Comparison of topsoil developing features of 
commonly used hydraulic biotic soil amendments 


Beneficial Microbes — Essential for a soil to remain alive and vital. 
Improves nitrogen fixation, soil structure, and maintenance of nutrients. 


Microbial and Plant Growth Stimulators — |mproves plant cell division, 
photosynthesis, and nutrient use which creates healthy and robust plants. 


Peat — Increases water retention of soil and releases humic and fulvic acid. 
Well known stable growth medium. 


U.S. Compositing Council Certified Compost — A growth medium for nutrient 
maintenance. Food source for microbes. Helps to build soil structure/aggregates. 
Releases humic and fulvic acids, other essential amino acids and vitamins. 


Mycorrhizae — Creates healthier and more robust plants through improved 
root development. 


Thermally Processed Wheat Straw - Efficient soil cover regulating heat and 
moisture at the surface. Provides carbon, organic material and a microbial energy 
source that easily degrades. Does not lock up nutrients (like wood fibers.) 


Long-term Interlocking Fiber — Holds all other fibers together and 
provides microbial energy source for up to 2 years. 


Organic Hydrocolloidal Tackifier — Provides initial energy source 
for microbes while sticking all materials together and to the soil. 


Chemistry For Soil Structure — Rapidly develops and preserves existing 
soil structure and pore space which allows for proper infiltration while 
reducing soil crusting and soil loss. 


Erosion Control — NO additional erosion control treatment needed. 
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Upgrade to Fusion™ for a 
one step HBSA offering soil 
replacement or soil building 

AND erosion control. 
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Which Insects Benefit Your Garden? 


Say yes to these helpful bugs Keep these pests out 


Tomato Horn Worms Cabbage Worms 
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Spiders Mites 








Praying Mantis Ground Beetles Slugs and Snails Cutworms 
Small Pirate Bugs Predator Flies Flea Beetles White Flies & Aphids 





Parasitic Wasps Centipedes Carrot Rust Flies Squash Vine Borers 





Earwigs Ants Mexican Bean Beetles Parsley Worms 


SHRUBS 


GROUND COVER 


8) 
Plant Table 




















Bring this guide to your nursery and ask for native plants 








Ref | Cormmon Name Botanical Narne Goes Well With | MaxHeight | Soil:Dry+Moist+ | Light: Shade-Sun + Bloom Characteristics Plant descriptions, suggested uses, and additional species 

# (Ref #) 1M0cm= 1m=33ft | Well Drained Partial Sun Period 
Gi) Garry Oak Quercus garryana 2,3,6,14 15-30m BM, WD 5, PS nia ve a 8 & wf | slow-growing, can bea large tree or shrubby bush, leathery dark glossy leaves, acorns attract many spedes 

Q) Arbutus Arbutus menziesii 1,3, 29, 32 15-20m BD, WD 5, PS Apr-May a @e~9 Fragrant showy white flower clusters, red berries, beautiful red and green peding bark on srnaoth, curvy branches 
GB) Shore Pine Pinus contorta 1,2, 26,29, 32 10-15m D, wD § nja a2--9 a * A seaside favorite! Handles salt, wind & poor soil, grows straight in average soil, bonzai in poor, acid soil 

@ Pacific Willow Salix hucida 15, 17,20, 24 6-15m M § AprMiay | We 2 tt Ww Create thickets near water, shade out weeds, and grow from cuttings. Also try:S, scouleriana, S. hookeriana 

G) Vine Maple Acer circinatum 11, 16,22, 38 3-7m DM Sh, 5, PS Apr a & % ww Red flowers in spring, red leaves in autumn, resprouts from roots, Forms tree in open, more shrubby in shade 
(6) Caseara Rhamnus purshiana 2, 11,22,23 8-10m M PS May-Jun a ¥ aad © Grows well on wet, disturbed sites, inconspicuous flowers produce blue-black berries, Bark is powerful laxative 
(7) Black Hawth orn Crataegus douglasii 13,16, 23,24 6-8m M §, PS May a ee ¥ ~— Eo Copious thorns resist beavers. White flowers, black berries, srnall tree or broad shrub likes organic soil. scarlet in autumn 
Rocky Mountain Juniper Juniperus scopulorum 10, 19, 32, 40 6-15m DM 5 nfa waco~ 4 Great for poor, rocky or sandy soils, tolerate salt spray, replace cedar hedge, Try | communis for groundcover 
@) Sitka Mountain Ash Sorbus sitchensis 7, 20, 35, 39 1-4m M 5, PS Jun 2 ¥ =e * White flower dusters, showy red fruit, red fall leaves, small tree or shrub with leaflets that don’t need raking up! 
Saskatoon Amelanc hier alnifolia 12, 14,16, 29 1-5m DM 5, PS Apr-May re ¥ Lo * Showy white flowers, delicious fruit, spreading rhizomes. Drought, salt and clay tolerant. Deer browse | eaves 

im) Indian Plum. Oemleria cerasiformis 17,15, 20,24 15- 5m BM Sh, PS Mar 2 & Ye ad oe Hedge or borders, very early flowering, auaumber-tasting plums in May; use male & fernale plants to ensure fruiting 
(2) Red-flowering Currant Ribes sanguineum 10, 11,16, 29 1-3m DM 5,P5 Aprjun » rw Very shawy with early blooms, no thorns, crinkly maple-like leaves on a compact shrub. Dark fruits eaten by birds 
3) Nootka Rose Rosa nutkana 7, 19,20 0.5- 3m MWD 5, PS May-jul a yw 4 & * Large, fragrant, lilacpink flowers, large rose hips are reddish-orange, stabilizes stream banks, keeps people at bay 
@) Oceanspray Holodisc us discolor 16, 19,23, 34 1-4m DM 5, PS Jul-Aug a . ww * Big, showy flower clusters become puffball orange-brown seed heads, Grows taller in shade, Top ten pick! 
(15) Red Elderberry Sambucus racemosa 17, 18,20, 24 2-4m MM PS Apr-jun wt © * Fast growing shrub, showy white flower clusters attract hummingbirds, shiny red berry clusters and big leaves 
ic) Mock Orange Philadeip hus tewisil 11, 14,22, 29 3m DB, WD 5, PS May-Jun Mv a —~— © Early fragrant white flowers, fast-growing, adaptable, broad upright shrub, Dense seasonal screening 

(2)] Red-asier Dogwood Comus sericea 13, 15,19, 20 1-5m DM Sh, 5, PS May-Jun | We Bt NS GC) | Hardy, fast-growing, white flowers, showy red twigs, brilliant red fall leaves, fruit is whiteto bluish 

Thimbl eberry Rubus parvifiorus 11, 15,20, 24 1.5-3m M Sh, 5, PS Jun-jul de we 4 Large, fragrant pink flawer produces sweet berries, Spreading streamside shrub farms thickets with snowberry 
G9) Tall Oregan Grape Mahonia aguifoliun 12, 13 23,24 1-2m DB, MM 5, PS Apriviay | % S & * Highly recornmen ded! Tough holly-like leaves, yellow flower clusters, edible blue-black berries, dry slope stabilizer 
Pacific Ninebark Physocarpus capitatus 11, 15,17, 18 3- 4m M Sh, 5, PS Jun a2 ~oO9 “Snowball bush" likes wet, open places like streams and lake shores, excellent for securing slopes. Attractive bark 
G1) Evergreen Huckleberry Vaccinium ovatum 19, 23, 34, 39 1-2m DM Sh, PS Apr-viay a ~ yy & 4 Bushy with leathery, shiny, leaves, pink, bell-shaped flowers, sweet, glossy edible purple berries - harvest after frost 
@) Trumpet Honeysuckle Lonicera citiosa 5,6,10, 16 upto 10m D, WD Sh, PS May-lul . a7 A vigorous vine with orange tubular flowers followed by clusters of red berries in the fall, Climbs decks and trees 
@3)] sword Fern Polystichum munitur 5, 24, 38,39 0.3- 1.2m D, Mi Sh, 5, PS nfa « % 4 * Grows fast, protects shady slopes, adapts to sun, glossy leathery dense fronds provide cover for amphibians 

(4) Salal Gauitheria shallon 19, 23, 38, 39 1-15m D,M Sh, 5, PS Mar-Jul  ] a —t a Excdlent cover for shade and sandy soils, Berries make delicious jelly. Tough, shiny leaves can be pruned back, 
(5) Aster Aster conspicuus 12, 30, 31, 32 35 - 80cm DM § Jul-Aug | 36 Bum blebees love the violet blooms with yellow centers, creeping rhizome fills perennial beds 

G8) Nodding Onion Allium cemuum 27, 28,29, 30 20 -40cm D 5 jun-Aug | Oe » > Wok Pollinators’ ddight! Bulbs multiply quickly in sandy soil & rockeries, showy long season bloomer, Easy transplant 

@) Great Caras & other lilies Camassia leic httinil 1,,2, 28, 30, 32 30 -70cm D, Mm SPS Apriun | > & br Edible bulbs multiply quickly, attractive seed heads for meadows, mixwith Common Camas, Fawn lily, Tiger Lily, etc 
Coastal Strawberry Fragaria chiloensis 26, 29, 31, 32 § -15cm DWD 5,PS Aprivay | —~w ca No Tasty groundoover with white flowers and sweet berries, Try & virginiana or & vesca for shade. Transplant runners 
29) Kinnikinnick Arctostaphylos uva-ursi 3,26, 28,33 §-15cm D, WD 5, PS Aprjun | A y .Y * Salt tolerant groundcover forms large mats, takes trampling & gravelly soils, Covers walls, rackeries. Red berries 

Pearly Everlasting Anaphats margantacea 25, 27,31 30 - 60cm D SPS jul-sept | > w Crisp papery flowers, long bloomer provides late season interest with yarrow and woolly sunflower 

@) Yarrow Achillea millefolium 26, 27, 31, 32 30 - 50cm D S.PS Jun-Aug | “i w Tough perennial, large, white, long lasting flower heads, low, feathery foliage 

@2)) Woolly Sunflower Enophyitium laratum 3,2, 27,30 10 - 60cm D, WD 5 May-Jul ww Long Hoorming rockery plant with silver-green leaves, Droughttolerant & sdf-sowing when established, Excdlent choice! 
@) Broad-leaved Stonecrop Sedum spathulifolium 26, 28,29, 30 15cm D, WD 5 Jun-jul wes + 2 Showy bright yellow flowers, succulent edible leaves, place in rack outcrops, on concrete, Salt tolerant 

G4) Low Oregon Grape Mahonia nervosa 12, 36, 37,40 40 - 80cm DM Sh, PS Apr ry ey 4 é -4 Perennial creeping and low in full sun, erect and tall in serni-shade with larger leaves. Early flowers, tart berries 
Gs) Fringecup Tellima granaifiora 23,21,24, 37 40 - 80cm M Sh, PS Aprjun | ge Fragrant white flower spires rise from fuzzy, heart shaped leaves, spreading habit, resists slugs 

9) Red Columbine Aquilegia formosa 24, 35, 38, 40 40 - 80cm wD Sh May-un | De » + Perennial adapts to rocky soils and can be used on steep banks, front of border plantings and streamsides 
(37}] False Solomon’s Seal Smilacina racemosa 23, 24, 39,40 30-100cm M Sh, PS Apriun | fr Showy white flawers and red berries, ornamental foliage, shade-tolerant, easy to transplant 

Padfic Bleeding Heart Dicentra formosa 21, 24,27, 39 28 - 45cm Mi Sh, PS Feb-Jul w—~ Rase pink flawers extend above mounds of grey-green lacy foliage that spreads well in shady rnoist soils 
(39}] Wood Sorrd Oxatis oregana 23, 35, 38, 40 § -20cm M sh May-jul | % Perennial with spreading rhizomes and dainty white flowers enjoyed by gnomes in drifts of soft clover leaves 

(40) False Lily of the Valley Malanthemum ailatatum 23, 35, 36, 39 18 -25cm M Sh, PS @ ¥ — Deli ate white flowers followed by berries turning red in winter with glossy foliagepreads well in conifer mulch 

WE attract buttartlies > attract hummingbirds BF sheker for wildlife @ food for wildlife Pe food for people ¥ fall colour \ prevent erosion 4 pollinators = —~ birds Ww deer resistant i) hedgef privacy 4 evergreen * winter food 





Habitat Acquisition Trust Creating Conservation Legacies 250.995.2428 www. hat.be.ca 
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SINGLE INGREDIENT FERTILIZERS 

Bat Guano 0-7-0 ewe EAE EAS EI Rahs eS SS Ee 
Blood Meal 12.0.0 FaraParararararararararars 
Bone Meal 3-15-0 EZRA APATraARARARrArAR A = i 
Crab Meal 4-3-0 | etv| |viv}j s|viviviv| [weieivy| | 
Cottonseed Meal 6-2-1 by Sy ES) | a a es re Ca CS ee ee ee) 
a a a ee 
FishBoneMeal3-160 = = = [wxi|wxe{|xl|xl|vyi[vy{[vyivi[vivixiv, 
C1 oo oe ce ee 
|GrnularHumicAcids = Cldt hhh hh dll heh el eh rl el we el el et we] we] |, 
KelpMeal 101-2 j;j§@=~alextewl|vi[elvijvyi[y|[vy[vi[xiviv/] | | | 
a 
\NeemSeedMeal6-1-2 = = $t[wilwi|xexlvyivivijy|vyi[vyiviviv| | | «| 
OysterShelt = CU rw Tw lw www eww iwi wie | | of] 
[SeabidGuano 0-11-00 tl ae el eT eT rT rt we | of ke fp ke [ew] we] || le | 
ShimpMed6-6-0 | |w}] |viv|{ | |v{[viwlwetweiwetv|] | 
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LIQUID FERTILIZERS 
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The COFA “OIM" logo visidle on our product labels 
identify products that are NOP (National Organic Program) 
compliant for organic use 


The ORMI logo visible on our product labels 
identifiy products that are on the OMRI list ~ Produces expansive roots, flowers, fruits 
and have been evaluated and determined to O M RI and viable seeds 


A . K - (Potassium) 
comply with organic standards. ir cians) Pecorainnss Heuaiuainaita ae 
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The N-P-K Ratio Explained 
N - (Nitrogen) 

Energizes vegetative growth. 

P - (Phosphorus) 





POPULAR FERTILIZERS VS. WORM 


Difficult to Handle 

Bad Odor 

Flammable or Explosive 
Chemical Free 

Requires Composting Before Use 
“Hot” Fertilizer Can Burn Roots 
Pest-Resistance 

Aerates Soil 

Microbial Activity 

Disease Protection 

Organic Material 

Retains Moisture for Plant Roots 
Trace Elements 

Beneficial for All Plants 
Fast-Acting Plant Growth 
Long-Term Plant Growth 


Harmful to Soil 
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NITROGEN-BASED 
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PHOSPHORUS-BASED POTASSIUM-BASED 
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meassmerer “cs: LEMONS ARTICHOKES CHERRIES 
micuacis. © MINT GRAPEFRUIT ASPARAGUS 
rayLceete PEAS — KIWIS GREENONIONS 
sieundvovec: SPINACH LETTUCE STRAWBERRIES 


APPLES 
AVOCADOS 

BOY SENBERRIES 
CHICKPEAS 
EGGPLANT 
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BASIL GREEN 
BLACKBERRIES BEANS HERBS 
CANTALOUPES MELONS LEMONGRASS 
CARROTS LIMES 
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GRAPES ANGOES 
CUCUMBERS CORN BLUEBERRIES 


ay KALE 
CAULIFLOWER ARUGULA 
ARROTS APE 


CELERY = BEETS GREENBEANS 
CHARD BROCCOLI HERBS 
EDAMAME CABBAGE HORSERADISH 
EGGPLANT CRANBERRIES CHILLIES 

GARLIC = PUMPKINS BRUSSELS SPROUTS 











LEEKS BEETS 

ORANGES = CLEMENTINES 

PARSNIPS = WINTERSQUASH 
AMS TURNIPS 







CABBAGE Y 

CARDOONS ORANGES PEARS 

CAULIFLOWER GRAPEFRUIT BRUSSELSSPROUTS 
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What’s Eating My Plant? 
How to Recognize Common Pests 
by the Leaf Damage They Cause 





@ Chewedor 
skeletonized leaves 


@ Leaf galls (abnormal 
plant growths) 


@ Leaf mines (white 
Patterns on leaves) 


@ Folded leaves 


@ Rolled leaves 




















@ Thrips and mites 


@ Booties, caterpiitars, 
and sawtlles 


PO says 


@ Cynipid wasps. certain 
aphids, psyllids, and mites 
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@ Beotie, fy, or moth larvae 
* isa 


@ Cxtorpiltars, tree 
crickets. and spiciers 


Sk 


@ Certain mites or 
some caterpillars 
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@ Slugs and snalts 
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Gardener’s calendar 


efewindears = Sew outdocrs 


| 


| | ] 
Vegetable Jan | Feb) Mar) Apr) May/Jun | Jul | Aug|Sep| Oct Nov/Dec 


(ETRE » Sew needs sutcloons 95 on betenes meat, 
thinsing plan te yo Cae part, Fick when penal bore aha 
bretened hurr weedy. Tou carveal the pours Mewes is ialech! 


(CARIOTS » Mabe earthy ypring sesingn ucder a cdeche, Leet 
fo ott brteepne coed, Banning plans tor crt apart. Cort 
plants with Beece to deter corrof fly pests. 


F (PEPADES - Seew seech icone, Vai ventil thee Lat rset to plant 
Sut: inte coeur On a aery poke. Te neeournege berth 
powth, pinch oul the geosing tips when plants er 20 cms tall, 


ADQHUIATPES ~-Sceewr soiseethi techeecarh, car i aay pool doaibchoetath 
after the last [rel, spacing plants 96 ta apart, Mali anced 


PREF REA Sey cher, tain mia ia tot Lae. Bie, 


LETTLACE - Sow ant reed tel by etd bertvopis peer, Charen 
plant ove Orr - Gal thee Dienenge! Wake poeanegy. cence debt 
fer contineout wpply. Cover with fleece im cold mpather. 


(PEAS fy MOMPACE TOUT ~ Tove purty bnececery Chet camber, ey ced, 
beteeen roves eth pilends § cms apr. Support plants meth peta 
Hicks, Cover with Meese to diter mace ad pogeern. 


POPRATOLS - Choose blaght-revrtond wartethes. Dig plenty of 
‘orgatit muatint inde Shp wpa. Pigott deep. ao crt apart 
with Bo trfd beteepna reer, AL plans geo bank ep the aod te 
‘orerr the Hered. Pair eri, 


‘EADNSHES - how petty jotta cubdecet 19 cama betenten raw, 
thence plete to 9 oe dora contingoss supply. Peck pong 
befarr thay barn moet, 


ROCKET - Grow acta cat-and-comet-aqain crop, Serv outdone 
49.crna beeteebe pow, thinning plots to 2] cme apart, Keep 
voll migened, mobo aiceand plaviti te ie! in meithery, 


BRE BEANE « Dig Bet el organi matter ito the pal beter 


==. jowirey. Sew bears itebet, G6 nf a orhey apes gubcede ane 
ee ee eee ee 


Re Bare Sov oebdoon: 
her the est Frovt po crea bertespen rect, thinning palate 10 1 
tmnt, eee tegtheciry | work foro perdi poppy. Corent 
with & Reece im cobd wtatier. 


SPAN OADCINS » Malet sowings ovidoon 9p 0m beteten met 


‘Petty bvetstlia fee o enticaster soppy. hig eshte bs Bhi, Cerctt 
with a cece wen the menathe herd oot 


TEETCOSR - Soe bnckoesr, pplting oat atten the laet trod inva 
hatrry ipet. As petetoet is wind pailneuted, group plants 15 
block, spaced 4; cma apart Water reguiatly, eaptclaliy during 


TOMATOES - Sow indocrs, thie plant out gy arnt apart in a 
pesnp ypot. The pingle-steesmed ( condion') varketies io a cane 
for apport enad ee 
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4 spears INGELONS THAT CAN Yy, Fa HE ae PRE 
RGENS TRIN P AN nuTaieNs ig a t SO1l 
ANDOFLOWERS CAN “AT LINATORS 


* erie i] y 
iD WHICH PLANTS ap ETHER AND WHI TO aur FAR 
aed Se ae <a OTP LEF OD Bie Sr 


MAIZE, SUNFLOWERS, LAVENDER, CABBAGE, 
CUCUMBER, STRAWBERRIES, BRINITAL 


—— a? 


reersoos ex "Ce ONIONS, GARLIC. aa easeet & 


—— 


CALEMDULA, MARIGOLDS, MINT, PEAS 
BRINTAL Bo SS 


«=f 


BROCCOLI, CABBAGE. AROMATIC PLANTS, DILL, SAGE, ROSEMARY, POTATOES, TOmaT e RUNNER ANS. PrPRER 
CAVLIFLOWER, KALE SEETROOT, CELERY, GARLIC, OWIONS, GERANIUM 3 OSS. POLE & RUNNER BEANS. ait @ 


Rice, EOF Oe 


CARROTS cee CHIVES, ~~ ROSEMARY, SAGE. PEAS, WOOMWOOD 


STRAWSERRIES. 
FENNEL, CABBAGE 
CARROTS. RADISH. orem CUCUMBER. BEAN 


SUNFLOWERS, AMARANTH, BEANS, PEAS, & OTHER LEGUMES, 


PUMPKIN, SQUASH, CUCUMBER, MELONS, & OTWER CuUCURBITS. CABBAGE, TOMATO, CELERY 
ARROTS, SEETROOT, stanwecantts. TOMATOES, LETTUCE. 4. DEANS, PARSLEY, LeeKs 
we a es <p he P= 

| 
| a 
@ e 


eer” 
LAVENDER, CARROT, TURNIP, RADISGH, CUCUMBER, MAIZE, BEANS, OWION, GARLIC 
ROWS WELL WITH MOST VEGETABLES & weees 


$ Oh) 
4506 i 

TOMATOES, GERANIUM, BASIL, CARROT, aoe Be wP, 
& So i See Si ea 


CORIANDER, MART D, BEANS, MAIZE, CABBAGE FAMIL PUMPEIN, CUCUMBER, SQUASH, MELONS, SUNFLOWERS, 
¢ ere os SD TOMATOES 
POTATOES ‘| Sp == 


< STRAWBERRIES, BROAD BEANS > 
SPINACH 


TOMATOES BASIL, OREGANO) PARSLEY, CHIVES, NASTURIUM, ONIONS, . ~~ 
CARROTS, CELERY, CALENDULA, GERANIUM, BORAGE POTATOES, FENNEL, 
Re @ a Se ror ae CABBAGE FAMILY 
CALENDULA GENERAL PEST DETERRAMT, PLANT THROUGHOUT 
ey * & TOMATOES- REPELS TOMATO WORM! GARDEN 
cOmrety FAST-GROWING NUTRIENT ACCUMULATOR COMPOST ACTIVATOR, USE LEAVES 
PLANT ALONG EDGES & USE LEAVES FOR MULCH TO MAKE COMPREY TEA FERTILIZER! 


CMILE PeePEe CABBAGE, MAIZE REPELS CABBAGE MOTH. PLANT ON BORDERS TO keep 
FLYING PESTS Awar'! 


=) MARIGOLD PLANT FREELY THROUGHOUT THE GARDEN ~ REPELS SOL USE MARIGOLD LEAVES TO MAKE AN ORGANIC 
WEMATOODES, APHIDS. BEAN BEETLES & MANY MORE, GENERAL INSECTICION SPRAY! 


& TOMATOES - IMPROVES FLAVOR! Bp REPELS WHITE FLIES &* SeTOER mrTEs 
@ CABBAGE ape DETERS CABBAGE WORM 


ROSEMARY SARROTE: CACSAGE, SOEs PORNS DETERS CABBAGE MOTH. BEAN BEETLES 
{ OP & CARROT FLY! 


woRmMwooD/ 
ARTEMESIA AROUND GARDEN EDGES KEEPS ANIMALS OUT! ALSO REPELS WHITE FLY 
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yaraow : PLANT FREELY THROUGHOUT THE GARDEN. REPELS SOIL 
KMATODES, APHIDS, BEAN BEATLES, AND MANY MORE! 


VERS ERGARDENGIS “AN ABUNDANT ScinP DEN ICHAR PY PLANT! 
ee ii x PS A . 
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Annual 


A plant that completes its entire life cycle (growth, reproduction, 
death) in one season. 


Bareroot 


These plants have been field-grown and are supplied in a dormant 
state with the soil removed. E.g Roses 


_ 
Biennial 


A plant that completes its entire life cycle in two years, growing in the 
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Bolting 


To flower and produce seed prematurely. 


Bud union 


Refers to the point at which the plant has been grafted on toa 
rootstock and is usually found at soil level. This is the result of a 
technique called ‘budding’ where the bud of one plant is grafted on to 
another plant. 


Bulb 





An underground storage organ with fleshy scale leaves from which the 
plant flowers and grows before becoming dormant. E.g Daffodils. 


Cane 


The stems of a raspberry or blackberry plant. Raspberry plants are 
supplied as dormant canes. 


Chitting 


Placing seed potatoes in a tray or egg box ina bright, cool but frost-free 
place to encourage them to sprout prior to planting. 


Cloche 


Structure made of glass, plastic or horticultural fleece placed over a 
plant for protection or for forcing early crops. 


Cold Frame 


Unheated frame for growing on and acclimatising hardy and half- 
hardy plants outdoors. 


Cordon 


A plant carefully trained to grow as one main stem, or occasionally two 
or three main stems, by removing side-shoots. E.g tomato plants. 


Corm 
an x 4 lel storage organ, consisting of the stem base, 
oogie 
stele Reviews outer layer. It is replaced by the plant annually. 
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E.g Begonias. 
Crown 


The growing point of a plant from which new shoots emerge, at or just 
below the soil surface. E.g Asparagus 


Cultivar 


A plant that is bred or selected by growers for unique flowers, leaf 
colour, growing habit etc. It has distinct and uniform characteristics 
that differ from the original species. 


Dead-head 


To remove the spent blooms on a plant to encourage further flowering 
or to prevent self-seeding. 


Deciduous 


A plant that sheds its leaves each year. 


Direct Sow 


To sow seeds outdoors in their final positions, where you would like 
them to flower or crop. 


Earth up 


To draw soil up around a plant to exclude light, protect from frost or 
encourage roots to develop from the stem. This is commonly done with 
potato crops. 


Ericaceous 


Used to describe plants that like acid soil and will not tolerate alkaline 
soils (containing lime or chalk). E.g Blueberries. 


Everbearing 


Refers to strawberry varieties that yield a small crop in early summer, a 
few berries throughout the rest of the summer, and another heavier 


crop during late summer and early autumn. 
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First generation offspring derived from breeding two distinct pure-bred 


Value Seed Range 
Varieties from just 69p 


lines. They are vigorous and uniform plants. Seeds produced from F1 
Hybrids will not come true to their parents. 


Feathered Maiden 


A one-year old tree with several side branches (feathers). 


First Early Potatoes 


These are harvested 10 weeks after planting and will produce new or 
baby potatoes. 


Floricane 
> View Varieties 
Refers to raspberry and blackberry stems that grow for one year before 


bearing fruit and flowers e.g. summer-fruiting raspberries and 2 
Customer Reviews 


View the latest reviews 
Germination of some of our products 


blackberries. 


Refers to the point at which a seed undergoes physical changes and 
begins to grow. 


Grafting 


Where one plant is artificially joined to the rootstock of another so they 
eventually function as one plant. 


Half-hardy annual 
ss > Read More 





A plant that completes its entire life cycle (growth, reproduction, 
death) in one season. Can be grown outdoors but requires winter 
protection from frosts and temperatures below OC. 


Half hardy biennial 


A plant that completes its entire life cycle in two years, growing in the 

first year and reproducing and dying in the second. Can be grown 

outdoors but requires winter protection from frosts and temperatures 
below OC. 


Half-hardv bulb/ corm/ rhizome/ tuber 
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Plant that grows from an underground storage organ. Generally 
supplied in a dormant condition with no top growth. Can be grown 
outdoors but requires winter protection from frosts and temperatures 
below OC. 


Half-hardy perennial 


A plant that lives for more than two years. Can be grown outdoors but 
requires winter protection from frosts and temperatures below OC. 


Half-hardy tree/ shrub 


Woody plant, usually having a permanent framework of branches. Can 
be grown outdoors but requires winter protection from frosts and 
temperatures below OC. 


Harden off 


To acclimatise young plants that are growing in a protective 
environment, to cooler conditions outdoors. This is normally achieved 
by leaving plants outside during the day and bringing them undercover 
at night. 


Hardy annual 


A plant that completes its entire life cycle (growth, reproduction, 
death) in one season. Capable of withstanding outdoor winter 
temperatures down to -15C. 


Hardy biennial 


A plant that completes its entire life cycle in two years, growing in the 
first year and reproducing and dying in the second. Capable of 
withstanding outdoor winter temperatures down to -15C. 


Hardy bulb/ corm/ rhizome/ tuber 
Plant that grows from an underground storage organ. Generally 


supplied in a dormant condition with no top growth. Capable of 
withstanding outdoor winter temperatures down to -15C. 


Hardy perennial 


atelalatel re than two years. Capable of withstanding 
Google 
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Hardy tree/ shrub 


Woody plant, usually having a permanent framework of branches. 
Capable of withstanding outdoor winter temperatures down to -15C. 


Haulm 


Another name for the leaves and stems of a potato plant. 


Herbaceous plant 


A non-woody perennial plant, often dying back in the winter and 
becoming dormant by means of underground rootstocks or a woody 
base. Growth resumes in the spring. 


Lime 


Calcium compounds, often applied to lower the pH of the soil (make it 
more alkaline); particularly useful when growing brassicas (cabbages, 
broccoli etc) to prevent club root disease. 


Long canes 


These are raspberry canes which are supplied at a more mature stage 
of their life and will produce fruit in their first season. The canes 
supplied are longer than usual (1.25-1.4m). 


Maiden tree 


A young tree, generally less than a year old, that can be trained into any 
form required. 


Maincrop potatoes 


These are harvested up to 20 weeks after planting and are good for 
winter storage. They are good for baking, roasting and mashing. 


Mulch 


Layer of material placed on the soil and around plants to retain 
moisture, suppress weeds and improve soil structure. Materials used 
for mulching include well-rotted manure, compost, polythene sheets or 


gravel. 
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Substance of animal or plant origin - such as compost, leaf mould or 
manure. Useful for improving soil structure and supplying nutrients to 
plants. 


Perennial 
A plant that lives for more than two years. 
Pinching out 


Removing the growing points of a young plant to encourage side- 
shoots to form. This encourages a bushy habit and more flowering 
stems. To find out more about ‘pinching out' view our easy to follow 
video guide by clicking here. 


Pollination 


The transfer of pollen between flowers, which can be carried out by the 
wind, insects, animals or by hand. 


Pot on 


To remove a plant from its container (normally when it has outgrown 
the space) and place it into a new container for further growth. 


Pot up 


To place seedlings and cuttings into containers to grow on. 


Prick out 


To remove and transfer seedlings into pots or module trays to give 
them more space to grow. 


Primocane variety 


Refers to the first-year stems of raspberries and blackberries. Autumn- 
fruiting raspberries will produce flowers and fruit on primocanes 
(they produce fruit in their first year of growth). 


Propagate 


To grow plants from seed or by vegetative means e.g. cuttings or 
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Rhizome 


A horizontal fleshy stem which grows at or below ground level. 
Rhizomes produce roots and shoots. 


Rootstock 


The underground part of a plant containing the roots. In grafting, a 
plant (scion) is joined to a desirable rootstock - often to promote a 
dwarfing habit. 


Rose End 


The end of a seed potato with the most eyes - often the widest end. 
Potatoes should be chitted with the rose end facing upwards. 


Runner 


A trailing stem growing above ground and rooting at the nodes, where 
plantlets are produced (e.g. strawberries). Some plants produce 
underground runners. 


Second cropping potatoes 


These are planted in late summer/early autumn and harvested about 
14 weeks after planting, as for second earlies. 


Second early potatoes 


These are harvested about 14 weeks after planting. They make excellent 
salad potatoes and many varieties are also good for chips, roasting 
and mashing. 


Seed Potatoes 


A potato tuber grown specifically for starting new plants and 
producing potatoes. 


Self-fertile 


A plant that does not need pollen from a second individual in order to 
fertilise and set fruit. 


4.4 toto 
Google 
Customer Reviews 


https://www.thompson-morgan.com/glossary-of-gardening-terms 


8/10 


7/16/2018 Gardening Glossary - Glossary of Gardening Terms | Thompson & Morgan 


A plant that retains most or some of its foliage throughout the year. 
Slips 
Cuttings taken from a mature Sweet Potato plant. 


Specimen Plant 


Normally a tree or shrub grown in a prominent position where it can be 
viewed from different angles. 


Standard 


A tree or shrub that has been trained to a certain height with a long 
bare stem and foliage at the top. 


Tender annual 


A plant that completes its entire life cycle (growth, reproduction, 
death) in one season. Susceptible to damage or death at temperatures 
below SC. 


Tender biennial 


A plant that completes its entire life cycle in two years, growing in the 
first year and reproducing and dying in the second. Susceptible to 
damage or death at temperatures below SC. 


Tender bulb/ corm/ rhizome/ tuber 


Plant that grows from an underground storage organ. Generally 
supplied in a dormant condition with no top growth. Susceptible to 
damage or death at temperatures below SC. 


Tender perennial 


A plant that lives for more than two years. Susceptible to damage or 
death at temperatures below SC. 


Tender tree/ shrub 


Woody plant, usually having a permanent framework of branches. 


Susceptible to damage or death at temperatures below SC. 
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To remove a number of buds, flowers, seedlings or shoots to improve 


the growth and quality of those remaining. 


Tree/ shrub 


Woody plant, usually having a permanent framework of branches. 


Tuber 


Swollen root or underground stem with storage tissue (e.g. a potato) 


About Us 


Home 

About us 

Customer Help Centre 
Job Vacancies 

Privacy Policy 

Cookies 
Environmental Policy 
Terms of Business 
Affiliate Program 
Gender Pay Gap Report 


Product Reviews 
Request a Catalogue 
Retail Enquiries 
Seed Stockists 
Charitable Donations 
Delivery 

Quick Shop 


Our Sites 


Wholesale Enquiries 
Promotional Seeds 
Enquiries 
Horticultural Clubs & 
Societies 

US Website 

Canadian Website 


2018 
Trusted 
Service 
Award 
wkKkkk 


feefo°° 


Find us on Social Media 


B08 


Sign up to our UK 
newsletters 






Email Address 


SIGN UP 


© 2018 Thompson & Morgan. All rights reserved. A division of BVG Group Ltd. 


4.4 ob 
Google 
Customer Reviews 


VISA 


https:/Awww.thompson-morgan.com/glossary-of-gardening-terms 


eee PayPal 


10/10 


7/16/2018 Gardening Glossary, Terms & Phrases Explained | LTG 


® lovethegarden.com u 





Home (/) » Gardening Terms & Phrases Explained 


GARDENING TERMS & PHRASES EXPLAINED 


Not sure what ‘Companion Planting’ is? Confused about ‘heading back’ and ’heeling in’? Here are some common 
gardening terms explained. 


The world of Horticulture can often be a confusing and over technical one, many terms have been used for 
hundreds of years passed down from generations without their meaning actually being understood. The 
following is an A-Z listing of some of the most commonly used terms, and a few not so common ones, witha 
simple explanation of their meaning. 


Click a letter to skip to that section - A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, V, W, X, Y, Z 
A 


Acaricide - A pesticide used to control mites. 


Acid Soil - Soil with a pH lower than 7, 7 is neutral and soils over 7 are alkaline. Most plants prefer soils of around 
6 - 7. Basic testing kits can be bought at most garden retailers. 


Active Ingredient - The ingredient in pesticide products which is toxic to the target. 


Aerate - Turning, loosening or driving holes into the ground to aid water and air circulation in the soil. This 
improves the structure of the soil and makes it easier for roots to grow, breath and get moisture. 


Algicide - Chemical used to control algae. 


Alkaline Soil- Soil with a pH greater than 7. 7 is neutral, soils with a pH under 7 are acidic. Most plants prefer soils 
with a pH of 6-7. Basic testing kits are available at garden retailers. 


Annuals - A plants whose life cycle takes a year to complete, from seed germination, to flowering, to setting seed 
and dying. 


Aphids - Small sap-feeding insects. Maturing into Greenfly and Blackfly. 


B 


OK, | agree No, give me more info 


Bacterial Blight - A bacterial disease causing widespread blackening of leaves and shoots 


Bacterial Canker - A bacterial disease causing sunken lesions of dead cells in the stem tissue. 
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Bareroot - Plants that are supplied without soil around their roots. Usually they are dug up during their dormant 
period, rinsed of soil and sold for replanting. 









Bedding Plants - Usually annual plants, sold for providing a quick, colourful display. 
Biennial - A Plant whose life cycles takes 2 years to complete, in most\cases it will only flower in the second year. 
Black Spot - One of te most common diseases of Roses, caused by the fungus Diplocarpon rosae. 


Bleeding canker - A bark disease of deciduous trees usually caused by Phytophthora cactorum. Gunny liquid 
oozes from lesions in the bark. 


Blossom-end rot - A non-parasitic disease of tomatoes and peppers. Seen as water-soaked patches on the fruit, 
caused by calcium deficiency usually linked to irregular watering. 


Bolting - Usually referring to vegetables, bolting is when the plant produces flowers too quickly, rather than 
producing a food crop. In most cases related to excessive temperatures. 


Bonsai - A Skillful art of growing miniature plants in small containers. 


Bract - A group of leaves grown just below a flower or group of flowers. Often mistaken for flowers/petals as 
with the Poinsettias red bracts. 


C 


Catkin - A slim, drooping group of flowers 
Chlorophyll - The green pigment in leaves, usually the dominating pigment in a healthy plant. 


Companion Planting - Growing plants close to each other for beneficial purposes, such as growing flowering 
plants near your crops to encourage pollinating insects. 


Compost - A blend of decomposed and decomposing organic materials used for soil improving, mulching, 
planting and fertilising. 


Corm - An underground stem which becomes enlarged and produces roots and top growth during the growing 
season. 


Crown - The join between the roots and the base of the plant top growth. 


Cultivate - Turning over and breaking up the surface of the soil, removing large stones, lumps and weeds ready 
for planting. 


Cuttings - A oronagation method. where a rew clant is grown from @RQobgreBN ONEAgive me more info 


D 


https://www.lovethegarden.com/advice/questions-answers/gardening-terms-phrases-explained 2/8 


7/16/2018 Gardening Glossary, Terms & Phrases Explained | LTG 


Damping Off - a fungal disease affecting mainly seedlings and causing the stems to rot at soil level. Usual causes 
are over-watering, over-crowding and poor air circulation. 


Dead heading - The act of pinching, pruning or snapping off dead heads of flowers. This will prevent the plant 
setting to seed and encourage more blooms. 










Dibber - A tool for making holes in the soil/compost for seeds, seedlirigs or bulbs. 


Dividing - Usually done to mature perennials, dividing is the act of splitting the plants roots making multiple 
plants out of one plant. 


Double digging - Preparing the soil to the depth of two spade heads, about 10 inches. 


Double flower - A flower with loads of petals, overlapping and making the flower look big and full. 


Evergreen - A plant which does not lose its leaves all at one time. 


F 


Family - A group used to classify plants. A family will be made up of several similar genera. 


Fertiliser - Plant foods used to produce more flowers, fruits, root growth and healthier plants. Also used to 
improve the fertility of soils. 


Forcing - Speeding up the plants growth to maturity. Usually to see flowers earlier. 
Frond - Usually referring to ‘ferns’ or palms’, the frond is the leaf structure and branches. 


Fungicide - A pesticide used to kill or control fungi. 
G 


Genera (Genus) - A group of closely related plants. In the plant name the genera sits above Species’ and below 
Family’. 


Germination - The start of growth in a seed. 


Grafting - Attaching part of one plant onto another plant, so it grows from the host plants root stock. Usually 
done to create hardier plants. 


H OK, | agree No, give me more info 


Hardiness- A rnieans of measuring now tolerant a piant is to coid and frost, without protection. 
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Heading back - Pruning a mature branch back to a stub. 










Heeling in - Placing the plant in a shallow trench and covering the roots with soil, used as temporary placement 
until ready to plant up in permanent place. 


Herbaceous - Used to describe plants which tend to have soft fleshy stems rather than tough woody ones. 
Herbicide - A type of pesticide use to control weeds. 
Horticulture - The science of cultivating plants. 

Humus - Dark organic matter in soils, derived from decomposed plant matter. 


Hybrid - When a new plant is created by cross-pollinating two different species or varieties. 


Inflorescence - The part of the plant that carries the flower. 


Insecticide - Type of pesticide use to control insect pests. 


Japonica - Used in plant names to highlight plants native to Japan (e.g. Fatsia japonica, Skimmia japonica) 
K 


K - The K in N-P-K formula stands for Potassium (from Kalium - plant ashes) 


L 


Leaf Mold - Decomposing leaf matter used to improve soils. 


Leatherjackets - The larvae of crane flies or daddy long-legs. Adult female lay eggs just below the soil surface 
usually in grassy areas, the larvae then feed on the roots of the grass causing dead and damaged areas. 


Loam - A mixture of clay, sand and silt making a rich soil. 
M 


Manure - Organic matter excreted by animals 


OK, | agree ; 
Micro nutrients - Minera! e!sments *nat plants require in very small quantities, micro-nutrients or 


elements can be found in most good garden fertilisers. 
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Molluscicide - A pesticide used to control molluscs. (slugs and snails) 


Mulch - A layer placed over the soil to prevent weeds and lock in soil moisture. Usually organic material, but 
plastic sheeting is often also used. 


N 






Node - The part of the plant where more leaves, stems or flowers start to grow. 
O 
Organic - Any material which was once a living organism. 


p 


Palmate - Mostly used in horticulture to describe the shape of a leaf, palmate means ‘like a hand’. A central point 
will have segments growing out like fingers. (e.g Acer palmatum) 


Parasitic plant - A plant that lives on another plant, drawing its nutrients from the host plant. (e.g Mistletoe) 
Perennial - A plant that lives for multiple growing seasons. 

Pest - Any living organism causing harm to cultivated plants. 

Pesticide - Any substance used to kill, control or diminish a pest. 

Pinching out - Removing fresh growth usually at the top of the plant to promote a fuller, bushier plant. 


Pinnate - A feather-like leaf structure, with pairs of leaflets either opposite or alternate growing along the main 
leaf stem. (e.g Robinia) 


Pollination - The transfer of pollen from the male part of the flower (stamen) to the female part of the flower 
(pistil) resulting in the formation of a seed. 


Propagation - The method of starting a new plant. (e.g. seeds and cuttings) 
Q 


Quercus - The latin name for Oak’. Latin names often help us understand what a plant looks like. Ilex is the latin 
name for ’Holly’. So the Quercus ilex’ is an Oak tree with holly like leaves. 


R OK, | agree No, give me more info 


Raised be: - A bed raised up higher than ground level, this can provide better drainage, aeration and warmer 
soils. 
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Rhizome - A plant stem that grows horizontally, usually under the surface of the soil. New plants will grow from 
various points of the rhizome. (e.g. Iris) 


Root ball - The mass of roots under the plant with soil attached. 







Runner - A thin stem growing from the base of a plant, ending with the growing of a new plant. (e.g. Strawberry) 


Scarifying - Raking over the top of a lawn to remove thatch and loosen the surface to aid fresh growth. 
Spores - The reproductive cells of mosses, fungi and ferns. Found in plants that do not produce seeds or flowers. 


Sucker - New growth coming from the rootstock of a grafted plant. Should be removed as they ’suck’ or draw 
energy from the desired plant. 


Systemic - The mode of action of a chemical applied to control the pest from within. The chemical is absorbed 
into the plant and circulated via the sap system, common in fungicides (disease control), insecticides (bug, 
insect control) and herbicides (weed killers). 


T 


Tap root - The main thick root of a plant, usually growing straight down. 


Tendril - The thin, twisting and clinging growth of many vines. Used by the plant to attach itself to a surface and 
climb. 


Thatch - The layer of dead organic matter on a lawn, this should be removed to aid water, nutrient and light 
penetration. 


Thinning - Removing some seedlings to avoid over-crowding and allowing other seedlings to grow with sufficient 
space. Trees and shrubs can also be thinned by removing older branches. 


Top-Dress - Spreading soil amendments, fertilisers etc in a thin layer over the soil surface. 
Topsoil - The top layer of native soil, also referring to soil purchased in bags from garden centres. 


Transplanting - Taking a plant from its current growing position, and placing it in a new one. Can be in the 
garden flower beds, or from one pot to another. 


Tuber - An enlarged underground stem which stores food from which a new plant will grow. ( e.g Dahlia, 
Begonia) 
OK, | agree No, give me more info 


U 
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Umbel - A flower cluster that forms a bit like an umbrellas spokes. Flower stems all come from a central point. 
(e.g. Sambucus - Elderberry) 


V 


Variegated - Leaves which have multiple colours. 






Vermiculite - When the mineral mica’ is heated to the point of expansion it creates small spong-like granules. 
Used to improve aeration and water retention when planting in pots and containers. 


Waterlogged - ground that is saturated and cannot absorb any more water. 


Weeds - Any plant growing in a place where it is not wanted. 
X 


Xanthos - The Greek for ’Yellow’. Plants with names starting ’Xanth’ will have yellow features. (e.g. Xanthorhiza - 
Xanthos = Yellow, rhiza = root, so this plant has yellow roots.) 


Y 


Yarrow - Achillea millefolium, commonly found growing in lawns and tough to control. Achillea comes from the 
Greek for Achilles who is said to have discovered its medicinal properties. 


Yield - The measure of a crop obtained in a harvest. 
Z 


Zantedeshia - Also known as Arum lily and Calla lily. Named after Giovanni Zantedeschi (1773-1846) an Italian 
botanist and physician. 


Zinc - A trace element used by plants. 


SEARCH EXISTING QUESTIONS 


( APPLY ) 


OK, | agree No, give me more info 


https://www.lovethegarden.com/advice/questions-answers/gardening-terms-phrases-explained 7/8 


7/16/2018 Gardening Glossary, Terms & Phrases Explained | LTG 


FOLLOW US 









Privacy and cookies (/privacy-and-cookies) | Sitemap (/sitemap) | Terms of use (/terms-use) | 

Product ingredients (/products/ingredients) | Press Office (/about-us/press-office) | Garden Care (http://www.garden-care.org.uk/) | 
Garden Chemical Disposal (http://gardenchemicaldisposal.co.uk/) | 

Contact Us (https://www.lovethegarden.com/about-us/any-questions) 


© 2018 Evergreen Garden Care (UK) Ltd. Registration no. 10735156 
Evergreen Garden Care (UK) Ltd, 1 Archipelago, Lyon Way, Frimley, Surrey GU16 7ER, United Kingdom | 01276 401300 


Miracle-Gro® and Scotts® are trademarks of OMS Investments, Inc. and is Used under licence from OMS Investments, Inc 


Roundup® is a registered trademark and used under license. 


OK, | agree No, give me more info 


https://www.lovethegarden.com/advice/questions-answers/gardening-terms-phrases-explained 8/8 


7/16/2018 Gardening Glossary 
FREE PARCEL SHIPPING WITH MYLOWE'S. GET STARTED > 








Prices, promotions, styles, and availability may vary. Our local stores do 
not honor online pricing. Prices and availability of products and services 
are subject to change without notice. Errors will be corrected where 
discovered, and Lowe's reserves the right to revoke any stated offer and 
to correct any errors, inaccuracies or omissions including after an order 
has been submitted. 


Open until 8PM! 
Vallejo Lowe's v 


Gardening Glossary 


Learn the language of gardening with this glossary so you'll know what to look for the next time you shop for 
plants. 





A 





Acid Soil: Soil with pH less than 7.0. Raise soil pH (lower acidity and raise alkalinity) by adding lime. 


Aerate: To loosen compacted soil to allow oxygen, water and nutrients to get below the surface. Punch holes 
into the lawn or remove plugs of soil from the lawn to aerate. 


Amendments: Organic substances added to the soil to improve moisture retention, oxygen level and nutritive 
content. 


Alkaline Soil: Soil that has a pH more than 7.0. Lower soil pH (raise acidity and lower alkalinity) by adding 
sulfur. 


Annual: A plant that completes its life cycle in a single year. 


Aphids: Insects that look like black, yellow, green or white grains of rice. Aphids suck the juices of new growth 
on plants. 


Apical Bud: Apical buds, also called terminal buds, are at the tip of a plant stem. 
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Balled and Burlapped (B&B): A method of plant preparation in which the entire root system is contained inside 
a ball of soil and wrapped in burlap for protection. 
Bareroot: Dormant plants sold with the roots loose rather than contained in a wrapped soil ball or container. 
Bed: A specific garden area in which plants are grouped together to create a unified design. 


Biennial: A plant with a life cycle that spans two years. The plant produces stem and foliage growth during the 
first year. After a dormant season, they produce flowers and seed the second year. 


Bolt: When leaf crops (such as spinach and cabbage) stop producing leaves and send up seed stalks due to 
warming weather. 


Bonsai: Trained, dwarfed trees and plants in special shallow containers. Bonsai mimics growth in the wild but on 
a tiny scale. 


Broadcast: To randomly disperse seeds or other material across a set area. 


Bulb: An underground-modified stem, usually covered by a papery exterior. Bulbs are the growth and food 
source for many flowering perennials. 





Cold Frame: A four-sided structure with a glass or plastic covering used to shelter young plants or transplanted 
seedlings from cold temperatures. 


Companion Planting: Adjacent growing of mutually beneficial plants to improve growth and repel pests. 
Compost: A diverse mixture of completely decayed organic matter used for fertilizing and conditioning soil. 
Conifer: A woody tree or shrub, primarily evergreen, which produces cones. 


Containerized: Container-grown trees and shrubs that are ready to transplant along with the soil they've been 
grown in. 


Corm: A bulblike structure that serves as a continual underground food source for a flowering plant. 


Crown: The uppermost part of a tree where new growth takes place or the part of a plant where the roots and 
stem join. 


Cultivar: A plant variety resulting from the cross-pollination of two different plants within a species. 
Cultivate: To assist a plant in the growing process. 


Cuttings: Portions of root, stem, branch or leaf used to propagate plants. 





Deadhead: To remove flower heads from plants after they've bloomed to prolong the flowering season. 
Deciduous: A plant that loses most or all of its leaves in fall or winter. 
Determinate: A plant that, by artificial or natural means, produces all of its flowers or fruit at the same time. 


Division: A method of producing new plants from existing stock by digging up the plant, cutting it into two or 
more pieces and replanting. 


Dormancy: A period of rest exhibited by no growth or flowering. Dormancy usually takes place during colder 
periods. 


Double-Digging: The process of moving the topsoil of one area to another area to reinvigorate the soil. 


Drip Line: The circumference around a plant formed by water that drips off its outermost leaves or branches. 





Espalier: A method of training a plant in a formal pattern against a wall or trellis. 


Evergreen: A plant that retains its green foliage year-round and is functional for more than one growing season. 
Coniferous evergreens have needlelike leaves and produce seed in their cones. Broadleaf evergreens have 
regular leaf-shaped foliage but retain their leaves throughout the year. 
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Fertilizer: A supplement to a naturally occurring element necessary for plant growth. Fertilizer can be liquid or 
granular and organic or inorganic (man-made). 


Foliar: Pertains to the leaves (foliage) of a plant. Foliar fertilizers and pesticides are applied directly to the 
leaves. 


Forcing: To force plants, by artificial means, to mature quickly and produce their flowers earlier than normal. 


Friable: A characteristic of good soil. Rich in organic matter, friable soil crumbles easily, allows water and 
oxygen to reach plant roots. 


G 





Germinate: The process where a seed develops into a sprout. The requirements may be warmth, water or light 
according to the plant variety. 


Graft: A propagation method performed by joining two plants by connecting the tissues of each. 


Groundcovers: Low-growing, spreading plants used for ornamental purposes or as a substitute for grass. 


H 





Half-Hardy: Refers to plants that can withstand long periods of damp or cold weather but may be damaged by 
frost. 


Harden Off: The process of increasing an indoor plant's exposure to light and colder temperatures to acclimate it 
to outdoor conditions. 


Hardscape: Constructed elements of a landscape, such as decks, walls fences and driveways. 
Hardy: Refers to plants that have the ability to survive prolonged exposure to freezing temperatures. 
Heel In: A method of protecting a plant by placing its stems in a shallow trench over winter. 


Herbaceous: Refers to nonwoody (soft-stemmed) perennial plants that often die back to the ground every winter 
and reappear in the spring. 


Herbicide: A pesticide formulated to kill or control plants. 


Hoop Stake: A long, thin, metal post with a perpendicular ring of wire at the top, which serves as a support for 
tall-growing flowers. 


Humus: Dark, rich, organic soil matter made from decaying plant or animal material. 


Hybrid: A plant that's the offspring of two parent plants of differing varieties, species or cultivars. 





Indeterminate: A plant that continues to produce flowers or fruit throughout the duration of the growing season. 


Insecticide: A pesticide formulated to kill or control insects. 





Lateral Bud: Buds formed on the sides of a stem. 


Layering: A method of plant propagation by which a single stem of a plant is notched and buried with its leafy tip 
exposed, while still attached to the parent plant. 


Leaching: Occurs when water flushes mineral substances and nutrients out of the soil. 


Leggy: Refers to plants that have an abnormal amount of stem in relation to their flower and foliage. 
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Lime: Soil amendment used to reduce acidity. Lime (calcium carbonate) is applied in powdered or pelletized 
form. 


Loam: Ideal garden soil that has a well-balanced moisture of sand, silt and clay. 


M 





Microclimates: Small areas in the home landscape that have unique characteristics regarding sun, shade, wind 
or moisture. 


Mulch: Any organic material spread on top of soil to reduce water loss or prevent the growth of weeds. 


N 





Naturalize: A method of random garden plant distribution that simulates the growth of plants in the wild. 


0 





Offshoots: New plants that branch out from the base of a plant's main stem. 
Organic: A method of gardening without using synthetic (man-made) products. 
Ornamental: A plant raised for aesthetic reasons. 


sj 





Pavers: Stone, brick or concrete materials used for patios and walkways. 


Pesticide: Any substance or mixture of substances intended for preventing, destroying, repelling or mitigating 
any pest. 


Perennial: There are two types: herbaceous and woody. Herbaceous, nonwoody (soft and fleshy) plants die 
back each year and grow, and bloom each successive year. Woody perennials (such as shrubs and trees) have 
a period of dormancy but maintain their form year-round. 


Perlite: A mineral used in potting mix to retain moisture and provide aeration. 


pH: A measurement of acidity and alkalinity. pH represents hydrogen ions in the soil and signifies a plant's ability 
to draw nutrients from the soil. 


Pinch Back: A method of encouraging bushy plant growth by removing the growing tip. 
Plugs: Circular pieces of sod that are planted in a grid formation to start a new lawn. 


Propagate: To grow new plants from old ones by using one of a variety of methods. 


A 





Retaining Wall: A barrier created with stones, timbers or boards to prevent the erosion of soil on steep slopes. 
Rhizome: A horizontal, fleshy underground stem or runner. Creeping grasses spread by rhizomes or stolons. 
Rootbound: Container-grown plants that lack adequate space for root growth. 

Rootstock: Refers to the portion on grafted plants that's chosen for the qualities of its root system. 


Row Cover: Nylon or synthetic netting used to cover young seedlings to protect them from predators. 
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Scarify: To prepare a seed for planting by cutting or nicking the outer layer. 

Scion: Refers to the portion on grafted plants that's chosen for its superior leaf or fruit production. 

Shrub: A deciduous or evergreen plant with woody stems that's usually less than 15 feet tall at maturity. 
Side Dress: To apply fertilizer in a circle or band around plants or rows of plants. 

Soil Test: A measurement of major nutrient (phosphorous, potassium and nitrogen) and pH levels in the soil. 
Staking: A method of supporting tall, upright-growing plants by tying their stems to a wood or metal post. 
Standard: A plant that's trained, through pruning or staking, to the form of a tree. 

Stolon: A horizontal, fleshy aboveground stem or runner. Creeping grasses spread by rhizomes or stolons. 
Stratify: To prepare a seed for planting by soaking it in water and then placing it in a warm or cold area. 


Sucker: A shoot that grows from a plant's roots or from beneath the surface of the ground. 


T 





Taproot: The first root to grow from a germinating seed. Usually growing straight down, taproots help anchor the 
plant in the soil. 


Tender: Refers to plants that are susceptible to frost and may not be able to survive freezing temperatures. 
Terminal Bud: The uppermost bud on a stem. 


Thinning: To cut branches or stems back to the main branch to allow sunlight into the plant's center, provide air 
circulation and encourage remaining stems to grow in their normal direction. 


Thatch: A layer of plant debris that accumulates between the soil and the grass blades and prevents the flow of 
moisture, air and nutrients to the grass roots. 


Top Dressing: To feed plants by sprinkling fertilizer or compost on top of them. 
Topiary: The art of pruning and shaping trees and shrubs into decorative shapes. 
Topsoil: The uppermost layer of soil that's the site for a plant's root growth and contains the most organic matter. 


Training: A method of controlling plant growth, especially on climbing plants, by tying the stems to a support and 
pruning the plant back regularly. 


Tuberous: Refers to plants possessing thick and fleshy underground roots that serve as sites for food storage. 


Turfgrass: Refers to residential lawn grasses as well as varieties used in sports venues. 


V 





Variety: A naturally grown or cultivated type of plant species. 
Variegation: A pattern of stripes or patches on otherwise solid-colored leaves. 


Vermiculite: A mineral used in potting mix to retain moisture and provide aeration. 


WwW 





Weed and Feed: Fertilizer that contains weed killer for broadleaf weeds, such as dandelions or grassy weeds 
such as crabgrass. 


Weeds: Unwanted plants that grow rampantly through other plantings, competing for food, water and light. 


Woody: Refers to hard-stemmed perennial plants that are capable of surviving cold weather without dying back. 


X 
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Xeriscaping: To create a lower-maintenance landscape with native plants and reduced areas of turfgrass. A 
primary goal of xeriscaping is reducing landscape water consumption. 


Shop Lowe's Garden Center (http://www.lowes.com//I/gardencenter.html) 


Need Help? 
Call 1-800-445-6937 


Products & Sales 


Call 1-877-GO-LOWES 


© 2018 Lowe's. All rights reserved. Lowe's and the gable design are registered trademarks of LF, LLC. 
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Plant List == 


California's native flora is widely celebrated and renowned for its abundance and diversity which 
is largely due to our climate and varied geology, physiography and soils. This list of plants 
includes over 100 popular California native species and cultivars that can be grown across the 
Inland Empire. Many of these plants are organized into garden styles and helpful lists to assist 
in making good planting choices for beautiful, water conserving gardens. 


As you review these plants it is important to remember: (1) The water needs of natives varies; 
some are adapted to low amounts of water while others do best with moderate moisture. (2) 
Native plants need care and maintenance. Mulching, weeding, seasonal pruning and 
replacement are important practices for any garden. (3) Most gardens have a variety of 
microclimate and moisture conditions as well as many sizes of spaces and activities. Creating a 
diverse planting palette is encouraged as a means to achieve both beauty and to find plants that 
fit soil, moisture and microclimate conditions. 
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Plant List Hh 
ACUCld Jarnesiana 

Common Name: Sweet acacia 

Plant Type: Tree, Native 

Water Needs: Low 2 


Exposure: All day sun 
Height: 20 ft. - 25 ft. Width: 20 ft. - 25 ft. 


O00 


Calocedrus decurrens 





Common Name: Incense cedar 

Plant Type: Tree, Native 

Water Needs: Moderate 3 

Exposure: All day sun 

Height: 40 ft. - 80 ft. Width: 10 ft. - 20 ft. 


O0°G 


Chilopsis linearis + cvs 


Common Name: Desert willow 

Plant Type: Tree, Native 

Water Needs: Low 2 

Exposure: All day sun 

Height: 15 ft. - 40 ft. Width: 15 ft. - 40 ft. 


OOo 


Cupressus arizonica + cvs 


Common Name: Arizona cypress 

Plant Type: Tree, Native 

Water Needs: Low 2 

Exposure: All day sun 

Height: 35 ft. - 50 ft. Width: 5 ft. - 15 ft. 


O00 
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Exposure: All day sun 
Height: 20 ft. - 30 ft. Width: 12 ft. - 15 ft. 


QA 


Plant List Hh 
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Lyonothamnus floribundus ssp. asplenifolius 


Common Name: Fern-leaf Catalina ironwood 
Plant Type: Tree, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun 

Height: 25 ft. - 50 ft. Width: 25 ft. - 35 ft. 


O0G 


Lysiloma watsonii 


Common Name: Feather bush 

Plant Type: Tree 

Water Needs: Low 2 

Exposure: All day sun 

Height: 12 ft.- 15 ft. Width: 12 ft. - 15 ft. 


O00 


Parkinsonia x ‘Desert Museum’ 


Common Name: Desert Museum palo verde 
Plant Type: Tree, Native 

Water Needs: Low 2 

Exposure: All day sun 

Height: 20 ft. - 30 ft. Width: 20 ft. - 25 ft. 


O0°o 


Pinus torreyana 


3 sf Xl 4 Wee i 
a! Fay SS Common Name: Torrey pine 


Plant Type: Tree, Native 
Water Needs: Low 1 


Exposure: All day sun 
Liniaht: EN Fr ON Fe NATiAth: ON Fr AC f+ 





https://inlandvalleygardenplanner.org/lists/california-native-plants/ 3/29 


7/15/2018 California Native Plants - Inland Valley Garden Planner 


Common Name: Western sycamore 
Plant Type: Tree, Native 
Water Needs: Moderate 3 


VU 


Quercus agrifolia 


Common Name: Coast live oak 

Plant Type: Tree, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 30 ft. - 60 ft. Width: 40 ft. - 70 ft. 


O00 


Quercus engelmannii 


Common Name: Engelmann oak 

Plant Type: Tree, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 25 ft. - 60 ft. Width: 25 ft. - 60 ft. 


O00 


Quercus tomentella 


Common Name: Island oak 

Plant Type: Tree, Native 

Water Needs: Low 2 

Exposure: All day sun, Partial sun 
Height: 35 ft. - 50 ft. Width: 20 ft. - 30 ft. 


OOo 


Umbellularia californica 


Common Name: California bay 
Plant Type: Tree, Native 
Water Needs: Moderate 3 


Exposure: Morning sun, Partial sun 
Liniaht: 2N Ft EN fe  \AliAth: ON Fe EN f+ 
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Common Name: California fan palm 
Plant Type: Palm, Native 
Water Needs: Low 2 


VUW 


Abutilon palmeri 


Common Name: Indian mallow 
Plant Type: Shrub, Native 

Water Needs: Low 2 

Exposure: All day sun 

Height: 6 ft. - 8 ft. Width: 6 ft. - 8 ft. 


O00 


Arctostaphylos ‘Howard McMinn’ 


Common Name: McMinn manzanita 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun 
Height: 6 ft. - 8 ft. Width: 6 ft. - 8 ft. 


OOo 


Arctostaphylos ‘John Dourley’ 


Common Name: Dourley manzanita 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun 
Height: 3 ft.- 4 ft. Width: 5 ft. - 6 ft. 


O0°o 


Arctostaphylos ‘Lester Rowntree’ 


Common Name: Lester Rowntree manzanita 
Plant Type: Shrub, Native 


Peewee Re al nse 
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Arctostaphylos ‘Sunset’ 


Common Name: Sunset manzanita 
Dlant Tina: Chrith Nativa 





Plant List === 





Height: 5 ft. - 7 ft. Width: 5 ft. - 7 ft. 


O00 


Arctostaphylos bakeri ‘Louis Edmunds’ 


ee . 


Common Name: Louis Edmunds manzanita 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Morning sun, Partial sun 

Height: 8 ft. - 10 ft. Width: 6 ft. - 8 ft. 


O00 


Arctostaphylos glauca 


Common Name: Bigberry manzanita 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun, Partial sun 
Height: 12 ft.- 15 ft. Width: 15 ft. - 20 ft. 


O00 


Artemisia californica 


Common Name: California sagebrush 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft.- 5 ft. Width: 5 ft. - 7 ft. 


O00 


Artemisia californica ‘Montara’ 


Common Name: Montara sagebrush 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 1 

Exposure: All day sun 
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Common Name: Coyote brush 
Plant Type: Shrub, Native 
Water Needs: Moderate 3 





Plant List Hh 


5 O0O° 





Baccharis sarothroides 


Common Name: Broom baccharis 

Plant Type: Shrub 

Water Needs: Low 2 

Exposure: All day sun 

Height: 10 ft. - 12 ft. Width: 10 ft. - 12 ft. 


O00 


Berberis ‘Golden Abundance’ 


Common Name: Golden Abundance barberry 
Plant Type: Shrub 

Water Needs: Moderate 3 

Exposure: Morning sun, Partial sun 

Height: 6 ft. - 8 ft. Width: 6 ft. - 10 ft. 


O00 


Berberis nevinii 


Common Name: Nevin's barberry 
Plant Type: Shrub, Native 

Water Needs: Moderate 3 

Exposure: All day sun, Partial sun 
Height: 8 ft.- 12 ft. Width: 8 ft. - 12 ft. 


OOo 


Calycanthus occidentalis 





Common Name: Spice bush 
Plant Type: Shrub, Native 
Water Needs: Moderate 3 


Exposure: Morning sun, Moderate shade 
Liniacht O Fr AN fe \Alidth: © Fe AN Ft 
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Common Name: Bush anemone 
Plant Type: Shrub, Native 
Water Needs: Moderate 3 


VUUW 


Ceanothus ‘Concha’ 


Common Name: Concha wild lilac 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun 
Height: 6 ft. - 9 ft. Width: 6 ft. - 10 ft. 


O00 


Ceanothus ‘Dark Star’ 


Common Name: Dark Star wild lilac 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 4 ft. - 6 ft. Width: 6 ft. - 10 ft. 


O00 


Ceanothus ‘Joyce Coulter’ 


Common Name: Creeping mountain lilac 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 2 

Exposure: All day sun, Partial sun 
Height: 3 ft.-5 ft. Width: 10 ft. - 12 ft. 


OOo 


Ceanothus ‘Julia Phelps’ 


Common Name: Small leaf mountain lilac 
Plant Type: Shrub, Native 
Water Needs: Low 1 


Exposure: All day sun 
LUniaht: C Ft OQ ft ANiAth: GFF QO f+ 
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Common Name: Ray Hartman wild lilac 

Plant Type: Shrub, Native 

Water Needs: Low 1 





Plant List Hh 
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Cercis occidentalis 


Common Name: Western redbud 

Plant Type: Shrub, Native 

Water Needs: Moderate 3 

Exposure: Morning sun, Moderate shade, All day sun, Partial sun 
Height: 15 ft. - 20 ft. Width: 15 ft. - 20 ft. 


O00 


Cercocarpus betuloides 


Common Name: Western mountain mahogany 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 10 ft.- 15 ft. Width: 10 ft. - 15 ft. 


O00 


Dendromecon harfordii 


Common Name: Island bush poppy 
Plant Type: Shrub 

Water Needs: Low 1 

Exposure: All day sun 

Height: 6 ft. - 10 ft. Width: 6 ft. - 10 ft. 


OOo 


Encelia californica + cvs 


Common Name: California bush sunflower 
Plant Type: Shrub, Native 
Water Needs: Low 2 


Exposure: All day sun 
Liniaht: 2 Fr C fe \AlidAth: 2 Ft C f+ 
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Common Name: Incienso, Brittlebush 
Plant Type: Shrub, Native 
Water Needs: Low 1 


VU 


Eriogonum arborescens 


Common Name: Santa Cruz Island buckwheat 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 4 ft.- 5 ft. Width: 5 ft. - 6 ft. 


O00 


Eriogonum cinereum 


Common Name: Ashyleaf buckwheat 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 4 ft.- 5 ft. Width: 4 ft. - 6 ft. 


O00 


Eriogonum fasciculatum 


Common Name: Common buckwheat 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 1 

Exposure: All day sun 

Height: 2 ft.- 3 ft. Width: 2 ft. - 3 ft. 


OOo 


Eriogonum giganteum 


Common Name: St. Catherine's lace 
Plant Type: Shrub, Native 
Water Needs: Low 1 


Exposure: All day sun 
Liniaht: QO Fr AN fe AAiAth: O Fr AN f+ 





https://inlandvalleygardenplanner.org/lists/california-native-plants/ 10/29 


7/15/2018 








California Native Plants - Inland Valley Garden Planner 


Common Name: Cliff buckwheat 
Plant Type: Shrub 
Water Needs: Low 2 


YUU 


Fallugia paradoxa 


Common Name: Apache plume 
Plant Type: Shrub 

Water Needs: Low 2 

Exposure: All day sun 

Height: 4 ft.- 5 ft. Width: 4 ft. - 5 ft. 


O00 


Fremontodendron ‘California Glory’ 


Common Name: Flannel bush 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 15 ft. - 20 ft. Width: 15 ft. - 20 ft. 


O00 


Galvezia juncea 


Common Name: Baja bush-snapdragon 
Plant Type: Shrub, Native 

Water Needs: Low 2 

Exposure: All day sun 

Height: 3 ft. - 6 ft. Width: 3 ft. - 6 ft. 


O0O 


Galvezia speciosa + cv 


Common Name: Island snapdragon 
Plant Type: Shrub, Native 
Water Needs: Low 2 


Exposure: Morning sun, All day sun, Partial sun 
Liniaht: 2 Fr A fe \AliAth: O Fr AN f+ 
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Common Name: Toyon 

Plant Type: Shrub, Native 

Water Needs: Low 1 





Plant List Hh 
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Hyptis emoryt 

Common Name: Desert lavender 
Plant Type: Shrub 

Water Needs: Low 2 

Exposure: All day sun 

Height: Width: 


O00 


Isomeris arborea 


Common Name: Bladderpod 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 4 ft. - 6 ft. Width: 4 ft. - 6 ft. 


O00 


Justicia californica 


Common Name: Chuparosa 

Plant Type: Shrub, Native 

Water Needs: Low 2 

Exposure: All day sun 

Height: 4 ft. - 6 ft. Width: 6 ft. - 8 ft. 


O0°o 


Lupinus albifrons 


Common Name: Silver bush lupine 
Plant Type: Shrub, Native 
Water Needs: Low 1 


Exposure: All day sun 
Lniaht: 2 Fr C ft AAiAth: A Ft GQ ft 
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Common Name: Sticky monkey flower 

Plant Type: Perennial, Native 

Water Needs: Low 1 





Plant List Hh 
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Prunus ilicifolia ssp. ilicifolia 

Common Name: Hollyleaf cherry 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Moderate shade, All day sun, Partial sun 
Height: 15 ft. - 30 ft. Width: 15 ft. - 30 ft. 


O00 


Prunus ilicifolia ssp. lyonii 

Common Name: Catalina Cherry 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun, Partial sun 
Height: 30 ft. - 45 ft. Width: 20 ft. - 30 ft. 


O00 


Rhamanus californica + cvs 


Common Name: Coffeeberry 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun, Partial sun 
Height: 8 ft.- 10 ft. Width: 8 ft. - 10 ft. 


O0°G 


Rhamnus crocea 


Common Name: Redberry 
Plant Type: Shrub 
Water Needs: Low 1 


Exposure: All day sun 
Liniaht: & Ft O ft ANiAth: GFF OQ ft 
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Common Name: Lemonade berry 
Plant Type: Shrub, Native 
Water Needs: Low 1 


UU 


Rhus lentii 


Common Name: Pink-flowering sumac 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 4 ft. - 8 ft. Width: 5 ft. - 6 ft. 


O00 


Rhus ovata 


Common Name: Sugar bush 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 8 ft. - 35 ft. Width: 20 ft. - 25 ft. 


O00 


Ribes aqureum 


Common Name: Golden currant 
Plant Type: Shrub, Native 

Water Needs: Low 2 

Exposure: Morning sun, All day sun 
Height: 6 ft.- 10 ft. Width: 5 ft. - 7 ft. 


O0°G 


Ribes malvaceum 


Common Name: Chaparral currant 
Plant Type: Shrub 
Water Needs: Low 1 


Exposure: Moderate shade, Partial sun 
Liniacht A fe GC fe  AAiAth: A Ft GQ ft 
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Common Name: Red flowering currant 
Plant Type: Shrub, Native 
Water Needs: Moderate 3 


VU 


Ribes speciosum 


Common Name: Fuchsia-flowered gooseberry 
Plant Type: Shrub, Native 

Water Needs: Moderate 3 

Exposure: Morning sun, All day sun 

Height: 4 ft. - 6 ft. Width: 4 ft. - 6 ft. 


O00 


Rosa californica 


Common Name: California wild rose 
Plant Type: Shrub, Native 

Water Needs: Moderate 3 

Exposure: Morning sun, Moderate shade 
Height: 3 ft. - 6 ft. Width: 8 ft. - 10 ft. 


O00 


Salvia ‘Allen Chickering’ 


Common Name: Allen Chickering sage 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft.- 4 ft. Width: 3 ft. - 4 ft. 


OOo 


Salvia ‘Pozo Blue’ 


Common Name: Pozo Blue sage 
Plant Type: Shrub 
Water Needs: Low 2 


Exposure: All day sun 
Lniaht: 2 Fr A ft \AliAth: 2 Ft A Ft 
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Common Name: White sage 
Plant Type: Shrub, Native 
Water Needs: Low 1 


VU 


Salvia brandegeei 


Common Name: Santa Rosa Island sage 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 4 ft.-5 ft. Width: 5 ft. - 7 ft. 


O00 


Salvia clevelandii ‘Winifred Gilman’ 


Common Name: Winifred Gilman sage 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft.- 5 ft. Width: 3 ft. - 5 ft. 


O00 


Salvia mellifera 


Common Name: Black sage 

Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft. - 6 ft. Width: 3 ft. - 6 ft. 


O0°G 


Sambucus nigra ssp. mexicana 


Common Name: Blue elderberry 
Plant Type: Shrub, Native 
Water Needs: Low 2 


Exposure: All day sun 
Liniaht: 41M Fr JC fe A\AliAth: 41M Fr TIC ft 
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Common Name: Jojoba, Goatnut 

Plant Type: Shrub, Native 

Water Needs: Low 1 


VU 


Trichostema lanatum 


Common Name: Woolly blue curls 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 2 ft. - 3 ft. Width: 3 ft. - 4 ft. 


O00 


Clematis lasiantha 


Common Name: Chaparral clematis 
Plant Type: Vine 

Water Needs: Low 1 

Exposure: Morning sun, Partial sun 
Height: 12 ft. - 18 ft. Width: 12 ft. - 18 ft. 


O0°o 


Vitis californica + cv 





Common Name: California grape 

Plant Type: Vine, Native 

Water Needs: Moderate 3 

Exposure: Morning sun, Moderate shade, All day sun 
Height: 30 ft. - 40 ft. Width: 30 ft. - 40 ft. 


Bs S06 





Perennials 


Achillea millefolium + cvs 
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Exposure: Moderate shade, All day sun 
Height: 18 in. - 30 in. Width: 18 in. - 30 in. 


QA 


Armeria maritima 


Common Name: Common thrift 

Plant Type: Ground cover, Perennial, Native 
Water Needs: Moderate 4 

Exposure: Morning sun, All day sun, Partial sun 
Height: 6 in. - 8 in. Width: 10 in. - 12 in. 


000 


Artemisia pycnocephala 


Common Name: Sandhill sage 

Plant Type: Perennial, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 8in.-12in. Width: 18 in. - 24 in. 


O00 


Asclepias fascicularis 


Common Name: Narrow leaf milkweed 
Plant Type: Perennial 

Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft.- 4 ft. Width: 2 ft. - 3 ft. 


O00 


Asclepias subulata 


Common Name: Desert Milkweed 
Plant Type: Perennial, Native 
Water Needs: Low 2 

Exposure: All day sun 


Lniaht: 2 Fr A ft \AliAth: 2 Ft A Ft 
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Common Name: Desert Marigold 
Plant Type: Perennial 
Water Needs: Low 2 


UU 


Epilobium canum 


Common Name: California fuchsia 
Plant Type: Perennial, Native 
Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft.- 4 ft. Width: 3 ft. - 4 ft. 


O00 


Erigeron glaucus + cvs 


Common Name: Beach aster, Seaside daisy 
Plant Type: Perennial, Native 

Water Needs: Moderate 3 

Exposure: Morning sun, All day sun 

Height: 10 in. - 12 in. Width: 24 in. 


O00 


Eriogonum crocatum 


Common Name: Saffron buckwheat 
Plant Type: Perennial, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 12 in.- 18 in. Width: 18 in. - 24 in. 


OOo 


Eriogonum grande var. rubescens 


Common Name: Red buckwheat 
Plant Type: Perennial, Native 
Water Needs: Low 1 


Exposure: All day sun 
Lniaht: 9 Fe Df A\AiAth: 9 Fe 2D ft 
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Common Name: Sulphur buckwheat 

Plant Type: Perennial, Native 

Water Needs: Low 1 





Plant List Hh 
YUU 


Fragaria vesca 


Common Name: California strawberry 
Plant Type: Ground cover, Perennial 
Water Needs: Moderate 3 

Exposure: Moderate shade, Partial sun 
Height: 2in.- 8 in. Width: 2 ft. - 6 ft. 


O00 


Heuchera cultivars 


Common Name: Coral bells 

Plant Type: Perennial, Native 

Water Needs: Moderate 3 

Exposure: Moderate shade, Partial sun 
Height: 12 in.- 15 in. Width: 12 in. - 15 in. 


O00 


Heuchera maxima 


Common Name: Island alum root 

Plant Type: Perennial, Native 

Water Needs: Moderate 3 

Exposure: Moderate shade 

Height: 12 in.- 18 in. Width: 12 in. - 18 in. 


O0°G 


Iris douglasiana + cvs 


Common Name: Douglas iris 
Plant Type: Perennial, Native 
Water Needs: Moderate 3 


Exposure: Morning sun, Moderate shade 
Liniaht: 19 in 1°90 in \MidAth: 19 in DJA in 





https://inlandvalleygardenplanner.org/lists/california-native-plants/ 20/29 


7/15/2018 California Native Plants - Inland Valley Garden Planner 


Common Name: Fragrant pitcher sage 
Plant Type: Perennial 
Water Needs: Moderate 3 


UU 


Lessingia filaginifolia ‘Silver Carpet’ 
Common Name: Silver carpet aster 

Plant Type: Ground cover, Perennial 

Water Needs: Low 2 

Exposure: All day sun 

Height: 4in. Width: 2 ft. - 3 ft. 


O00 


Lupinus excubitus 


Common Name: Grape soda Iupine 
Plant Type: Perennial, Native 
Water Needs: Low 1 

Exposure: All day sun 

Height: 2 ft. - 3 ft. Width: 3 ft. - 4 ft. 


O00 


Monardella odoratissima 


Common Name: Desert mint 
Plant Type: Perennial 

Water Needs: Low 1 

Exposure: All day sun, Partial sun 
Height: 1 ft. Width: 3 ft. 


O0Oo 


Penstemon centranthifolius 





Common Name: Scarlet bugler 
Plant Type: Perennial, Native 
Water Needs: Low 1 


Exposure: All day sun 
Lniaht: 9 Fr 2 f+ \Alidth: 19 in 1°90 in 
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Common Name: Firecracker penstemon 

Plant Type: Perennial 

Water Needs: Low 2 
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Penstemon heterophyllus ‘Margarita BOP’ 


Common Name: Margarita foothill penstemon 
Plant Type: Perennial, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 1 ft. - 2 ft. Width: 1 ft. - 2 ft. 


O00 


Penstemon spectabilis 


Common Name: Showy penstemon 
Plant Type: Perennial, Native 
Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft.- 5 ft. Width: 2 ft. - 3 ft. 


O00 


Romneya coulteri + cv 


Common Name: Matilija poppy 

Plant Type: Perennial, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun, Partial sun 
Height: 6 ft.- 10 ft. Width: 6 ft. - 10 ft. 


O0°G 


Salvia spathacea 





Common Name: Hummingbird sage 
Plant Type: Perennial, Native 
Water Needs: Low 1 


Exposure: Morning sun, Moderate shade, Partial sun 
Liniaht: 19 in 1°90 in \MiAth: 19 in 1° in 
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Common Name: Desert mallow 
Plant Type: Perennial, Native 
Water Needs: Low 2 


YUU 


Verbena lilacina ‘De La Mina’ 


Common Name: Lilac verbena 
Plant Type: Perennial, Native 
Water Needs: Low 2 

Exposure: All day sun 

Height: 2 ft.- 3 ft. Width: 2 ft. - 3 ft. 


000 


Sedges 


Aristida purpurea 


Common Name: Purple three-awn 

Plant Type: Grass, Native 

Water Needs: Low 2 

Exposure: All day sun 

Height: 18 in. - 24 in. Width: 24 in. - 30 in. 


OOO 


Bouteloua gracilis 


Common Name: Blue grama 

Plant Type: Grass 

Water Needs: Low 2 

Exposure: All day sun 

Height: 18 in. - 24in. Width: 12 in. 


O00 


Carex divulsa 





Common Name: Berkeley sedge 
Plant Type: Grass, Sedge 


VARI“ 2 2 Abs 2 eee WH ose A 
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Carex pansa 


Common Name: California meadow sedge 


Dlant Tyna: Graiind eaviar Grace Cadaa Mativa 


Height: 8in.-10in. Width: 12 in. - 24 in. 
O00 


Carex praegracilis 


Common Name: Western meadow sedge 

Plant Type: Ground cover, Grass, Sedge, Native 
Water Needs: Moderate 4 

Exposure: Morning sun, Moderate shade, All day sun 
Height: 12 in.- 15 in. Width: 12 in. - 15 in. 


000 


Festuca californica 


Common Name: California fescue 
Plant Type: Grass, Native 

Water Needs: Low 1 

Exposure: Partial sun 

Height: 1 ft. - 2 ft. Width: 1 ft. - 2 ft. 


O00 


Juncus patens 


Common Name: California gray rush 

Plant Type: Grass, Rush, Native 

Water Needs: Moderate 3 

Exposure: Morning sun, Moderate shade, All day sun 
Height: 18 in. - 24in. Width: 18 in. - 24 in. 


O0Oo 


Juncus textilis 


Common Name: Basket rush 

Plant Type: Grass, Rush, Native 

Water Needs: Moderate 4 

Exposure: Morning sun, Moderate shade, All day sun 
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Common Name: Wild rye 
Plant Type: Grass, Native 
Water Needs: Low 1 


OOo 


Muhlenbergia rigens 


Common Name: Deer grass 

Plant Type: Grass, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 2 ft.- 5 ft. Width: 3 ft. - 6 ft. 


000 


Nassella pulchra 





Common Name: Purple needle grass 
Plant Type: Grass, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 18 in. - 24 in. Width: 18 in. - 30 in. 


O00 


Sporobolus airoides 


Common Name: Alkalai sacaton 
Plant Type: Grass, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 1 ft.- 4 ft. Width: 1 ft. - 4 ft. 


O0°0 


Dudleya species 


4 Common Name: Dudleya 
Plant Type: Succulent, Native 


afew bbe 2 hes © Seen A 
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Hesperoyucca whipplei 


Common Name: Our Lord's candle 


Dlant Tina: Viirea Mativa 


Height: 3 ft.-4 ft. Width: 6 ft. 


O0°G 


Arctostaphylos ‘Pacific Mist’ 


Common Name: Pacific Mist manzanita 

Plant Type: Shrub, Ground cover, Native 

Water Needs: Low 1 

Exposure: Morning sun, All day sun, Partial sun 
Height: 2 ft. - 3 ft. Width: 6 ft. - 10 ft. 


O00 


Arctostaphylos edmundsii ‘Carmel Sur’ 


Common Name: Carmel Sur manzanita 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 2 


Exposure: Morning sun, Moderate shade, All day sun 
Height: 18 in. Width: 7 ft. - 10 ft. 


OOo 


Arctostaphylos hookeri ‘Monterey Carpet?’ 


Common Name: Monterey Carpet manzanita 

Plant Type: Shrub, Ground cover, Native 

Water Needs: Low 1 

Exposure: Morning sun, Moderate shade, All day sun 
Height: 1 ft. - 2 ft. Width: 8 ft. - 12 ft. 


OOo 


Artemisia californica ‘Canyon Gray’ 


Common Name: Canyon Gray sagebrush 
Plant Tvne: Shrith Ground cover Native 
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O00 


Baccharis pilularis ‘Pigeon Point’ 


Common Name: Pigeon Point Coyote brush 
Plant Type: Shrub, Ground cover 

Water Needs: Low 1 

Exposure: All day sun 

Height: 18 in. - 24 in. Width: 6 ft. - 9 ft. 


O00 


Berberis aquifolium ‘Compacta’ 


Common Name: Oregon grape 

Plant Type: Shrub, Ground cover, Native 
Water Needs: Moderate 3 

Exposure: Morning sun, Moderate shade 
Height: 18 in. - 24 in. Width: 3 ft. - 5 ft. 


O00 


Berberis repens 


Common Name: Creeping barberry 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Moderate 3 

Exposure: Morning sun, Moderate shade 
Height: 18 in. - 30 in. Width: 2 ft. - 3 ft. 


O0°o 


Ceanothus thyrsiflorus var. griseus ‘Yankee Point’ 


Common Name: Yankee Point wild lilac 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 2 


Exposure: Morning sun, All day sun, Partial sun 
Linicht 9 fe 2 Fe AAiAth: 19 FF 19 ft 
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Common Name: Theodore Payne buckwheat 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 1 


UU 


Iva hayesiana 


Common Name: Hayes iva, Poverty weed 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Moderate 3 

Exposure: All day sun 

Height: 2 ft.- 3 ft. Width: 4 ft. - 5 ft. 


O00 


Lessingia filaginifolia ‘Silver Carpet’ 
Common Name: Silver carpet aster 

Plant Type: Ground cover, Perennial 

Water Needs: Low 2 

Exposure: All day sun 

Height: 4in. Width: 2 ft. - 3 ft. 


O00 


Ribes viburnifolium 


Common Name: Evergreen currant 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 1 

Exposure: Morning sun, Moderate shade 
Height: 5 ft. - 7 ft. Width: 5 ft. - 7 ft. 


OOo 


Salvia ‘Bee’s Bliss’ 


Common Name: Bee's Bliss sage 
Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 1 


Exposure: All day sun 
Liniaht: 1 Fe Df A\Alidth: C Fe 
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Common Name: Mrs. Beard sage 


Plant Type: Shrub, Ground cover, Native 
Water Needs: Low 1 


UU 


Salvia leucophylla ‘Point Sal Spreader’ 


Common Name: Point Sal purple sage 
Plant Type: Shrub, Native 

Water Needs: Low 1 

Exposure: All day sun 

Height: 3 ft. Width: 6 ft. 


O00 





https://inlandvalleygardenplanner.org/lists/california-native-plants/ 29/29 








H ASS -- 
' Ke 





[sare 
iis eesti |---|} -+--- 
PETE; TTT ET TT yy ptt TT 


WELCOME to our newest edition of ’A Callfornia-Frlendly Guide to Native 
and Drought Tolerant Gardens”, a collection of plants featured in our Customer 
newsletter, The Current Flow, plus useful information. This publication is intended 
to help beginning and experienced gardeners become familiar with the different 
varieties of plants that can help reduce water usage while providing a pleasing 
and attractive landscape. 


Native and drought tolerant plants are important for this region, not just because 
they are water efficient, but because they are the cornerstone of biological 
diversity and the foundations of the native ecosystems in our local Santa Monica 
Mountains environment. Using “California-friendly” plants for everything from 
backyard gardens to wide scale re-vegetation is a positive practice that will 
benefit the local habitat and all residents who live here. 


With our current climate conditions of increasing warmth and less moisture, more 
and more Californians are becoming interested in replacing high-maintenance, 
lawns that require a lot of water and fertilizers, with water-conserving plants. 
These can be anything from ground covers to a field of meadow flowers to 
stately oak trees — they all provide the benefits of lower water needs, reduced 
maintenance requirements, restored soil health, increased diversity that attracts 
birds and butterflies, as well as the aesthetic beauty of blending in with the natural 
landscapes. 


Visit www.LVMWD.com for conservation information including irrigation tips, how 
to obtain and use Community Compost, rebate programs, how to register for 
landscape and garden classes, controlling urban runoff, and more. 


LVMWD hopes this publication will helo you get started on your journey to a 
waterwise garden and landscape. 


Happy Gardening! 





818.251.2200 4232 Las Virgenes Road, Calabasas, CA 91302 www.LVMWD.com 
Copyright 2009 Las Virgenes MWD 
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Community Compost 


What is Community Compost? | How Should Community Compost Be Used? 


Community Compost is a natural product with | Community Compost is an effective soil conditioner when applied 
a high humus content similar to peat. It is the | as a topdressing to established lawns, flower beds and gardens, and 
end product of the environmentally sensitive | as an amendment to all soils for new seed lawns or landscape. The 
solids handling process at Rancho Las Virgenes | organic, slow release of nutrients is less susceptible to loss through 
Composting Facility. Biosolids from Tapia Water | leaching than conventional fertilizers. Soils which are low in organic 
Reclamation Facility are transformed through }| matter, highly compacted, with a low water infiltration rate, and 
a composting process into an excellent soil | suffering from poor nutrient content or lacking water-holding capacity 
amendment that can be used to enhance | can benefit from the addition of Community Compost. 

landscapes, ornamental areas, lawns, and 


vegetable gardens. This composthas been used | Vegetable Gardens...EPA regulations allow the use of 
at the Getty Museum, Palm Springs golf courses, | Community Compost on vegetable gardens, not to exceed one 


Flower Beds...For new flower gardens, use 3 cubic yards of 
How Can | Get Community Compost per 1,000 square feet (about 1-2 inches 
My Free Supply? and incorporate to at least a 5-6 inch depth). Amend established 


gardens every other year with about 1/2 cubic yard of compost. 
How: Bring a containers) with a cover, or strong 
plastic bags with ties, or a tarp to cover the bed | Also note, using more than recommended levels will stimulate 
of your pick-up truck. Shovels are provided, | vegetative growth and fewer flowers. Do not use on acid-loving 
but you will be responsible for filling your own | flowers without adjusting the pH. 
container(s). 
Planters. ..Tlo make potting soil for outdoor or indoor planters, mix 
1 part Community Compost to 2 parts soil mix. Mix the media 
Where: Rancho Las Virgenes Composting | Components until uniform, plant your seeds/pbulbs and water 


Facility, 3700 Las Virgenes Road, Calabasas thoroughly. 


When: Every Saturday, 8 am to 1 pm 


Trees & Shrubs...Dig a planting hole 4 times the width of the tree 
or shrub, and save the soil to mix 2 parts to 1 part of Community 

: : Compost. Place a portion of the mixture in the hole and then the 
for more information. tree or shrub. Add the remainder of the mixture around the plant, 
occasionally firming it, to secure the root ball, then water thoroughly. 


For bulk supplies, 
edll 618.251.2200 


What Are the Benefits of Community Compost may be used as a substitute for peat moss or 
Community Compost? milled pine bark and fertilizer. 


As a soil amendment, Community Compost 
increases water-holding capacity of light soils, Lawns...Top dress established lawns by uniformly applying 1-1/2 
enhances aeration in heavy soils, and provides | Cubic yards of Community Compost per 1,000 square feet (1/2 
slow-release nutrients for plant growth. As an | inch) once a year. 

alternative for biosolids disposal, it transforms 
waste into a beneficial product, offers a long- 


term disposal method and diverts material from Rancho Las Virgenes Composting Facllity 
landfill 3700 Las Virgenes Road, Calabasas, CA 91302 
a IS. a www.LVMWD.com 2 
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Product Boundaries 


Compost will improve soil properties, such as lower bulk density and increase water infiltration and retention. However, compost will not 
fulfill all plant nutrient requirements and should be used in combination with fertilizers for optimum results. 


Compost is not to be used to grow mushrooms as a food crop. Compost is hygienically and environmentally safe if it is used properly 
but it can become a hazardous nuisance if mismanaged. 


As with all gardening products, wash your hands after using Community Compost. Use common sense and good hygiene when 
handling compost. Also, as with any product containing nitrogen, do not introduce Community Compost into any body of water. Avoid 
run-off when watering lawns and flower beds after its application. 


Slope Stabilization 


To helo avoid erosion and runoff on your property, put in some native plants to stabilize the soils, control 
erosion and reduce your future irrigation costs. Moist and cool months are ideal to start these “soil Keepers”. 
Once established they will require little irrigation. A mixture of plants is best, with various root depths to hold up 
a slope. In addition, a sprinkling of native seeds will add to the immediate coverage of your slope. 


Blue-eyed Grass’ 


Sisyrinchium bellum 








Delicate flowers, abundant from February to May, with 
grass-like leaves. A perennial, found naturally in grass 
meadows and other open places, re-seeds easily. 

A lovely addition to a dry border and does well in 
containers with well-draining soil. Likes sun to partial sun 
exposure. Foliage will die back in summer heat. 1’h x I'w 





California Fuschia” 


Zauschneria californica 


Reference books may list this as Epilobium canum. A very hardy 
native that can take a lot of abuse, this is commonly found in dry 
areas, rocky slopes and cliffs. Abundant, scarlet tubular flowers from 
July to November, popular with hummingbirds. Likes sun to partial 
sun exposure, may be used as a ground cover. 2'h x 4'w 





California Redbud* 


Cercis occidentalis 

An interesting plant year round, with beautiful pea-shaped magenta flowers on 
leafless stems in the spring, followed by interesting seedpods and heart-shaped blue- 
green leaves. Deciduous, with yellow or red fall foliage on multi-oranching stems. 
Prefers sun exposure. Excellent for dry, seldom watered banks. 20'h x 15'w 


Twinberry 
Honeysuckle” 


Lonicera involucrata 
Prefers moist areas and 
pruning will keep size 
under control. Dense 
foliage with unique 
orange-red flowers 
that produce berries, 
attractive to birds. 
Blooms in the spring, 
drops leaves in winter. 
Sun to partial shade 
exposure. 6’h x 6'w 





Many areas in our region are hot and dry for many months. Consider these water-efficient, drought tolerant 
selections for added variety in your landscaping and savings on your water bills. Each plant can be an 
attractive feature, massed with others, or on its own. 


A large shrub with a dense mass of dark wrinkled green leaves, 
covered with deep blue flower clusters in early spring, mostly 
March to April. Requires good drainage and infrequent to no 
summer watering, can be temperamental, preferring sun to 
partial sun exposure. 6-10'h x 6-10'w 





Large shrub with linear gray foliage and showy bright yellow, 
poppy-like flowers that bloom from February to June. Thrives 
in dry, well-drained soil, can adapt to various soil conditions. 
Good for banks, roadsides, preferring sun to partial sun 
exposure. Prune back after flowering to control untidy wild 
growth pattern. 3-10'h x 4-8'w 





An abundant perennial small shrub found naturally at the base 
of cliffs in rock crevasses, preferring sun exposure. Finely leafed 
foliage, green above and woolly below. Blossoms are clusters 
of yellow flowers, displayed from March to August, attractive to 
butterflies, 2-4'h x 1-4'w 





Found naturally in chaparral and coastal sage scrub zones, 
this perennial is a perfect choice for drought tolerant gardens. 
Truly spectacular lavender-pink-purple flowers, April fo June, 
are found on two-foot spikes above coarse textured leaves. 
May naturalize and prefers sun to partial sun exposure. 
Attractive to hummingbirds. 2-3'h x 3'w 





Drought Tolerant “Extremists” 


To reduce the amount of water used outdoors, consider a “California-friendly” landscape with drought tolerant 
plants. This is especially important in times of little rain — you can create an attractive waterwise garden, save 
money, and help prevent urban runoff. The following are very drought tolerant once established. 








Mesa Bushmallow” 


Malacothamnus fasciculatus 


This medium shrub bears many small pink flowers on foot long 
stems covering the gray-green foliage in the spring and summer. 
This is a good slope stabilizer or hedge plant. 3-12'h x 6'w 





Canyon Live-Forever'’ 


Dudleya cymosa 


This evergreen succulent has rosette leaves with red-orange flowers 
in spring and early summer. Prefers full sun, good drainage and 
does well in containers or rock gardens. 1’h x 1‘w 





Matiliia Poppy’ 


Romneya coulteri 


This perennial shrub may be a bit tricky to get established, but 
is worth the effort. It requires excellent drainage and lots of 
sun. Large 4-6" crinkled flowers appear from spring to summer. 
Spreads by underground rhizomes. 3-5‘h x 8’+w 





Desert or Apricot Mallow’ 


Sphaeralcea ambigua 


A very hardy evergreen perennial, this plant has coral flowers clustered on 
stems spring to fall. Prefers dry winters and benefits from pruning after it 
blooms. 3'h x 3'w 





The cooler moist time of year provides an ideal climate for young natives, especially young trees, to get 
established. Soils are still warm from summer and the roots can spread and grow. Trees are an investment in 
your future — aesthetically and as cooling sunshades for your home and yard. 


A fast grower, with multi-oranches that can be trained into attractive 
shapes. It likes sun, moderate water and can take wind and heat, but 
is drought tolerant once established. Large palm-shaped leaves are 
woolly on both sides in spring and change to a soft brownish yellow in 
the fall. The mottled bark results from thin layers that drop off, exposing 
greenish to whitish areas beneath. An important wildlife species, used 
extensively by hummingbirds and butterflies. 40'h x 30'w 





Extremely fast growing, this tree likes moist conditions, but can 
tolerate drought. Bright shiny green triangular leaves flutter 

in the wind and turn a lemon-yellow in the fall. An excellent 
shade tree, the males do not produce cotton. Cottonwoods 
are important bird and butterfly plants. Do not plant near septic 
systems or under power lines, as their root growth pattern and 
height can be problematic. 40-60'h x 35-40'w 





With its dense fragrant foliage, this makes an excellent screen 
or hedge plant that will tolerate wind. The spring flowers are 
inconspicuous, but the fall purplish wax-covered fruits are 
attractive to birds. Requires good drainage. Tolerates drought 
and prefers sun to partial shade, 10-25‘h x 10’+w 





A fine shade tree often with multi-trunks, with evergreen, aromatic 
leaves and yellow flowers from December to May. The small fruits 
are inedible. Grows best in deep soil with ample water, but tolerates 
drought. With dense foliage, this tree makes a good screen or can 
be trimmed into a formal hedge. 80'h x 25'w 





Oaks provide shade, fall color, and sustenance for a complex network of insects, birds, and other wildlife. 
Oak trees can thrive with a minimum of maintenance and irrigation, once established. 


Much of California's landscape features oak-dotted hillsides. To grow and care for an oak is to invest in the 
future as lifesoans of hundreds of years are not uncommon for these trees. 


Several species of native oaks are found in this area. The southern range for Valley Oaks runs through our area. 
Interior Live Oaks, Coast Live Oaks and Scrub Oaks are common sights on the rolling hillsides and open spaces 
that surround our communities. 


This evergreen tree provides deep, wide shade with holly-like 
leathery dark green leaves, tooth edged, 1-3" long. Thick moist 
bark helps protect tree against fires. 20-70'h x 35'+w 





A large shrub with dense growth, variable leaves, usually % - 12" 
long, medium green on top, grayish on bottom, and wavy edges. 
Good as clipped hedge or background. 6-15'h x 6-15‘w 





This deciduous tree with crooked branches and 
checked gray bark is a trademark of valley 
grasslands. Leaves are deeply cut, round-lobed 
3-4" long, 2-3"wide, dark green on top, paler on 
bottom. Tolerant of heat. 15-70'h x 35-70'w 





A tree with a dense, rounded crown, is often wider 
than high. Glossy, elliptical, green leaves are 1-4" 
long with smooth or spiny edges and abrupily 
pointed tip. Tolerant of shade. 30-75'h x 30-40'w 





Perennial Penstemons 


Easier to grow locally than anywhere else in the world, most penstemons are drought tolerant and most are 
native to the western states, found in the desert heat, on mountainsides, and in mild coastal zones. All require 
at least six hours of sun daily and well-drained soil that is loose and gravelly. Too much water and too rich a soil 
will accelerate their decline. Tubular flowers come in a variety of colors ranging from indigo blue to red/orange 
and pink. Any selection will be a welcome addition to the landscape and will attract hummingbirds as well. 








scarlet Bugler: 


Penstemon centranthifolius 


This penstemon has scarlet red blossoms with blue-gray 
foliage, a long bloom season, and is very drought tolerant. 
This plant prefers hot, dry summers and mild winters to 
perform well. 1-3'h x 3'w 





Panamint Beard Penstemon' 


Penstemon floridus 


A large showy perennial, this plant combines 
coarsely serrated to smooth leaves with hot pink 
flowers atop tall spikes. Prefers hot, dry summers 

and cold winters. 3-4'h x 3'w 





Cleveland's Beardtongue’ 


Penstemon clevelandii 


Rose pink flowers with gray foliage make 
this an attractive garden plant. Prefers hot 
summers and mild winters. 2-3’h x 2'w 





Palmer’s Penstemon" 


Penstemon palmeri 


Very large and fragrant pale pink blossoms with gray 
foliage make this a beautiful plant. Grows with a 
very erect form, is attractive to hummingbirds, and is 
appropriate for areas with cold winters. 3’h x 3‘w 





Barren Spaces 


Turn highly visible garden spots (along a fence, a driveway, or a sidewalk) that are parched into an oasis with 
plants that need little care or water. Planting a variety of bulbs, evergreen perennials and shrubs, or ornamental 
grasses will create an eye-pleasing bright spot. These waterwise species fill in quickly and, once established, 
remain low enough to not block traffic views. 











Firecracker 
Penstemon" 


Penstemon eatonii 


This is a desert species with 
bright red flowers that bloom 
rom spring to summer, on 
ong evergreen stalks. Prefers 
ull sun, good drainage, and 
will attract hummingbirds. 
Does better with some water 
in the summer. 3-4'h x 3-4'w 








Western Blue Flax’ 


Linum lewisii 


This is a splendid small perennial with an 
interesting texture. Many 1” blue to white flowers 
cover the plant in early spring. Keeps its shape 
better if trimmed back after blooming. Prefers 
full sun. 1-2’h x 1-2'w 





Douglas Iris’ 


Iris douglasiana 


Planted as a rhizome, this soecies grows linear, vase- 
shaped evergreen foliage and produces many beautiful 
light-purple, blue, white, or cream flowers in the spring. 
Tolerant of heavy soils and garden conditions, prefers 
sun to partial sun. 1’h x 2’w 








Sulphur Buckwhect' 


Eriogonum umbellatum 


Brilliant yellow flowers bloom in the spring on stems above 
mounds of pretty oval foliage. Very drought tolerant, it 
prefers full sun and will attract hummingbirds. 1‘h x 3‘w 





Often overlooked when selecting plants for the garden, grasses add so much — dramatic backgrounds, 
soft edges, interesting foliage colors and textures ranging from spiky to soft and silky. These varieties are very 
drought tolerant. 


This is a clumping grass with soft, tough leaves that form blue- 
gray tufts, Useful as a ground cover in sunny to partially shaded 
areas and on slopes. Needs little water. Clio to enhance 
appearance; replant as small divisions. 4-10"h x 1’w 





Provides interesting texture contrast, with many erect narrow 
blades that fan out in vase-shaped foliage, in dense clumps. Stays 
evergreen without summer water. 1-3’ x 2-3'w 


+” aaa if 






This native bunch grass is a good addition to wild garden settings. 
Purplish flowers bloom before it matures in summer to golden 
yellow. Remains dormant until winter rains. 2’h x 2’w 


A tall, erect clumping perennial useful in the back of a border 
garden. Distinct silver blue-gray foliage complements bluish flower 
plumes in summer. Native to San Miguel Island (Channel Islands), 
found locally in the zone between plant communities. 4-8'h x 3-6'w 





Under Oak Trees 


It takes a special plant to successfully grow beneath one of our local oak trees. It has to tolerate shade from 
the broad tree canopy, and thrive in the dry conditions that are essential for the oak’s survival in the dry periods 
of the year. When planting under an oak, remember to not plant, irrigate, or disturb the soil within 10 feet of the 
trunk, and avoid injuring the roots. Also, plant sparingly; use drip irrigation or soaker hoses, not sprinklers. And 
finally, it is best to not plant under declining older oaks. 


Alum Root Hybrids* 


Heuchera maxima hybrids 


This evergreen perennial plant displays foliage clumps 1-2’ across, 
with shiny dark-green, round, hearl-shaped leaves. Flowers range 
from whitish to pinkish. Hundreds of blossoms form in each narrow 

2-3' long cluster that attracts hummingbirds. Blooms February to April, 
and makes a good ground cover or border. Looks very delicate but 
is quite drought tolerant and cold resistant. Plant about 2’ apart with 

bark or chip covering as a 2-4" mulch. 1‘h x 2’w 








Hollyleaf Cherry’ 


Prunus ilicifolia 


The mature leaves of this plant are a deep, rich green, resembling 
holly leaves. New leaves are a lighter green, creating a pleasant 
contrast with the older foliage. Creamy white flower spikes appear 
with the new leaves in March. Birds are attracted to the fruit, which 
turns from green to red, then reddish purple. Does best in coarse, 
well-drained soils. Has an unusually high resistance to oak root 
fungus. 3-20'h x 10'w 





Hummingbird Sage’ 


Salvia spathacea 


This evergreen perennial has 2-3'whorls of red-magenta flowers on upright 
stems attractive to hummingbirds. Blooms appear spring to summer. It 
has large arrow-shaped fragrant leaves and will soread to form a nice 

mat via rhizomes. Likes at least 15” of rainfall per year, and will grow in a 
variety of soil tyoes. 3%'h x 3'w 





Pink-flowering Currant® 


Ribes sanguineum var. glutinosum 


A deciduous shrub, this plant has long, graceful pink flowers, 15-40 in a 
Cluster. Blooms from January to March and produces blue black berries. 
This is one of the most attractive native species in our area. Will tolerate a 
range of soil conditions, and is moderately drought tolerant. 3-8'h x 5'w 





spring Flowers and Butterflies 


Below are just a sampling of native plants that offer springtime blooms and are attractive to various stages of 
the butterfly lifecycle. They will add a variety of textures, colors, and shapes to the landscape and are efficient 
users of water. Butterfly larvae (caterpillars) need food plants and adults need nectar varieties. Sunny areas 
that are protected from the wind will be the most appealing to the local and migrating “flutter-oys”. Avoid 
pesticides unless you can target the garden pest without harming these interesting visitors. 





Common Yarrow’ 


Achillea millefolium 


A perennial/groundcover that spreads by its roots, this soecimen 
presents 3-4" clusters of small white flowers above evergreen foliage 
that is delicate and finely textured. Adult butterflies enjoy this plant. 
Medium drought tolerant, it likes sun to partial sun. Excellent when 
used in a garden border or as a lawn substitute as it can be mowed. 
Widely adapted to variety of soil conditions. 4-6"h x 3'w 





Scarlet / Western Columbine’ 


Aquilegia formosa 


Delicate orange-red blossoms nod above gray-green lacy foliage 
from spring to summer. Attracts adult butterflies. Medium to low 
drought tolerant, this plant prefers a shady location. A favorite garden 
perennial, cutting first blooms will encourage a second crop (but 
leave some to reseed). 2'2'h x 2'w 





Bigleaf Lupine’ 


Lupinus l/atifolius 


A beautiful lupine with long, fragrant rose-purple flowering spikes. 
Foliage, arranged like spread fingers on a hand, is an attractive gray- 
green. It is an important food plant for butterfly larvae. It is tolerant of 
garden conditions, and prefers sun to partial sun. 4’h x 4'w 





Bush Sunflower’ 


Encelia californica 


A small shrub that looks best in the garden setting if cut back every 
two years and irrigated in the summer; however, this is useful for out-of- 
the way places beyond irrigation. Bright yellow daisy-like flowers bloom 

from February to June. Prefers sun to partial sun location. 3'h x 5'w 





Perennials with Spring Blooms 





The following plants have it all: they are water efficient, have attractive flowers in the spring, and remain or 
return each year. Adding any one to your garden will bring bright color and save on irrigation costs. 


Red Buckwheat” 


Eriogonum grande rubescens 


Native to the Channel Islands, this plant is compact and low 
growing, with gray-green leaves and dark pink blossoms that 
attract butterflies. 2’h x 2'w 





scarlet Larkspur’ 


Delphinium cardinale 


Native to coastal mountains, this perennial rootstock has wide 
lobed leaves, erect stems and large deep red blossoms that attract 
butterflies. 3-5'h x 1-2'w 





Beach Suncups” 


Camissonia cheiranthefolia 


Naturally found growing in sand dunes, this is a good choice for 
areas with good drainage. Low growing silver foliage with lemon 
yellow flowers. 1’h x 3’w 





Coyote Mint” 


Monardella villosa 


A California native, this bushy grower has gray-green 
leaves, purplish flowers, and mint fragrance. Requires good 
drainage and regular trimming back to maintain shape. 
]-2'h x 2'w 





Ground Covers 


With a focus on water conservation, consider these drought-tolerant ground cover species as companions 
or extensions of traditional turf zones in your landscape. Some landscapes require a neat and unobtrusive 
appearance; in other situations, erosion control is the main function. Ground covers can satisfy many 
landscape needs. Some can hug the soil or grow into mounds up to 3 feet high and many require minimal 
maintenance so you save time as well as water. Decide on your specific needs and then enjoy! 


Bearberry or Kinnikinnick* 


Arctostaphylos uva-ursi 


A slow growing evergreen ground cover that creates a mat, 
spreading and rooting as it creeps out. Delicate light pink 
flowers appear in winter through spring atop dense leathery 
green leaves, Leaves turn a reddish tint in winter. It is useful 
on slopes or along retaining walls. Prefers sunny to partially 
sunny locations. Requires regular water after planting. Once 
established, depending on soil conditions, will thrive with 
infrequent summer water. 1’h x 2-3'w 










Rockrose* 


Cistus sp. 


A very hardy plant, with 
showy spring flowers. 
Accepts poor, dry soil and 
will tolerate cold ocean 
winds, salt spray or desert 
heat. Needs well-drained 
Soil if irrigated. Little fo no 
water is required once 
established. An occasional 
trimming of old stems will 
induce new growth. Height 
will vary depending on 
kind. Shorter varieties are 
useful as ground cover, 

in rock gardens, and in 
rough areas along roads or 
driveways. 1’h x 2-3'w 





Wild Strawberry’ 


Fragaria chiloensis 


Native to Pacific beaches and bluffs, this plant forms lush, compact 
mats of dark green, glossy leaves that turn reddish in winter. Tolerates 
sun along the coast to partial shade inland. Large 1|“wide white 
flowers appear in spring. Fruit will seldom set in gardens but in natural 
setting will produce a seedy fruit in the fall that attracts birds. Annual 
mowing or cutting back in the early spring will stimulate new growth. 
Requires some water once established. 6-12"h x 1-2'w 


Spring Cinquefoll’ 

Potentilla tabernaemontanii 

This tough and persistent plant has a dainty appearance. 
A tufted creeper, this plant bears clusters of butter-yellow 
flowers in spring and summer. Does well in most gardens 
and will smother out weeds effectively once established. 
Makes a good lawn substitute in areas of no-traffic. A 
fast grower, it is well used as a cover for bulbs. Little to 
moderate water is required. 2-6"h x 1-2'w 


sages in the Garden 


Stars of the western garden, sage varieties grow as annual bedding plants, perennials in the border, shrubs and 
ground covers, with a variety of foliage and blossom colors. All have a common floral arrangement with whorls 
of two-lioped flowers either distinctly soaced along the stalk or tightly crowded to appear as one dense spike. 
The foliage scent ranges from sweet or flavorful to strong. Routine trimming will Keep them attractive year- 
round in the cultured garden. Most are highly drought tolerant and will do well with little to no summer irrigation 
once established. They are excellent for erosion control on slopes, or for hot, dry locations on the edges of 
more routinely irrigated areas. Many are favorites of hummingbirds and butterflies. 











Cleveland Sage’ 


Salvia clevelandii 


One of the best-scented sages, this selection is evergreen with 
grey-green leaves and stunning lavender blooms. It likes sun and 
perfect drainage. The intense fragrance will carry 20-50 feet on a 
warm night. 3’h x 4'w 





Mexican Bush Sage’ 


Salvia leucantha 


This plant displays long purple spikes in summer and fall that 
gracefully arch above grayish green foliage. Will take some 

light shade. Keep tidy and attractive by cutting old stems off 
at the ground. 3'h x 4'w 





Purple Sage’ 


Salvia leucophylla 


Foliage looks silver, with 
white woolly leaves. A 
very erect or spreading 
shrub, its summer 
blossoms are pinkish 

to purple. Very drought 
tolerant, annual 
trimming of branches 
will control its soreading 
pattern, 2-6'h x 3-4'w 


Black Sage’ 


Salvia mellifera 


An excellent choice 
for erosion control, 
this shrub displays 
light green foliage, 
and delicate sky blue 
blooms. Likes sun to 
partial sun and is also 
available as a ground 
cover called ‘Tera 
Seca’, 3-5'h x 6'w 








Bullos 


Many types of flower bulos and corms do well in Southern California. They are worth the effort to locate as they 
do not require coaxing to bloom and many naturalize easily. Truly gems for the garden, they add variety and 
require little water or maintenance. 





White Mariposa Lily" 


Calochortus venustus 


Native to Southern California Coast Ranges, this bulb blooms from May 
to July. Flower colors range from white, yellow and purple to dark red, 
all with the “peacock eye" at the base of the petals. 1’h x 2’w 





Leopard Lily” 


Lilium pardalimum 


This perennial California native bulb likes moist shaded areas. In 
the spring and summer, clusters of large orange or red flowers with 
brown to maroon spots appear on tall flowering spikes. Leaves and 
flower stalk die back after blooming. 6'h x 2'w 





Oneleaf Onion’ 


Allium unifolium 


A California native with lavender to pink flowers that appear in 
June on tall stems. A good cut flower either fresh or dried. Likes 
deep, rich, sandy loam soil. 2’h x 2'w 





Harvest Brodiaea' 


Brodiaea elegans 


Very common in California, this plant loves sun and 
heat and requires no summer water. Dark violet to blue 
flowers appear in late spring to mid summer. Mulch to 
protect corms from freezing. 2‘h x 1'w 





Living next to wildlife can be exciting — and frustrating, especially if they are eating your landscape. Deer 

are well adapted to browse flowers, shrubs and trees. With some planning, you can avoid providing a “deer 
buffet” and still enjoy the beauty of waterwise plants. In general, deer do not like plants that are prickly, spicy, 
bitter, tough, hairy, highly aromatic, or furry (see Suitability Lists). However, when natural food for deer is scarce, 
nothing is safe! 


A deciduous shrub that produces red/brown blossoms in 
the spring. Prefers sun to partial shade and moderate water. 
Can be trained into a multi-stemmed tree but best used as 
a background shrub or screen. Blossoms and bruised leaves 

have an “old wine barrel” fragrance. 6-12'h x 8-12'w 





This showy perennial has abundant apricot colored blossoms that will 
attract hummingbirds. Occasional summer watering will extend the 
blooming season. Drought tolerant. 1-4’h x 3'w 





An evergreen shrub that does best with regular watering but can tolerate 
less. Grows in either sun or shade with creeping rhizomes. Buttercup-yellow 
spring blossoms develop into blue berries that attract birds. A popular 
landscaping species due to easy maintenance. 6'h x 4'w 





This native shrub presents pea-shaped magenta flowers before the 
bright green heart-shaped leaves. In the fall, seed pods are produced 
with yellow foliage. 6-16’h x 20'w 
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Ideal for small balconies, patios, or as accent plants, plants in containers can be appreciated year round. 
They require more care (soil, water, and fertilizers) than plants in the ground, but are worth the effort. Container 
gardening also provides a way to grow species not suited for local garden conditions. Waterwise plants, 
including shrubs and small trees, adapt well to container-life; clip back leggy growth for best results. 





One of the best-scented sages, this small evergreen shrub has 
stunning lavender blooms and gray-green leaves. Likes sun and 
perfect drainage. Intense fragrance will carry 20-50 feet on a 
warm night. 3‘h x 4'w 





A perennial with springtime purple pea flowers clustered at 
the ends of silvery green leaf branches. Trim to promote 
fullness. Infrequent summer watering will prevent partial 
deciduous leaf drop. 3-5'h x 3-5'w 





This is a succulent with bright yellow flowers in the spring that 
are carried above attractive rosette evergreen leaves. An 
attractive small plant, it prefers sun to partial shade and is 
highly drought tolerant. 4“h x 1’w 





This evergreen perennial plant displays foliage clumps with 
shiny dark-green, round, heart-shaped leaves. Hundreds of 
whitish to pinkish blossoms form in narrow 2-3 foot long clusters 
from February to April. Quite drought tolerant, cold resistant 
and attracts hummingbirds. 10“h x 1-2'w 





Patio or Container Plants 


Container gardening provides increased mobility, seasonal variety, and creative opportunities in the landscape. 
While container plants may require more frequent watering, these California natives are a few of the more 





efficient water users. 





California Fuschia” 


Epilobium canum 


Also referred to as Zauschneria californica , the abundant 
scarlet tubular flowers appear in the fall, looks best wnen 
trimmed after flowering or before new growth begins. Attractive 
to hummingbirds. 1-4’h x 4’+w 





Canyon Live-Forever' 


Dudleya cymosa 


This is an evergreen succulent with basal rosettes that bloom 
from spring through summer with red-orange flowers. 1‘h x 1‘w 








Douglas Iris’ 


Iris douglasiana 


Evergreen leaves up to 2’ long show off flowers on 
]-2' stems, ranging in color from purple to blue, and 
white to cream. Tolerates less than ideal garden 
conditions. 1h x 2’w 





Island Bush Snapdragon”* 


Galvezia speciosa 


Bright red tubular flowers bloom from spring to summer 
on this plant that tolerates more shade. Attractive to 
hummingbirds, 3‘h x 6‘w 
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Fire is a part of the natural cycle in Southern California’s Mediterranean climate. The keys to successful “Firewise 
Landscaping” are plant selection, plant placement, and maintenance. Use plants high in water content and 
low in available fuel. Reduce mass plantings by spacing trees and large shrubs apart to prevent “fuel ladders”. 
Maintain the landscape with proper trimming, removal of dead wood, and provide appropriate irrigation. The 
following are examples of what can be used to be fire safe and provide an attractive landscape (see section 
on Firewise Landscape and Fuel Modification Zones.) 








Sometimes referred to as Fpilobium canum, this small shrub can take 
lots of abuse and still bloom in the fall with brilliant red trumpet flowers 
that attract hummingbirds. Provides excellent erosion control for steep 
slopes. 1’h x 4'w 





This evergreen “mounding” groundcover can tolerate difficult 
situations. It is useful for slope stabilization and is extremely 
drought tolerant, 12-30"h x 4-10'w 





This deciduous shrub is native to Baja California. Once established, it 
does not require water and produces beautiful clusters of pinkish fluffy 
flowers in the spring. 3’h x 4-5'w 


This soectacular and extremely hardy perennial is native to Southern 
California. Large fragrant blossoms, up to 6” wide, resemble fried eggs. 
Root structure helps reduce erosion. Spreads by underground runners 
and prefers loose, gravelly soil. 5-8’h x 8'w 





Wildfire Area Garden Plants 


Every few years we are reminded of how Southern California neighborhoods and open spaces can burn 
during a wildfire. The following plants are included on the County of Los Angeles Fire Department's list for fuel 
modification guidelines (see section on Firewise Landscape and Fuel Modification Zones) and are approved 
for the area 20 feet beyond structures. They require little to moderate irrigation. From a fire defense angle, it is 
best if most plants in this area are low ground covers and shrubs. 

















Woolly Yarrow” 


Achillea tomentosa 


This is a groundcover with flat golden flowerheads atop a spreading 
flat mat of fernlike gray-green, hairy leaves. 6-10"h x 1’w 





Red-Hot Poker* 


Kniphofia uvaria 


A plant with a shrub-size clump of grass-like foliage that requires 
moderate water to bloom and good drainage in winter. Leaves 2’ long 
with dramatic red-orange to yellow blossoms. 3’h x 3-4'w 





Seaside Daisy’ 


Erigeron glaucus 


Native to California, this groundcover forms clumps of stout stems 
topped by lavender flowers. Some summer irrigation is best. 
Tolerant of hot inland conditions. 1’h x 3'w 





society Garlic” 


Tulbaghia violacea 


A popular perennial with bluish-green 1-2’ long leaves, this plant 
produces clusters of many lavender flowers mostly in spring and 
summer. Prefers well drained soils. Divide clumps to increase 
plantings. 1-2'h x 2'w 
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Native Wildflowers from Seed 


Commercial wildflower seed mixtures, available in various sizes of packets, provide wonderful surprises of color 


and a wild feel to areas of your landscape. Many reseed and die back after blooming. These are a few that 
are often included. 


California Poppy’ 


Eschschoizia californica 


A true perennial, this wildflower is offen grown as an annucl. 
Color varies from pale yellow to deep orange. Flowers 
spring to summer and reseeds easily. Blossoms close at 
night. Plant seeds in fall, broadcasting on well-drained soil. 
Little irrigation required. 8-24”h x 12"w 





Sky Lupine’ 


Lupinus nanus 


An annual that covers many local hillsides and fields, likes 
full sun and loam to clay soil. Pea-shaped spring-time 
flowers are a rich blue, tipped with white in dense spikes 
at the end of stems. Plant seeds in fall or winter. Self-seeds 
readily if there is litle competition. Good for barren banks. 
Little irrigation required. 8-24"h x 9-12"w 








Tidy Tips 


Layia platyglossa 


A showy yellow-white annual, this wildflower prefers clay to 
loam soil. Plant seeds in fall or early spring in areas of full sun. 
A rapid grower, blooms appear spring through early summer. 
Self-seeds and will naturalize on banks if grass is minimal. Very 

drought tolerant. 6“h x 12"w 





Globe Gilia” 


Gilia capitata 


Related to phlox, this annual has 1-2" clusters of spring blue flowers 
that look like pincushions, Used by many butterflies. Plant seed in fall or 
early spring in well-drained soil. Likes rocky areas with lots of sun. Little 
to moderate irrigation required. 8-30"h x 8"w 





Planting a variety of lavender provides blooms almost year round. The different foliage colors, growing habits, 
and fragrances make this group an outstanding waterwise addition to any local garden. Good drainage 

is important for success. They also like full sun and air space for circulation. In areas without summer rain, 
lavenders require some irrigation, more if grown in containers. Slow growing, lavenders reach full size in three 
years and benefit from annual pruning after the blooming season. For the best color and fragrance, wait until 
the flower buds have opened, and cut during the cool morning once any dew has dried. 


This is a stocky plant with dark grey-green, narrow leaved foliage. 
Ranging from purple to pink, the early spring blossoms are small with the 
top bracts resembling rabbit ears. 1%-2’h x 3-4'w 





This plant has green foliage with smooth upper leaves and toothed lower 
leaves that remain evergreen. Bright purple flower spikes add height to 
overall shape and appear from spring to mid-summer. 2’h x 2-3'w 





Narrow grey foliage with serrated edges give this variety its other name 
of “Toothed Lavender”. Purple flowers on short spikes are topped with 
bracts like rabbit ears and appear from late spring into summer and 
almost year-round in mild winter areas. 3-4'h x 4-5'w 





Sweetly fragrant, this is the variety used for perfume and sachets, and it’s 
also the hardiest. The silvery-grey-green foliage is semi-evergreen and most 
varieties form low growing mounds. Blooms range from white, pink, lavender 
blue to shades of purple and appear in late summer or fall. 2-4’h x 4'w 








Succulents store water in their leaves, stems or roots that help them survive periodic drought. While most are 
native to warmer parts of the world, not all tolerate summer heat. Succulents are useful as ground covers, 
erosion controllers, and as decorative additions to local landscapes. Those with sharp tipped leaves need to 
be carefully situated to avoid foot traffic. 


Flower stalks can reach 12’+ in height, covered with 
creamy white blossoms. Plant dies after blooming; new 
plants come from seeds or offsets, 2-3'h x 2-4'w 





Attractive circular greenish leaves form rosettes with bright 
springtime yellow flowers. Does very well in rock gardens or 
containers. 4"h x 1‘w 


Base rosette of thick, chalky, gray leaves forms spike of red 
flowers in spring. Prefers good drainage and does well in rocky 
areas, 12"h x 12-18"w 





This plant is native to Southern California deserts and similar to Yucca 
whipplei. Long grass-like leaves form a nice mound and spring flowers 
are creamy white. Very drought tolerant. 4-5'h x 3-5'w 





Cacti 


Including cacti in your landscape plan will add year-round interest and help conserve water. Pocket gardens 
of these water efficient stars are perfect for those hard to irrigate spots. The following species produce beautiful 
blossoms. 





Showy Stonecrop” 


Sedum spectabilis 


Perennial with showy foliage and late summer flowers of 
pink, red or white, Prefers sandy, poor soil that drains well and 
requires moderate irrigation. Grows in upright clump, best in 
groups to form tall ground cover or small hedge. 1-2'h x 1‘w 





Beavertail Cactus* 


Opuntia basilaris 


A favorite for home gardens due to smaller size and large showy 
bright pink flowers. Prefers sun, little to no water, and soils that drain 
well. 2-4’h x 3-4'w 





Mojave Mound/Claret Cup Cactus” 


Echinocereus triglochidiatus 


Popular in gardens because of its small size and long-lasting, 
generous orange-red blooms. Creates a dense clump that can 
spread to a 3’ circle. Little to no water required. 8"h x 18”"w 





Hen and Chickens” 


Sempervivum tectorum 


Clusters spread to form clumps up to 2’ wide. Red or reddish 
brown blossoms on erect stems. A variety of colored leafed plants 
are available. 2-5"h x 2-5"w 
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Even in our naturally arid area, ponds and water gardens can be designed to use California natives and will 
attract birds and other wildlife to your yard. These are some examples to use in a pond or nearby. 





This plant grows naturally along streams and forms mats on 
still water. Large yellow flowers bloom throughout the growing 
season. 1-3'h x 1-3'w 





Features include strong, erect blue-green foliage with delicate brown 
blossoms in the spring. Does best in boggy situations. 21%'h x 3'w 





A very tiny native floating fern with reddish green ruffled leaves, 
this grows densely on the surface of water and discourages 
mosquitoes from breeding. 1“h x 2“w 





Interestingly shaped scarlet and yellow flowers on tall stems 
above delicate foliage, prefers moist soils (not water logged 
or submerged). Reseeds readily. 2/%'h x 2'w 





Plants near a pool or pond should be almost litter-free, have smooth branches, foliage, and flowers, and not 
be favorites of stinging insects. Here’s a drought-tolerant selection that would enhance any landscape, with or 
without a water feature nearby. 


A native of Texas and New Mexico which produces tall stalks with 
rose red to bright red flowers from late spring through summer. 
Heat tolerant and excellent in a container. 3-4’h x 3-4'w 





This perennial tolerates rough places with a tendency to invade. 
Best if kept in contained area with little irrigation. Attractive white 
to pink blossoms in summer. 2’ x 3’w 





A bushy shrub with oval gray foliage and bright yellow flowers 
spring to summer. Prune to shape after bloom. 6-15'h x 12'w 





A popular ground cover with dense bright green leathery foliage 
and light pink flowers; foliage turns to red or purple in winter. Slow 
to spread. 1’N x 3'w 
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These hearty plants are drought-tolerant and withstand light to moderate foot traffic. Add variety to your 
landscape with their foliage textures and colors and save on lawn maintenance and irrigation costs. 


A ground cover with light gray foliage, yellow summer blooms and 
deeply rooted. Tolerates light foot traffic. Good for use between 
stepping stones. 2-3"h x 20"w 





This plant spreads by rhizomes to create dense mounds with 
tiny leaves. It can be mowed yearly and tolerates poor soil 
and wind. 2”-1'h x |'w 





A small member of the mint family, this plant has soft and fragrant 
foliage underfoot and dark green leaves with reddish flowers in 
summer. Likes well-drained soil. Can be cut back. 3h x 3'w 





Wooly gray foliage develops flat mats with pink flowers. Prefers 
infrequent sun to partial shade. 2-3"h x 3'w 





To create a Southern California meadow, consider using a variety of ground covers, shrubs, small trees, and 
grasses with attractive stones or stumps and a winding path. You will reduce your water use and maintenance 
costs and you'll see more butterflies and birds. 


Native to the California coast range foothills and Sierra 
Nevada, it it’s a mat-forming creeper, evergreen with narrow 
leaves and small lavender-blue flowers. Needs excellent 
drainage and gritty soil. 8-12"h x 3-4'w 





This is the classic native California bunch grass. Deep green 
leaves; purple seed heads age to a silvery color. 3'h x 2'w 





This erect plant has narrow gray-green leaves with tiny flat- 
topped white flower clusters. Spreads by underground runners. 
Cut back after blooms. 3°h x 1-2’w 





A small perennial with attractive blooms of 1” blue-white flowers that 
cover plant in spring; interesting texture. Cut back after blooming to 
keep compact. Easy to grow from seed. 1-2’h x 1-2'w 
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Fragrance is just one of the pleasant benefits of having a garden. Oils in the leaves, stems or petals are 
responsible for what we smell. Warm air and moisture enhance a plant's fragrance, but even with the hot, dry 
weather often experienced in local summer, a fragrant garden can still be a treat for the nose. Fragrant plants 
in containers or beneath a window will provide a sweet or spicy scent that can drift into the house. These four 
are some of the more unusual choices and are also suitable for the water-efficient landscape. 











This evergreen shrub has shiny dark leaves and pleasanily fragrant 
white flowers with golden-yellow stamens, 1.5-3" in size, from May to 
August. Resistant to oak root fungus, this plant does well in dry, shady 
conditions. Prune after flowering to restrain growth or shape. 6'h x S‘w 





Bearing beautiful white to purple pincushion flowers and evergreen 
slender leaves that have a strong mint-like fragrance, this plant is 
often visited by bees and butterflies. Does best in the shade, with 
fairly rich soil and garden watering. Should be cut back regularly to 
maintain shape, 2-3'h x 2-3'w 





This deciduous shrub prefers shade and an acidic soil. Blooms 
from May to June with very fragrant showy funnel-shaped flowers in 
clusters, with colors varying from white to pinkish white to carmine 
rose markings. 6-10'h x 4-8'w 





Satiny, white fragrant flowers, nearly 2” across, cover this 
deciduous shrub from June to July. Grows in an erect and 
arching style. Prefers moist soils, 8-10°h x 6-10'w 





Garden hedges, either clipped into trimmed living walls or left more informal, add interest to any landscape. 
These attractive waterwise shrubs will help define a boundary, create a screen, present a background for the 
rest of your garden, and save on water needs. 


Yellow flowers create an attractive display from May to June 
as flowers bloom all at once. Leathery leaves are dark green 
above, fuzzy beneath. This shrub needs good drainage, and 

hillside planting is the best with staking when young. Needs no 
dry-season watering. 10-20'h x 20-25'w 





This shrub benefits from trimming to keep its form. Thick, leathery 
leaves are a glossy green. Small clusters of white flowers bloom 
from June to July. Birds are attracted to the clusters of bright red 
berries from November to January. Drought tolerant, but looks 
better with periodic watering. 8-20'h x 20'w 





The mature foliage of this shrub is a deep, rich green that resembles 
holly leaves and contrasts with new leaves that are a light green. 
Creamy white flower spikes appear in March and bear colorful edible 
fruits that attract birds and wildlife. Does best in coarse, well-drained 
soils and requires no summer irrigation in normal rainfall years once it 
is established. 3-20'h x 10'w 





An excellent foliage plant, this shrub is dense with elliptical, wavy- 
edged leaves, dark green above, gray and woolly beneath. 
Clustered flower tassels bloom on both male and female plants 
from December to February. Both plants must be present to 
produce grapelike clusters of purple fruit from June to September. 
Does best with some summer watering. 20'h x 15'w 
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This group of native woody plants, with interesting red bark and urn-shaped flowers, is a gardener’s favorite. 
Making up a major portion of the chaparral hillsides, they are excellent choices for water-efficient landscapes. 
Many varieties are available ranging from groundcover to large shrubs and small trees. 





An excellent slope stabilizer, this shrub has large light pink blossoms in 
late winter to early spring and is accented by deep red twisted bark. 
Attractive berries follow. 8-12'h x 8-12'w 





Often treelike, with cinnamon brown bark and broad bright green 
leaves, this plant has white flowers in loose clusters. Prefers well- 
drained soil. 3-8'h x 5-8'w 





A natural for gardens with its dense, low mounds or mats that 
trail over rocks and walls. Slow growing, the young bark is 
reddish and flowers are light pink. 1’h x 2-3'w 





An interesting plant, this has crooked branching limbs, 
with smooth purplish-red bark and small green oval 
leaves. Generous clusters of white flowers are followed 
by white fruit that turns red. 6-20'h x 4-10'w 





Plants that produce colorful fruits and berries add variety to your landscape and often are attractive to wild 
birds. The selections below are also suitable for hedges if kept trimmed, border backgrounds, and are drought 
tolerant. 


This shrub benefits from trimming to keep its form. Thick, leathery 
leaves are a glossy green. Small clusters of white flowers bloom 
from June to July. Birds are attracted to the clusters of bright red 
berries from November to January. Drought tolerant, but looks 
better with periodic watering. 8-20'h x 20'w 





A native evergreen perennial that generally looks good all the time. 
Clusters of creamy yellow flowers appear in spring, followed by 
yellowish berries that attract birds. 2-5'h x 8-10’'w 





This plant can grow into a large deciduous tree. White clusters of 
flowers in the summer turn into purple berries. Attractive to many 
bird species. 8-25'h x 10'w 





A semi-deciduous shrub that produces bright yellow flowers 
winter through spring, followed by yellow, orange, and red 
currants. 4-8'h x 7'w 
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Waterwise plants that climb or can be trained to cover a wall or trellis are useful and attractive additions to any 
landscape. These selections are strong enough to climb and still be guided into position. With proper pruning 
and shaping, they will provide interesting color and texture backgrounds. 


Growing at a moderate rate, this tall shrub has deep green 
leaves 1-2" long that resemble holly. Creamy white flowers 
produce edible fruit attractive to wildlife. Grows in well- 
drained poor soils and once established requires no irrigation 
in anormal rain year. 3-20'h x 10'w 





This shrub has dark, leathery leaves with delicate pink flowers. 
Fairly tolerant to cold temperatures, watering once a month will 
improve its resistance to fire. 10'h x 15'w 





A climbing shrub, this plant is native throughout most of 
California and up the coast to Washington. Deciduous 
foliage, with large pink flowers, the edible fruit is bitter but 
attracts birds. Able to handle cold temperatures and is 
not favored by deer. 4’h x 1’w 





A deciduous vine, this plant produces clusters of small edible grapes. Able to 
Climb better with support; prefers regular irrigation (but not wet soil) and will seek 
out as much sun as possible. Small flowers are attractive to bees. 30'h x 1-2'w 





If you think native and drought-tolerant shrubs are dull and boring, check out these examples that put on a 
showy display of blooms. 


Yellow flowers create an attractive display from May to June 
as flowers bloom all at once. Leathery leaves are dark green 
above, fuzzy beneath. This shrub needs good drainage, and 
hillside planting is the best with staking when young. Needs no 
dry-season watering. 10-20'h x 20-25'w 





This deciduous shrub produces long drooping clusters of deep pink 
to red flowers in spring; blue-black fruit follows, 3-8'h x 3-8'w 





A semi-evergreen shrub with tall arching branches; blooms in mid- 
summer with dense small, fragrant spike-like clusters. Needs good 
drainage and pruning to keep shape. 4-7'h x 3-5'w 





This California native shrub displays dark green foliage 
highlighted by 3” single-petaled fragrant white flowers with 
golden stamens. 6‘h x 5'w 
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The climate in our area is perfect for growing Mediterranean herbs. Perennial heros can add color, fragrance 
and culinary options (using edible varieties such as these) to your garden. The following require little irrigation 
once established. 


A tough evergreen shrub with short, narrow green leaves on 
woody stems with delicate blue flowers. Requires good drainage; 
pruning encourages new growth. 4’h x 4'w 





An attractive plant with small, gray-green pungent leaves and 
white-lilac flowers in late spring. Useful as a border edging or in 
a container with good drainage. 1’h x 1’w 





A shrubby plant with slightly fuzzy gray-green leaves and tiny 
clusters of small flowers. Needs good drainage. 2-3'h x 1‘w 





This shrubby plant with wrinkled oval leaves displays clusters 
of bluish flowers on spikes in the spring. Less than excellent 
drainage may cause root rot. 1-3'h x 1-2’w 





Winter is Planting Time 


The cool wet months of winter are ideal for planting native species. Root systems can be established before 
the stress of summer begins. Gardeners can generally begin to reduce the amount of irrigation to new 
plantings by the first spring. Try these colorful species to enjoy an attractive natural landscape. 


Sticky Monkeyflower” 


Mimulus aurantiacus 


This high-to-medium drought-tolerant perennial has showy spring 
apricot-colored blossoms that attract hummingbirds. Light 
summer watering will extend its blooming period. 1-4'h x 3’w 





Bush Sunflower’ 


Encelia californica 


A small deciduous shrub with loose clusters of yellow daisy-like 
flowers. Light summer water will extend blooming. Cut back 
every two years to maintain shape. 3’h x 5'w 





Chaparral Currant’ 


Ribes malvaceum 


This medium-sized deciduous shrub has cascading clusters of 
fragrant pink flowers in the fall, winter, and early spring. Does 
best in the shade, requires very little maintenance, and light 
irrigation to prevent dormancy in the summer. 5-8'h x 5'w 





Creeping Mahonia' 


Mahonia repens 


An ideal groundcover for partial sun to full shade areas with 
colorful winter foliage. Does well under oak trees, requiring 
little to no irrigation once established. Yellow spring flowers 
are followed by berries that attract birds. 1’h x 3+‘w 
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Interesting B 


lossoms 


Here's an array of waterwise plants with interesting blossoms. One or more of the following might catch your 





eye and brighten your garden. Whether featuring feathery 


fairy-duster tassels, orchid-like brilliance, or unusual 


structure, these four species are all rated as high to medium drought tolerant. 





Apache Plume” 


Fallugia paradoxa 


A semi-evergreen shrub with flowers resembling single white roses 
that are followed by large, feathery seedheads that change from 
geen to red. Requires well-drained soil. 4-6'h x 5'w 





Matiliia Poppy’ 


Romneya coulteri 


An extremely hardy perennial that’s slow to start. Once 
established, produces amazing “fried egg” blossoms. Spreads 
by underground runners. 3-5‘h x 8+'w 








Desert Willow” 


Chilopsis linearis 


This deciduous tree or shrub develops shaggy bark and 
a twisting trunk with age. Spring brings fragrant trumpet- 
shaped blossoms in a variety of colors, that attract 
hummingbirds. Drops seed pods in the winter. Trim to 
keep shapely, 15-30'h x 10-20'w 





Western Spice Bush’ 


Calycanthus occidentalis 


This deciduous shrub has green leaves that turn yellow in the 
fall. Blossoms resemble brownish-ted water lilies. Both foliage 
and flowers are fragrant. 4-12'h x 4-12'w 


Freezing winter temperatures may leave their mark on your landscape with dead shrubs and brown patches. 
As you replant, consider using one of these hardy natives that are less prone to cold weather damage. They 
are also water efficient and will helo reduce yout irrigation costs. 


This evergreen shrub has attractive deep red twisted bark. 
Abundant light pink flowers bloom during winter and spring. 
Hardy to 10 -15°F. 8-12'h x 8-12'w 





A small evergreen shrub with summer and fall blooms of pinkish 
flower clusters that turn rusty red. Attractive to butterflies and 
hardy to around 15°F, 3-5'h x 6'w 





Extremely drought tolerant, this evergreen shrub is a good 
erosion controller. White flowers bloom in the spring and 
produce attractive seed plume. 6-20'h x 12'w 





Evergreen shrub; fragrant dark green leaves; light pink to 
purplish flowers in winter and spring; suitable for under oaks; 
hardy to 15 — 20°F, 3-4'h x 6'w 





Native Buckwheats 


These natives are related to the true buckwheat of Asia grown as food crop. As a group they range from shrubs, 








fo mounding and matting sulbshrubs. With a long bloom span from summer through fall, they are a welcome 
addition to the “California-friendly” landscape. 


Ashyleaf Buckwheat* 


Eriogonum cinereum 


This can be a nice shrub when kept trimmed. Silver gray 
foliage is covered with white flowers in the summer. Best 
planted in groups, this will tolerate salt spray and is good 
for erosion control. 4-6'h x 4-6'w 





California Buckwheat” 


Eriogonum fasciculatum 


This native is an important honey plant, attractive to butterflies, and 
will help stabilize slopes. Forms hemispheres of growth, topped 
with pinkish-white blossoms in the summer that turn to rusty red in 
the fall. 3-5‘h x 6'w 





Sulphur Buckwheat’ 


Eriogonum umbellatum 


This plant is very drought tolerant and grows well on dry 
slopes with good drainage. Bright yellow flowers form in 
the spring above low, broad mounds of 1” green foliage. 
Flowers age to rust. 12“h x 3'w 





Cliff or Coast Buckwheat” 


Eriogonum parvifolium 


This is a low growing, spreading variety that cascades. White to 
pinkish flowers appear in late spring to summer above reddish 
green leaves. An important butterfly plant. 1-2’h x 4-6'w 





A turf lawn requires up to 60” of water a year. That's five feet! Save water by converting part of your lawn to 
“California-friendly” plants. When you reduce the amount of lawn, you'll reduce yout irrigation needs, provide 
habitat for native birds and insects, conserve water and save money. 


Plants range from ground covers to shrubs and require little 
to moderate water. Attractive arching branches, fall color; 
red or orange berries in winter add appeal. Thrives with little 
to no maintenance and does well on dry slopes and in poor 
soil. 4°-15'h x 10"-18'w 





This perennial has bright yellow flowers above gray- 
green foliage spring through fall. Extend blooming 
with periodic moisture. Attracts butterflies. Requires 

good drainage. 1-2'nx 1-1¥%'w 





Native to Pacific coast beaches and bluffs, this perennial 
plant can be mowed or cut back in early spring to force 
new growth. Shiny green foliage turns red in the fall; white 
blossoms in spring with occasional fruit, 4-8"h x 1‘w 





A perennial with large leaves and clusters of tiny purplish 
flowers that is good for cutting and can be dried. 
Prefers temperatures above 25°F and tolerates heat; 
needs good drainage. 3'h x 2'w 





Coyote Mints 


These colorful and interesting plants are members of the mint family. They require well drained soil, have short 
underground rhizomes, develop clumps or small thickets of shoots, and range from ground cover size to 2" tall. 
Their predominant feature is their powerful aroma, a blend of sweet and minty to more pungent. Plants can 
often be purchased at native plant sales, botanic gardens, and specialized nurseries. 














Yellow Mountainbalm' 


Monardella nana 


A low-lying, often matting plant, the stems are greenish white. 
Flowers are spidery white to light pink, about 1” long, and bloom 
from April to July, 6"h 








Coyote Mint’ 


Monardella villosa 


A plant with light purple 1” flowers from June to August. 
Foliage is furry gray-green and butterflies are attracted to 
the plant. Likes sun to partial shade. 1-2’h x 1’w 





Serpentine Monardella” 


Monardella purpurea 


Blunt-tioped leaves are up to 1” long and dark 
green. Flowers are reddish purple and bloom from 
mid-summer to early fall. 4” -— 12h 





Western Pennyroyal’ 


Monardella odoratissima 


Beautiful purple flowers attract butterflies and bees; very minty 
fragrance. Cut back regularly to maintain shape. 2-3'h x 2-3'w 
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Plan ahead for a spring show of beauty by planting lupines. Attractive to butterflies, lupines come in many 
varieties, some growing as carpets of annuals and others as garden perennials or shrubs. Trimming will keep 
plants sturdy and compact. The foliage and blossom colors will delight any gardener. 


ye a 





One of the most variable lupines, often a shrub; narrow leaflets covered 
with silky hairs; purole-blue to reddish violet flowers on tall stems, offen 
with sweet fragrance. 6-4'h x 4'w 


Shrubby with yellow flowers (blue flower 
types available), and lemony fragrance; 
grows erect, stem stout and gnarled; leaflets 
generally deep to pale green above and 
light green to gray beneath. 5’h x 4'w 





Easy to grow from seed sown in the fall or winter, this annual bears blue 
flowers marked with white. Self sows if there is litle competition; good 
for bare slopes and banks. 8-24"h x 9-12"w 





Perennial with large broad grey leaves and showy medium 
blue-purple flowers. 4’h x 4'w 
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Summer Color 


Have you shied away from drought tolerant native plants in the belief they become less attractive in the 
warmer months? Here are a few suggestions that will bring sprays of color to your landscaping, save on 
irrigation costs and attract wildlife. That’s a three-for-one bonus! 





Mexican Whorled Milkweed’ 


Asclepias fascicularis 


Spreading semi-deciduous perennial, commonly found in dry 
grassy meadows, with linear foliage. Flowers are greenish white 
or purple, blooming from June to September. Interesting seed 
pods open and spill out hundreds of fine white hairs. Provides an 
important food source plant for Monarch butterflies. Prefers sun to 
partial sun exposure. 3’h x 3'w 





St. Catherine’s Lace’ 


Eriogonum giganteum 


Native to San Clemente and Santa Catalina Islands, displays 
freely branching stems, with silver fo grayish-white, broadly oval 
leaves, with magnificent white blooms throughout the summer. 
Blossoms are actually tiny, but grow in a cluster on long stems. 
Attractive to butterflies and in dry arrangements. Prefers sun 
exposure and well-drained, loose, gravelly soil. Useful to cover 
dry banks, among rocks. 6’h x 6'w 





Heanr-leaf Penstemon' 


Keckiella cordifolia 


Deciduous perennial vining shrub, with spiked clusters of orange red 
tubular flowers on arching branches. Blooms from March to August. 

An important hummingbird plant, commonly found in canyons and 
hillsides, it prefers sun to partial sun exposure. Will remain evergreen with 
summer itrigation. 5‘h x 8'w 





Woolly Blue Curls’ 


Trichostoma lanatum 


Many branched, tidy plant with linear leaves, pungently aromatic 
when bruised. Blossoms are striking purple spikes, attractive to 
hummingbirds, showing from March to August, and longer if old 
flower stems are cut back. Flowers have a wooly appearance, with 
blue, purple, or whitish hairs. Requires excellent drainage and sunny 
hillside exposures. Does not like summer irrigation. 4’h x 4'w 





Weeas: Plants Out of Place 


Invasive plants out-compete native species for resources. They change the landscape, the protections 
it provides, and can be a nuisance, or worse. Be watchful that these invasives don't begin to inhabit your 
landscape. (For other California invasive plants, go to www.cal-ipc.org) 





Yellow Star Thistle * 


Centaurea solstitialis 


This relatively new arrival in the area is found in dry fields, 
along roads and trails, and other disturbed areas, An annual, 
with bright yellow disk flowers, that blooms May to October. 
Spikes Va-/" long grow below the flowers and are painful 
when encountered. Horses that feed on this plant develop an 
incurable and fatal brain disease. 1-2'h x 6"w 





Tocalote - Maltese Star Thistle’ 


Centaurea melitensis 


A smaller cousin to Yellow Star Thistle, this common annual is found 
in dry fields, disturbed areas, and along trails and roads. Disk flowers 
(some are yellow), bloom May to June. Branched spines, up to 3/8” 
long, are purple or brown tinged. 1-2'h x 6"w 





Black Mustard ' 


Brassica nigra 


An extremely common annual found growing in 
meadows, disturbed areas, and along trails and roads. 
Bright yellow petals grow on top of erect branching 
stems, blooming February to July. 2-8’h 





Tree-of-Heaven ' 


Ailanthus alitssima 


A native of China, this deciduous tree grows rapidly, self-seeding and 
producing new plants with suckers. Leaves grow from 1-3’ long. Does 
very well under adverse conditions. 50’h x 50'‘w 
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Common - Scientific Names 
(NN = Non-California Native) 





Alum Root Hybrids 


Heuchera maxima 


Evergreen Currant 


Ribes viburnifolium 





Alum Root/Coral Bells 


Heuchera (sanguina) 


Fairy Duster (NN) 


Calliandra eriophylla 





Apache Plume (NN) 


Fallugia paradoxa 


Firecracker Penstemon 


Penstemon eatonii 





Ashyleaf Buckwheat 


Eriogonum cinereum 


Fremont's Cottonwood 


Populus fremontii 





Beach Suncups 


Camissonia cheiranthefolia 


French Lavender (NN) 


Lavandula dentate 





Bearberry 


Arctostaphylos uva-ursi 


Giant Wild Rye 


Elymus condensatus 





Beavertail Cactus 


Opuntia basilaris 


Globe Gilia 


Gilia capitata 





Bigberry Manzanita 


Arctostaphylos glauca 


Golden Currant 


Ribes aureum 





Bigleaf Lupine 


Lupinus latifolius 


Golden Yarrow 


Eriophyllum confertiflorum 





Black Sage (creeping) 


Salvia mellifera ‘Tera Seca’ 


Greek Oregano (NN) 


Origanum vulgare hirtum 





Blue-eyed Grass 


Sisyrinchium bellum 


Harvest Brodiaea 


Brodiaea elegans 





Bush Anemone 


Carpenteria californica 


Heart-leaf Penstemon 


Keckiella cordifolia 





Bush Sunflower 


Butterfly Bush (NN) 


Encelia californica 


Buddleja davidii 


Hen and Chickens 


Sempervivum tectorum 





Hollyleaf Cherry 


Prunus ilicifolia 





California Bay Laurel 


Umbellularia californica 


Hummingbird Sage 


Salvia spathacea 





California Buckwheat 


Eriogonum fasciculatum 


Interior Live Oak 


Quercus wislizenii 





California Evening-Primose 


Oenothera californica 


Island Bush Poppy 


Dendromecon harfordii 





California Flannelbush 


Fremontodendron californicum 


Island Bush Snapdragon 


Galvezia speciosa 





California Fuchsia 


Zauschneria californica 


Island Manzanita 


Archtostaphylos insularis 





California Honeysuckle 


Lonicera hispidula 


Lemonade Berry 


Rhus integrifolia 





California Poppy 


Eschscholzia californica 


Leopard Lily 


Lilium pardalimum 





California Redbud 


Cercis occidentalis 


atilija Poppy 


Romneya coulteri 





California Sycamore 


Platanus racemosa 


lesa Bushmallow 


Malacothamnus fasciculatus 








California Wild Grape 


Vitis californica 


lexican Bush Sage (NN) 


Salvia leucantha 





Canyon Live-Forever 


Dudleya cymosa 


lexican Elderberry 


Sambucus mexicana 





Chalk Dudleya 


Dudleya pulverulenta 


lexican Whorled Milkweed 


Asclepias fascicularis 





Chaparral Currant 


Ribes malvaceum 


Mock Orange 


Philadelphus lewisii 





Chaparral Honeysuckle 


Lonicera subspicata johnstonii 


lojave Mound / Claret Cup Cactus 


Enchinocerens triglochidiatus 





Cleveland Sage 


Salvia clevelandii 


Mosquito Fern (NN) 


Azolla filiculoides 





Cleveland’s Beardtongue 





Penstemon clevelandii 





lountain Mahogany 


Cercocarpus betuloides 





Cliff / Coast Buckwheat 


Erlogonum parvifolium 


Oneleaf Onion 


Allium unifolium 





Coast Live Oak 


Quercus agrifolia 


Oregon Grape (NN) 


Berberis aquilifolium 





Coast Silktassel 


Garrya elliptica 


Our Lord’s Candle 


Yucca whipplei 





Common Manzanita 


Archtostaphylos manzanita 


Pacific Sedum Stonecrop 


Sedum spathulefolium 





Common Monkeyflower 


Mimulus guttatus 


Pacific Wax Myrtle 


Myrica californica 





Common Sage (NN) 


Salvia officinalis 


Palmer's Penstemon 


Penstemon palmeri 





Common Yarrow 


Achillea millefolium 





Cotoneaster (NN) 


Cotoneaster sop 


Panamint Beard Penstemon 


Parry’s Nolina 


Penstemon floridus 


Nolina parryi 





Coyote Bush 


Bacchatis pilularis 





Coyote Mint 


Monardella villosa 


Pink-flowering Currant 


Purple Needle Grass 


Ribes sanguineum var. glutinosum 


Nassella pulchra 





Creeping Mahonia 


Mahonia repens 





Creeping Sage 


Salvia sonomensis 


Purple Sage 


Red Buckwheat 


Salvia leucophylla 


Eriogonum grande rubescens 





Creeping Wire Vine 


Muehlenbeckia nana (axillaris) 





Deergrass (Dwarf Mullee) 


Muhlenbergia rigens 


Red Creeping Thyme (NN) 


Red-flowering Currant 


Thymus serpyllum 


Ribes sanguineum 





Desert Beauty/Indigo Bush (NN) 


Dalea spp (greggi) 





Desert Marigold 


Baileya multiradiata 


Red-Hot Poker (NN) 


Red Yucca 


Kniphofia uvaria 


Hesperaloe parviflora 





Desert Willow 


Chilopsis linearis 





Desert/Apricot Mallow 


Sphaeralcea ambigua 


Rockrose (NN) 





Rosemary (NN) 


Cistus spp 


Rosmarinus officinalis 





Douglas Iris 


Iris douglasiana 


Santa Barbara Ceanothus 


Ceanothus impressus (cultivars) 





Dymondia Silver Carpet (NN) 


Dymondia margareta 


Scarlet Bugler 


Penstemon centranthifolius 





English Lavender (NN) 


Lavandula angustifolia 


Scarlet/Western Columbine 


Aquilegia formosa 








English Thyme (NN) 





Thymus vulgaris 





Scarlet Larkspur 


Delphinium cardinale 








Scrub Oak 





Quercus beberidifolia 








Common - Scientific Names 
(NN = Non-California Native) continued 


Scientific - Common Names 
(NN = Non-California Native) 





Sea Lavender / Statice (NN) 


Limonium perezii 





Achillea millefolium Common Yarrow 





Seaside Daisy / Beach Aster 


Erigeron glaucus 





Achillea tomentosa (NN) Woolly Yarrow 





Serpentine Monardella 


jonardella purpurea 





Allium unifolium Oneleaf Onion 





Sheep Fescue (Blue) (NN) 


Festuca ovina (glauca) 





Aquilegia formosa Scarlet/Western Columbine 





Showy Stonecrop 


Sedum spectabilis 





Arctostaphylos glauca Bigberry Manzanita 





Showy Penstemon 


Penstemon spectabilis 





Arctostaphylos insularis Island Manzanita 





Silver Bush Lupine 


Lupinus albifrons 





Arctostaphylos manzanita Common Manzanita 





Sky Lupine 


Lupinus nanus 





Arctostaphylos uva-ursi Bearberry 





Society Garlic (NN) 


Tulbaghia violacea 





Asclepias fascicularis Mexican Whorled Milkweed 





Spanish Lavener (NN) 


Lavandula stoechas 





Azolla filiculoides (NN) Mosquito Fern 





Spreading Rush 


Juncas patens 





Bacchantis pilularis Coyote Bush 





Spring Cinquefoil (NN) 


Potentilla tabernaemontanii 





Baileya multiradiata Desert Marigold 





St. Catherine’s Lace 


Eriogonum giganteum 





Berberis aquilifolium (NN) Oregon Grape 























Sticky Monkeyflower imulus Qurantiacus Brodiaea elegans Harvest Brodiaea 
Sulphur Buckwheat Eriogonum umbellatum Buddleja davidii (NN) Butterfly Bush 
Sweet Lavender (NN) Lavandula heterophylla Calliandra eriophylla (NN) Fairy Duster 




















Tidy Tips Layia platyglossa Calochortus venustus White Mariposa Lily 
Toyon Heteromeles arbutiflia Calycanthus occidentalis Western Spice Bush 
Tree Poppy Dendromecon rigida Camissonia cheiranthefolia Beach Suncups 





Twinberry Honeysuckle 





Lonicera involucrata 





Carpenteria californica Bush Anemone 





Valley Oak 


Quercus lobata 





Ceanothus impressus (Cultivars) Santa Barbara Ceanothus 





Western Azalea 


Rhododendron occidentale 





Cercis occidentalis California Redbud 





























Western Blue Flax Linum lewisii Cercocarpus betuloides Mountain Mahogany 
Western Pennyroyal lonardella odoratissima Chilopsis linearis Desert Willow 
Western Spice Bush Calycanthus occidentalis Cistus spp (NN) Rockrose 

White Mariposa Lily Calochortus venustus Cotoneaster spp (NN) Cotoneaster 





Wild/Sand Strawberry 


Fragaria chiloensis 





Dalea spp (greggi) (NN) Desert Beauty/Indigo Bush 





Woolly Bluecurls 


Trichostoma lanatum 





Delphinium cardinale Scarlet Larkspur 





Woolly Thyme (NN) 


Thymus lanuginosus 





Dendromecon harfordii Island Bush Poppy 





Woolly Yarrow (NN) 


Achillea tomentosa 





Dendromecon rigida Tree Poppy 





Yellow Bush Lupine 


Lupinus arboreus 





Dudleya cymosa Canyon Live-Forever 








Yellow Mountainbalm 





Monardella nana 








Dudleya pulverulenta Chalk Dudleya 





Firecracker Penstemon"! 








Dymondia margareta (NN) Dymondia Silver Carpet 





Echinocereus triglochidiatus Mojave Mound / Claret Cup Cactus 





Elymus condensatus Giant Wild Rye 





Encelia californica Bush Sunflower 





Erigeron glaucus Seaside Daisy / Beach Aster 


Eriogonum cinereum Ashyleaf Buckwheat 





Eriogonum fasciculatum California Buckwheat 


Eriogonum grande rubescens Red Buckwheat 





St. Catherine's Lace 


Cliff / Coast Buckwheat 


Eriogonum giganteum 


Eriogonum parvifolium 





Eriogonum umbellatum Sulphur Buckwheat 


Eriophyllum confertiflorum Golden Yarrow 





Eschscholzia californica California Poppy 


Fallugia paradoxa (NN) Apache Plume 








Festuca ovina (glauca) (NN) Sheep Fescue (Blue) 





continued on page 52 
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Scientific - Common Names 
(NN = Non-California Native) continued 





Fragaria chiloensis 


Wild/Sand Strawberry 





Populus fremontii 


Fremont’s Cottonwood 





Fremontodendron californicum 


California Flanneloush 





Potentilla tabernaemontanii (NN) 


Spring Cinquefoil 





Galvezia speciosa 


Island Bush Snapdragon 





Prunus ilicifolia 


Hollyleaf Cherry 





Garrya elliptica 


Coast Silktassel 





Quercus agtifolia 


Coast Live Oak 




















Gilia capitata Globe Gilia Quercus beberidifolia Scrub Oak 
Hesperaloe parviflora Red Yucca Quercus lobata Valley Oak 
Heteromeles arbutiflia Toyon Quercus wislizenii Interior Live Oak 





Heuchera maxima 


Alum Root Hybrids 





Rhododendron occidentale 


Western Azalea 





Heuchera (sanguina) 


Alum Root/Coral Bells 





Rhus integrifolia 


Lemonade Berry 





tis douglasiana 


Douglas Iris 





Ribes aureum 


Golden Currant 





Juncas patens 


Spreading Rush 





Ribes malvaceum 


Chaparral Currant 





eckiella cordifolia 


Heart-leaf Penstemon 





Ribes sanguineum 


Red-flowering Currant 





Kniphofia uvaria (NN) 


Red-Hot Poker 








Lavandula angustifolia (NN) 


English Lavender 


Ribes sanguineum var. glutinosum 


Pink-flowering Currant 








Lavandula dentate (NN) 


French Lavender 


Ribes vibburnifolium 


Evergreen Currant 








Lavandula heterophylla (NN) 


Sweet Lavender 


Romneya coulteri 


atilija Poppy 








Lavandula stoechas (NN) 


Spanish Lavener 





Rosmarinus officinalis (NN) 


Rosemary 








Layia platyglossa 


Tidy Tips 


Salvia clevelandii 


Cleveland Sage 








Lilium pardalimum 


Leopard Lily 


Salvia leucantha (NN) 


lexican Bush Sage 








Limonium perezii (NN) 


Sea Lavender / Statice 


Salvia leucophylla 





Purple Sage 








Linum lewisii 


Western Blue Flax 


Salvia mellifera ‘Tera Seca’ 


Black Sage (creeping) 








Lonicera hispidula 


California Honeysuckle 


Salvia officinalis (NN) 


Common Sage 








Lonicera involucrata 


Twinberry Honeysuckle 


Salvia sonomensis 


Creeping Sage 








Lonicera subspicata johnstonii 


Chaparral Honeysuckle 





Salvia spathacea 


Hummingbird Sage 








Lupinus albifrons 


Silver Bush Lupine 


Sambucus mexicana 


lexican Elderberry 








Lupinus arboreus 


Yellow Bush Lupin 


Sedum spathulefolium 


Pacific Sedum Stonecrop 








Lupinus latifolius 


Bigleaf Lupine 


Sedum spectabilis 


Showy Stonecrop 








Lupinus nanus 


Sky Lupine 


Sempervivum tectorum 


Hen and Chickens 








|ahonia repens 


Creeping Mahonia 


Sisyrinchium bellum 


Blue-eyed Grass 








alacothamnus fasciculatus 


Mesa Bushmallow 


Sphaeralcea ambigua 


Desert/Apricot Mallow 











imulus Qurantiacus 


Sticky Monkeyflower 


Thymus lanuginosus (NN) 


Woolly Thyme 








imulus guttatus 


Common Monkeyflower 


Thymus serpyllum (NN) 





Red Creeping Thyme 








onardella nana 


Yellow Mountainbalm 


Thymus vulgaris (NN) 


English Thyme 








jonardella odoratissima 


Western Pennyroyal 


Trichostoma lanatum 


Woolly Bluecurls 








onardella purpurea 


Serpentine Monardella 


Tulbaghia violacea (NN) 


Society Garlic 








onardella villosa 


Coyote Mint 


Umbellularia californica 


California Bay Laurel 








iuehlenbeckia nana (axillaris) (NN) 


Creeping Wire Vine 


Vitis californica 


California Wild Grape 








uhlenbergia rigens 


Deergrass (Dwarf Mullee) 


Yucca whipplei 


Our Lord’s Candle 











rica californica 


Pacific Wax Myrtle 


Zauschneria californica 





California Fuchsia 








Nassella pulchra 


Purple Needle Grass 





Nolina parryi 


Parry’s Nolina 





Oenothera californica 


California Evening-Primose 





Opuntia basilaris 


Origanum vulgare hirtum (NN) 


Beavertail Cactus 


Greek Oregano 





Penstemon centranthifolius 


Penstemon clevelandii 


Scarlet Bugler 


Cleveland's Beardtongue 





Penstemon eatonii 


Penstemon floridus 


Firecracker Penstemon 


Panamint Beard Penstemon 





Penstemon palmeri 


Penstemon spectabilis 


Palmer's Penstemon 


Showy Penstemon 








Philadelphus lewisii 





Platanus racemosa 





Mock Orange 


California Sycamore 











Seaside Daisy! 





NOTE: The plants listed here may or may not be included in this booklet. Please check other refer- 


Suitability Lists 


ence guides for more descriptions if not represented. 





Alum Root 


Erosion Control — These plants have strong root 
systems. However, many should not be planted near 
structures as they produce large fuel supplies for fires. 


Heuchera sp. 





Bigberry Manzanita 


Arctostaphylos glauca 





Big-pod Ceanothus 


Ceanothus megacarpus 











Black Sage Salvia mellifera 
Blue-eyed Grass Sisyrinchium bellum 
Buckwheat Eriogonum sp. 





California Bay 
California Brome 


Umbellularia californica 
Bromus carinatus 





California Fuchsia 


Zauschneria californica 





California Live Oak 


Quercus agrifolia 





California Sagebrush 


Artemisia californica 





California Wild Strawberry 


Fragaria californica 





California Walnut 


Juglans californica 





























; Adenostema 
Chamise i 
fasciculatum 
Coyote Brush Baccharis pilularis 
Creeping Sage Salvia sonomensis 
Deergrass Muhlenbergia rigens 
Eastwood Manzanita nS Os 
glandulosa 
Elderberry Sambuscus mexicana 
Evergreen Currant Ribes viburnifolium 
Flannelbush Fremontodenaron sp. 
Fremont Cottonwood Populus fremoniii 
Giant Wild Rye Elymus condersatus 





Golden Yarrow 


Eriophyllum lanatum 





Greenbark Ceanothus 


Ceanothus spinosus 





Holly-leaf Cherry 


Prunus ilicifolia 





Hollyleaf Redberry 


Rhamnus ilicifolia 








Honeysuckle Lonicera sp. 
Laurel Sumac Malosma laurina 
Lemonadeberry Rhus integrifolia 
esa Bush Mallow MAISCON aerate 
fasciculatus 








jountain Mahogany 


Cercocarpus betuloides 
































Our Lord’s Candle Yucca whipplei 

Prickly Phlox os. Seley deal 
californica 

Purple Needlegrass Nassella pulchra 

Purple Sage Salvia leucophylla 

Rockrose Cistus sp. 

Stonecrop Sedum sp. 

Sugarbush Rhus ovata 

Toyon Heteromeles arbutifolia 

Tree Mallow Lavatera assurgentiflora 

Valley Oak Quercus lobata 

Western Redbud Cercis occidentalis 

White Sage Salvia apiana 





Yellow-eyed Grass 











Sisyrinchium 
californicum 











Deer Resistant — Deer do not seem to like plants with 
sticky, rough or fuzzy textures, spiny stems or fragrant 











leaves. 
Agave Agave sp. 
Arizona Ash Fraxinus velutina 
Big-Leaf Maple Acer macrophyllum 





Blue-eyed Grass 


Sisyrinchium bellum 





Bush Anenome 


Carpenteria californica 





California Bay 


Umbellularia californica 





California Live Oak 


Quercus agrifolia 





California Poppy 


Eschschoizia californica 





California Sycamore 


Plantanus racemosa 





California Wild Strawberry 


Fragaria californica 




















Catclaw Acacia gregii 

Coyote Brush Baccharis pilularis 
Dusty Miller Senecio cineraria 
Elderberry sSambuscus mexicana 
False Indigo Baptisia sp. 

Flannel Bush Fremontodenaron sp. 





Golden Currant 


Ribes aureum 




































































tis Iris sp. 
Lavender Lavenaula sp. 
Lobelia Lobelia ssp. 
atilijia Poppy Romneya coulteri 
exican Marigold Tagetes lemonii 
ikkweed Asclepias sp. 
Nolina Nolina sp. 
Salvia Salvia sp. 
Sea Pink Armeria sp. 
Seaside Daisy Erigeron glaucus 
Sheep Fescue Festuca trachyphylla 
: Calycanthus 
ideal occidentalis 
Sugarbush Rhus ovata 
Valley Oak Quercus lobata 
Western Redbud Cercis occidentalis 
Wild Lilac Ceanothus sp. 
Yarrow Achillea sp. 
Yerba Buena Satureja Aougiasii 
Yucca YuCCa Sp. 



























































Desert Natives — These require well-drained soils and 
very little irrigation. 
Bladderpod lsomeris arborea 
Blue Grama Boutelona gracilis 
Brittlebush Encelia farinose 
Catclaw Acacia gregii 
Desert Agave Agave Qeserti 
Desert Mallow Sehaeralcea ambigua 
Desert Marigold Baileya multiradiata 
Desert Willow Chilopsis linearis 
Live-Forever Duadleya sp. 
Mexican Palo Verde Parkensonia aculeate 
Palo Verde Cercidium floridum 
Stonecrop Sedum sp. 
Yucca YuCCa Sp. 
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regular irrigation. 


Water Tolerant — These plants will look nicer with 








Water Gardens — These plants can be used in 
and around ponds or in areas that receive regular 















































irrigation. 

California Wild Rose Rosa californica 

Columbine Aquilegia formosa 

Hooker's Evening Primrose Oenothera hookeri 

Lobelia Lobelia ssp. 

Oregano of the Highway Monarda menthaefolia 

Reed JUNCUS sp. 

Scarlet Monkeyflower Mimulus cardinalis 

Tufted Hairgrass Des corp ee 
caespitosa 

















Tule Mint Mentha arvensis 
White Hedge-Nettle Stachys albens 
Willow Salix sp. 








Yellow-Stream Monkeyflower 


Mimulus guttatus 

















California Hibiscus Hibiscus californica 

Canyon Sunflower ue egos 
carpespiodes 

Cottonwood Populus sp. 

Deergrass Muhlenbergia reigens 

Giant Wild Rye Elymus Condensatus 

Gumplant Grindelia stricta 

Melic Grass Melica imperfecta 

Mock Orange Philadelphus lewisii 

Mugwort Artemisia douglasiana 

Oregon Ash Fraxinus latifolius 

i Calycanthus 

spice pis occidentalis 

Twinberry Lonicera involucrate 

White Alder Alnus rhombifolia 

Yellow-eyed Grass Su ern 
californicum 


Yerba Buena 


Satureja doug/asii 





Yerba mansa 


Anemopsis californica 














Yarrow 





Achillea sp. 











Fragrant — Many native plants exude strong 
fragrances, some mild and pleasant, others pungent. 





Bladderpod 


Isomeris arborea 





Broad-leaf Lupine 


Lupinus latifolius parishii 


Fire Resistant — These plants are fire resistant due 
to physiological characteristics (FR), due to growth 
habits, or are succulents (8) which are considered fire 








Bush Anenome 


Carpenteria californica 








California Bay Laurel 


Umbellularia californica 











retardant. 
Agave (S) Agave sp. 
Alum Root Heuchera sp. 
Camissonia 


Beach Suncups 


cheiranthifolia 








Bladderpod (FR) 


Isomeris arborea 








Blue Flax 


Linum lewisii 








Blue-eyed Grass 


Sisyrinchium bellum 








California Fuchsia 


Zauschneria californica 





Carmel Creeper 


Ceanothus griseus 
horizontalis 





Coast Buckwheat 


Eriogonum parvifolium 








Columbine 


Aquilegia formosa 








Conejo Buckwheat 


Eriogonum crocatum 








Coyote Brush (FR) 


Baccharis pilularis 








Creeping Barberry 


Mahonia repens 





Creeping Sage 


Salvia sonomensis 








Evergreen Currant 


Ribes viburnifolium 








Coyote Mint Monardella ssp. 
Currant/Gooseberry Ribes sp. 
Hedge-nettle Stachy ssp. 
Lavender Lavendula sp. 
Lavender Cotton Santolina virens 
Meadow Rue Thalictrum polycarpbum 
Mexican Bush Marigold Tagetes lemonii 
Mock Orange Philadelphus lewisii 
Oregano of the Highway Monarda menthaefolia 
Pitcher Sage Lepechinia sp. 
Sage Salvia 
Sagebrush Artemisia sp. 

; Calycanthus 
spree occidentalis 
Tule Mint Menth arvensis 
Wax Myrtle Myrica californica 


Four-winged Saltboush (FR) 


Atriplex canescens 








Golden Yarrow 


Eriophyllum lanatum 





Guadalupe Island Rock Daisy (FR) 


Perityle incana 














Western Azalea BrOgUaeeaton 
occidentale 

Wild Lilac Ceanothus sp. 

Woolly Blue Curls Trichostema lanatum 

Yerba Buena Satureja douglasii 

















Yerba Mansa 





Anemopsis californica 
































dry months. 


Under Oak Trees - These plants tolerate shade and 
thrive in dry conditions essential for oak tree survival in 


Hummingbird Sage Salvia spathacea 

ris Iris sp. 

Live-Forever (S) Dudleya sp. 

Lupine Lupinus sp. 
atiliia Poppy (FR) Romneya coulteri 
leadow Rue Thalictrum polycarpbum 
onkeyflower Mimulus sp. 

Nolina (S) Nolina sp. 

Penstemon Penstemon sp. 

Quailloush (FR) Atriplex lentiformis 





Red Bearberry 


Arctostaphylos uva-ursi 





Red Buckwheat 


Eriogonum grande 
rubescens 








Barberry 


Mahonia aquifolium 


Scarlet Larkspur 


Delphinium cardinale 








Bush Anenome 


Carpenteria californica 


Sea Dahlia 


Coreopsis maitima 








Bush Snapdragon 


Galvezia juncea 


Seaside Daisy 


Erigeron glaucus 








Coffeeberry 


Rhammus californica 


Stonecrop (S) 


Sedum sp. 








Creeping Barberry 


Mahonia repens 








Currant/Gooseberry 


Ribes sp. 








Holly-leaf Cherry 


Prunus ilicifolia 





Island Alum Root 











Hummingbird Sage Salvia soathacea 


Heuchera maxima 














Tree Mallow Lavatera assurgentiflora 

Yarrow Achillea sp. 

Yellow-eyed Grass sii Pesala 
californicum 

Yucca YUCCA Sp. 










































































Attract Birds — These plants provide berries, foliage, 
fruit, and nectar. 
Alum Roots Heuchera sp. 
Bee Balm Monarda sp. 
Buckwheat Eriogonum sp. 
Butterfly Bush Buddleja davidii 
Butterfly Weed Asclepias tuberose 
California Fuchsia Zauschneria californica 
Clarkia Clarkia sp. 
Columbine Aquilegia sp. 
Currant/Gooseberry Ribes sp. 
Elderberry Sambucus mexicana 
Flowering Maple Abutilon sp. 
Honeysuckle Lonicera sp. 
Lobelia Lobelia sp. 
Lupine Lupinus sp. 
Monkeyflower Mimulus sp. 
Penstemon Penstemon sp. 
Sage Salvia sp. 
Toyon Heteromeles arbutifolia 
Western Redbud Cercis occidentalis 











Tolerant of Heavy Soils — These plants will survive 
in heavy clay soils, depending on other variables 











Blue-eyed Grass 


involved. 
Barberry Mahonia sp. 
Black Cottonwood Populus trichocarpus 
Bladderpod Isomeris arborea 


Sisyrinchium bellum 





Bush Anenome 


Buckwheat Eriogonum sp. 


Carpenteria californica 





Butterfly Bush 


Asclepias fascicularis 





California Rose 


Rosa californica 





California Sagebrush 


Artemisia californica 





California White Alder 


Alnus rhombifolia 





Catalina Ironwood 


Lyonothamnus 
floribundus 





Coast Sunflower 


Encelia californica 











Coffeeberry Thamnus californica 
Currant/Gooseberry Ribes sp. 
Douglas Iris Iris Qouglasiana 





Hollyleaf Cherry 


Prunus ilicifolia 





sland Alum Root 


Heuchera maxima 





sland Bush Poppy 


Dendromencon harforali 





sland Bush Snapdragon 


Galvezia speciosa 





Lemonadeberry 


Rhus integrifolia 







































































Lupine Lupinus sp. 
anzanita Arctostaphyllos sp. 
atilija Poppy Romneya coulteri 
leadow Rue Thalictrum polycarpum 
Malacothamnus 
lesa Bush Mallow ; 
fasciculatus 
ionkeyflower Mimulus sp. 
jountain Mahogany Cercocarpus betuloides 
Sage Salvia sp. 
Showy Penstemon Penstemon spectabilis 
Silktassel Garrerya elliptica 
Stonecrop Sedum sp. 
Sugarbush Rhus ovata 
Toyon Heteromeles arbutifolia 
Tree Mallow Lavater assurgentiflora 
Valley Oak Quercus lobata 
Western Redbud Cercis occidentalis 
Wild Lilac Ceanothus sp. 
Woolly Blue Curls Trichostema lanatum 
Yarrow Achillea millefolium 








nesting, cover and feed. 


Hummingbird Plants — These plants provide nectar for 
hummingbirds. Non-nectar feeding birds use them for 

































































Alum Root Heuchera sp. 
Bladderpod lsomeris arborea 
Bush Snapdragon Galvezia sp. 
California Fuchsia Zauschneria sp. 
Columbine Aquilegia sp. 
Currant/Gooseberry Ribes sp. 
Desert Willow Chilopsis linearis 
Heart-leafed Penstemon Keckiella cordifolia 
Honeysuckle Lonicera sp. 
Larkspur Delphinium sp. 
Lavender Lavendula sp. 
jonkeyflower Mimulus sp. 
Penstemon Penstemon sp. 
Pitcher Sage Lepechinia sp. 
Primrose Oenothera sp. 
Sage Salvia sp. 
Scarlet Lobelia Lobelia cardinalis 
Tree Mallow Lavatera assurgentiflora 
Woolly Blue Curls Trichostema lanatum 











Attract Butterflies — These plants provide a food 
source for butterflies and caterpillars. 














Buckwheat Eriogonum sp. 
Butterfly Bush Asclepias fascicularis 
Coyote Mint Monardella ssp. 
Encelia Encelia sp. 





Golden Yarrow 


Eriophyllum lanatum 





Guadelupe Island Rock Daisy 


Perityle incana 





Lupine 
Mexican Marigold 


Lupinus sp. 
Tagetes lemonii 





San Clemente Island Cherry 


Munzithamnus blarii 





seaside Daisy 


Erigeron glaucus 











Yarrow 





Achillea sp. 








Common Yarrow? 
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Plant Water Needs 
High, Moderate or Low 


| CommonName | Planttype_ | 
California Buckwheat 
feraponarcurens fi 
faseinase «Yami 
fasvindsseaceme | rere | 
feoorveoe Pd 


Red Hot Poker*° 




















Coyote Mint?’ 


[—“Commonnieme | _Rntve | 





Desert Marigold 
Desert Willow 
Desert/Apricot Mallow 


Douglas Iris 


Dymondia Silver Carpet 


English Lavender 
English Thyme 
Evergreen Currant 
Fairy Duster 
Firecracker Penstemon 
Fremont’s Cottonwood 
French Lavender 
Giant Wild Rye 

Globe Gilia 

Golden Currant 
Golden Yarrow 

Greek Oregano 
Harvest Brodiaea 
Heart-leaf Penstemon 
Hollyleaf Cherry 
Hummingbird Sage 
Interior Live Oak 


Island Bush Poppy 


Island Bush Snapdragon 


Lemonade Berry 


Perennial 


rc 


Tree 
Perennial 


Bullo 


O 
QO 


Perennial 


a) 
O 


Shrub / GC 
Shrub 
Perennial 
Tree 
Perennial 
Grass 
Annual 
Shrub 
Perennial 
Perennial 
Perennial 
Shrub 
Tree/Shrub 
Perennial 
Tree 
Shrub 
Shrub 
Shrub 














White Mariposa Lily 


Sulphur Buckwheat! 


Plant Type 


Grass 
Perenn 
Perenn 
Bulb 
Perenn 
Perenn 
Perenn 


Shrub / 


Q 


Perenn 


Shrub / GC 


QO agq}aq|aq om me} 











Perenn 
Annual 
Shrub 
Shrub 
Shrub 
Tree 
Shrub 
Perenn 
Perenn 
Shrub 


Perenn 


Q 
O 











Perenn 
GC 
GC / Perennial 
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Firewise Landscape and Fuel Modification Zones 


Courtesy of the County of Los Angeles Fire Department and Forestry Division 


A fuel modification plan identifies specific zones within a property that are subject to fuel modification. A fuel 
modification zone is a strip of land where combustible native or ornamental vegetation has been modified 
and/or partially or totally replaced with drought tolerant, fire resistant plants. 


Fuel modification reduces the radiant and convective heat, and provides fire suppression forces a defensible 
space in which to take action. Fuel modification zones are strategically placed as a buffer to open space, or 
areas of natural vegetation and generally would occur surrounding the perimeter of a subdivision, commercial 
development, or isolated development of a single-family dwelling. 


Zone Definitions: 
ZONE A — Setback Zone 

oO Moderate to high water use plants can be used in this area which encompasses the first 20° 
around the structure. 

oO No trees should be planted within the first 10’ of this zone. 

O Trees in this zone should not be planted where branches encroach within 10° of a chimney 
or roof. 

oO Vegetation should be low growing, 2’ tall or less, except for soecimen plantings. 

O This zone should be free of any wooden structures such as decks and patios. 


ZONE B - Irrigated Zone 

Oo Extends outward from Zone A for 80° or more. 

oO The first 20-30' of this zone can include plants in Zone A, but low to moderate water use plants 
are more desirable. 

O Shrubs should be spaced at least three times the height of the plant away from each other 
(edge to edge) or groups of shrubs fo a maximum of 15’. 

oO Any turf used in Zone B should be placed to act as a buffer between a structure and a potential 
fire hazard. 

O Irrigation should be used primarily to maintain plant health and moisture during periods of fire 
danger. 


ZONE C — Thinning Zone 
Oo Extends outward from Zone B for up to 100’. 
oO This zone will not normally be irrigated except to establish supplemental plantings. 
oO This zone contains mostly thinned native vegetation, but may include vegetation planted for 
erosion control and slope stability. 


ZONE D — Interface Thinning Zone 
O This zone extends outward from Zone C for up to 100’. 
oO Modification in this zone is usually limited to thinning of existing vegetation to reduce fuel load. 


ALL ZONES 
O Tree spacing should be 30’ between canopies. 
o ZoneA+B+C + Dwil be less than or equal to a distance of 200’ measured horizontally 
from the structure. 
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Resources 


BeWaterWise ~ www.bewaterwise.com 

Matilijia Nursery ~ www.matilijanursery.com/ 

Los Angeles County Fire Department ~ www.fire.lacounty.gov/ 

Fuel Modification Plan (download) ~ www.fire.lacounty.gov/Forestry/FuelModificationPlan.asp 
California Native Plant Society ~ www.cnps.org 

Metropolitan Water District of Southern California ~ www.mwdh2o.com/ 

Cal Photos: Plants ~ calphotos.berkeley.edu/flora/ 

California Invasive Plant Council ~ www.cal-ipc.org/ 

University of California ~ The University and Jepsen Herbaria ~ ucjeps.berkeley.edu/ 

The California Chaparral Institute ~ www.californiachaparral.com 
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Salvia azurea var. grandiflora (Pitcher Abelia 'Edward Goucher' 
Sage) 
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Salvia azurea var. grandiflora (Pitcher Sage) is a clump- 
forming, shrubby perennial with beautiful wands of sky 
blue flowers, up to 12 in. long (30 cm). Blooming from 
midsummer to frost, the elegant flowering wands are 
borne on slender stems clad with long, narrow, grayish- 
green leaves. Hardy, this Salvia enjoys an upright habit 
until midsummer, but will sprawl over nearby plants 
when it begins to bloom. 


Read More 


Add to Collection w 






Abelia x grandiflora 'Hopleys' (Glossy 
Abelia) 


Noted for its stable variegated foliage, award-winning 
Abelia x grandiflora 'Hopleys' is a compact, semi- 
evergreen shrub with a luminous foliage of bright green 
leaves adorned with buttery yellow edges in spring, 
gradually fading to ivory-white. The glossy oval leaves 
are highly decorative and turn pink in the fall. In 
midsummer, abundant clusters of lightly-scented, lilac- 
tinged white flowers adorn the bush until fall. 


Add to Collection ~ 


Read More 
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Abelia x grandiflora 'Mardi Gras' (Glossy 
Abelia) 


Changing color over the passing seasons, Abelia 
grandiflora 'Mardi Gras' (Glossy Abelia) is a compact, 
low growing, spreading, semi-evergreen shrub. Borne 
on pink to red stems, its glossy oval leaves emerge 


Find plants that grow in my region - Northern California - North America 


Award-winning Abelia 'Edward Goucher' is a compact, 
semi-evergreen shrub with upright, gracefully arching 
stems bearing glossy, oval, dark green leaves with a 
bronze tinge when young. In midsummer, abundant 
clusters of lilac-pink, funnel-shaped flowers adorn the 
bush until fall. Their attractive bronze-tinged calyces 
further enrich the display and persist well after the 
flowers fall. 


Read More 


Add to Collection w 






== 


Abelia x grandiflora 'Kaleidoscope' 
(Glossy Abelia) 


Changing color over the seasons, Abelia x grandiflora 
‘Kaleidoscope’ (Glossy Abelia) is a dwarf, variegated, 
semi-evergreen shrub. Emerging bright yellow and lime- 
green in spring, its glossy oval leaves turn golden yellow 
in summer before taking on glowing orange and fiery 
red hues in fall. The leaf coloration does not burn or 


scorch in the hottest of weather. 
Add to Collection ~ 





Read More 


Ee 2 Se ies 
Abelia x grandiflora 'Radiance' (Glossy 
Abelia) 


Vigorous, Abelia x grandiflora 'Radiance' (Glossy Abelia) 
is a compact, dense, semi-evergreen shrub with vivid 
crimson stems contrasting the white variegated foliage. 
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bright pink in spring, mature to sparkling creamy white 
and green as the season progresses before taking on 
coppery shades in the fall. 


Read More 


Add to Collection ~ 









Abelia x grandiflora (Glossy Abelia) 


Abelia x grandiflora (Glossy Abelia) is a medium-sized, 
rounded, semi-evergreen shrub with gracefully arching 
branches, densely clothed with small glossy oval, dark 
green leaves and clusters of pink-tinged, white, bell- 
shaped flowers. Slightly fragrant, the blooms are 
produced continuously cover a long period extending 
from late spring to fall. The foliage turn purplish-bronze 


in the fall. 
Add to Collection ~ 


Read More 
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Abies concolor 'Compacta' (White Fir) 


A deservedly popular White Fir, Abies concolor 
‘Compacta' is a slow-growing dwarf evergreen conifer of 
great beauty. It forms a dense, compact mound of 
irregular, spreading shape, unless it is sheared to a 
conical form. Its branches are beautifully clothed with 
long and slender, powder-blue needles 


Add to Collection ~ 


Read More 
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Emerging medium green with creamy yellow margins in 
spring, the glossy oval leaves soften to silvery-green 
with creamy white margins as the season progresses. 


Add to Collection ~ 


Read More 








Abies concolor 'Candicans' (White Fir) 


Regarded as the bluest of all conifers, Abies concolor 
‘Candicans' is a magnificent large evergreen conifer. 
Forming a dense pyramid when young, it matures to a 
columnar, highly symmetrical shape with handsome 
layered branches smothered by long, silvery-blue 


needles. 
Add to Collection ~ 


Read More 
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Abies concolor 'Piggelmee' (White Fir) 


A miniature White Firm cultivar, Abies concolor 
‘Piggelmee' is a slow-growing dwarf evergreen conifer 


with a lovely pale blue foliage. 
Add to Collection w 





Read More 
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Abies koreana 'Blue Emperor’ (Korean 
Fir) 


Abies koreana 'Blue Emperor' (Korean Fir) is an 
evergreen conifer of great beauty. It forms a compact 
pyramid with attractive steel-blue needles. 





Read More 


Add to Collection w 
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Abies koreana (Korean Fir) 


Abies koreana (Korean Fir) is a compact evergreen 
conifer that is garden-worthy. Enjoying a conical to 
pyramidal habit, its horizontal branches are densely 
clad with short and broad, shiny, dark green needles 


with silvery white undersides. 
Add to Collection w 


Read More 












Find plants that grow in my region - Northern California - North America 


alse 


avd Mee,, »y 
. - 


Abies koreana 'Silberlocke' (Korean Fir) 


Abies koreana 'Silberlocke' (Korean Fir) is an evergreen 
conifer of great beauty. It forms a compact pyramid 
with particularly attractive dark green needles which 
curl upwards to display their silvery white undersides. 


Add to Collection ~ 


Read More 
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Abies nordmanniana ‘Golden Spreader’ 
(Caucasian Fir) 


Stately and elegant, Abies nordmaniana 'Golden 
Spreader’ is a slow-growing evergreen conifer of great 
beauty, particularly in the winter garden. While this 
dwarf Nordman fir sports a soft green color in summer 
and fall, its needles turn bright golden-yellow in winter. 





Read More 


Add to Collection ~ 
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Abies procera 'Glauca' (Blue Noble Fir) 


Stately, Abies procera 'Glauca' (Blue Noble Fir) is a large 
sized conical conifer with short, bright blue-gray 
needles on both the top and underneath. In fall, eye- 
catching, large blue cones, up to 9 in. long (25 cm), 
appear upright on the branches before turning reddish 
brown over time. 


Read More 


Add to Collection ~ 





wr 
Abutilon 'Lucky Lantern Tangerine’ 
(Flowering Maple) 


Noted for its long flowering season and compact size, 
Abutilon 'Lucky Lantern Tangerine’ (Flowering Maple) is 
a dwarf, bushy, rounded, semi-evergreen shrub bearing 
large, pendant, soft tangerine, bell-shaped flowers. 
Blooming for weeks from summer to frost (and almost 
year-round in warm climates), they decorate the plant 
with a profusion of eye-catching, lantern-shaped 
blossoms which attract butterflies and hummingbirds. 
The pretty flowers stand out against the fresh green 
foliage of maple-like leaves that line the gracefully 


arching branches. 
Add to Collection w 





Read More 
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Abutilon 'Lucky Lantern Red' (Flowering 
Maple) 


Noted for its long flowering season and compact size, 
Abutilon 'Lucky Lantern Red' (Flowering Maple) is a 
dwarf, bushy, rounded, semi-evergreen shrub bearing 
large, pendant, brilliant red, bell-shaped flowers. 
Blooming for weeks from summer to frost (and almost 
year-round in warm climates), they decorate the plant 
with a profusion of eye-catching, lantern-shaped 
blossoms which attract butterflies and hummingbirds. 
The pretty flowers stand out against the fresh green 
foliage of maple-like leaves that line the gracefully 


arching branches. 
Add to Collection w 


Read More 








Abutilon ‘Lucky Lantern White' 
(Flowering Maple) 


Noted for its long flowering season and compact size, 
Abutilon 'Lucky Lantern White’ (Flowering Maple) is a 
dwarf, bushy, rounded, semi-evergreen shrub bearing 
large, pendant, pure white, bell-shaped flowers. 
Blooming for weeks from summer to frost (and almost 
year-round in warm climates), they decorate the plant 
with a profusion of eye-catching, lantern-shaped 
blossoms which attract butterflies and hummingbirds. 
The pretty flowers stand out against the fresh green 
foliage of maple-like leaves that line the gracefully 


arching branches. 
Add to Collection ~ 





Read More 
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Abutilon 'Lucky Lantern Yellow' 
(Flowering Maple) 


Noted for its long flowering season and compact size, 
Abutilon 'Lucky Lantern Yellow’ (Flowering Maple) is a 
dwarf, bushy, rounded, semi-evergreen shrub bearing 
large, pendant, soft lemon-yellow, bell-shaped flowers. 
Blooming for weeks from summer to frost (and almost 
year-round in warm climates), they decorate the plant 
with a profusion of eye-catching, lantern-shaped 
blossoms which attract butterflies and hummingbirds. 
The pretty flowers stand out against the fresh green 
foliage of maple-like leaves that line the gracefully 


arching branches. 
Add to Collection ~ 





Read More 
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Abutilon 'Victor Reiter’ (Flowering Maple) 


Very floriferous, Abutilon 'Victor Reiter’ (Flowering 
Maple) is an upright, evergreen shrub or small tree 
bearing a profusion of huge, outward facing, soft 
tangerine, bell-shaped flowers, up to 3 in. across (7 cm). 
Resembling miniature pumpkins in buds, they open to 
form hibiscus-like flowers and dangle like porcelain 
earrings from the gracefully arching branches. 
Blooming for months from spring to fall, they attract 
butterflies and hummingbirds. The pretty blossoms 
stand out nicely against the lush foliage of shiny, maple- 


like, dark green leaves. 
Add to Collection w 





Read More 
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Abutilon ‘Souvenir de Bonn' (Flowering 
Maple) 





Abutilon ‘Souvenir de Bonn' (Flowering Maple) is a large, 
upright, evergreen shrub bearing a profusion of 
pendant, salmon-pink, bell-shaped flowers, up to 2.5 in 
long (6 cm), adorned with dark red veining. Resembling 
Chinese lanterns, they dangle like porcelain earrings 
from the branches. Blooming for months from spring to 
fall (all year long in frost free areas), they attract 
butterflies and hummingbirds. Equally beautiful, the 
variegated foliage of large, maple-like, dark green leaves 


features showy, creamy edges. 
Add to Collection w 


Read More 





Abutilon megapotamicum 'Variegatum' 
(Trailing Abutilon) 


Spectacular, Abutilon megapotamicum 'Variegatum' 
(Trailing Abutilon) is a semi-evergreen shrub bearing 
pendant, bell-shaped flowers, 2 in. across (5 cm), 
adorned with a red calyx protecting its yellow petals. 
Blooming for weeks from summer to frost, they 
decorate the plant with a profusion of blossoms 
resembling Chinese lanterns. Butterflies and 
hummingbirds feast on them. Providing a neat contrast, 
the variegated foliage of heart-shaped, slender pointed 
leaves is flecked with golden yellow spots and lines the 
gracefully arching branches. 
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Abutilon megapotamicum (Trailing Abutilon pictum 'Thompsonii' (Painted 
Abutilon) Abutilon) 
Vigorous, Abutilon megapotamicum (Trailing Abutilon) Highly popular, Abutilon pictum 'Thompsonii' (Painted 
is a semi-evergreen shrub bearing pendant, bell-shaped Abutilon) is a vigorous, upright, evergreen shrub or 
flowers, 2 in. across (5 cm), adorned with a red calyx small tree bearing a profusion of showy, salmon-pink, 
protecting its yellow petals. Blooming for weeks from bell-shaped flowers. Resembling Chinese lanterns, they 
summer to frost, they decorate the plant with a dangle like porcelain earrings from extraordinarily long 
profusion of blossoms resembling Chinese lanterns. stalks. Blooming for months from spring to fall (all year 
Butterflies and hummingbirds feast on them. The long in frost free areas), they attract butterflies and 
foliage of heart-shaped, slender pointed leaves lines the hummingbirds. The variegated foliage of shiny, maple- 
gracefully arching branches. like, dark green leaves is speckled with yellow and lines 


the arching branches. 
Read More Add to Collection w 
Read More Add to Collection w 
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Abutilon striatum (Red Vein Indian Acer griseum (Paperbark Maple) 

Mallow) Noted for its exfoliating bark and showy fall color, 

Spectacular-looking, Abutilon striatum (Red Vein Indian award-winning Acer griseum (Paperbark Maple) is a 

Mallow) is an evergreen shrub bearing a profusion of small spreading deciduous tree that is highly desirable. 

showy, orange, bell-shaped flowers, 2 in. across (5 cm), The chestnut-brown bark of both its trunk and branches 

adorned with prominent crimson veining. Resembling constantly peels into thin, tight curls, revealing brighter 

Chinese lanterns, they dangle like porcelain earrings cinnamon-red wood beneath. 

from extraordinarily long stalks. Blooming for months ; 

from spring to fall (all year long in frost free areas), the peed Mote (Add to Collection | 
pring to ta ¥ & y 





attract butterflies and hummingbirds.The foliage of 
shiny, maple-like, dark green leaves lines the strongly 
upright branches. 
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Acer palmatum 'Aka Kawa Hime' (Coral 
Bark Maple) 


Similar but much smaller than the highly popular 'Sango 
kaku', Acer palmatum 'Aka Kawa Hime' is also a very 
desirable Japanese Maple. This deciduous shrub or 
small tree features a delicate foliage of 5 lobed leaves 
which emerge fresh yellow-green in spring, mature to 
mid green in summer and warm up to attractive shades 
of gold, yellow and red in fall before they shed to the 


ground. 
Add to Collection w 





Read More 


i 
Acer palmatum 'Beni-Maiko' (Japanese 
Maple) 

Award-winning Acer palmatum ‘Beni Maiko' is a 
compact deciduous shrub with a striking foliage. 


Emerging brilliant red in spring, the three or five 
pointed, lobed leaves fade to pinkish-red with green 


undertones in summer. 
Add to Collection ~ 





Read More 
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Add to Collection w 
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Acer palmatum 'Beni-Kawa!' (Coral Bark 
Maple) 


Similar to the highly popular 'Sango kaku', Acer 
palmatum 'Beni-Kawa' is noted for its glowing salmon- 
red bark and vibrant fall color. This deciduous shrub or 
small tree features a delicate foliage of 5-7 slender 
tipped lobed leaves which emerge rich green in spring, 
sometimes lightly edged with red tints. 


Add to Collection ~ 


Read More 


Acer palmatum 'Beni-Tsukasa' (Japanese 
Maple) 


Noted for its remarkable leaf color, award-winning Acer 
palmatum 'Beni-Tsukasa’' is a small deciduous shrub 
with a changing foliage, season after season. Emerging 
bright peachy-yellow in spring, the delicate foliage of 
palmate, 5-7 slender tipped lobed leaves gradually 
changes to pink and red with some greenish 


undertones. 
Add to Collection ~ 


Read More 
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Acer palmatum 'Bloodgood' (lapanese 
Maple) 


Regarded as one of the best purple-leaved Japanese 
Maples, award-winning Acer palmatum 'Bloodgood' is a 
large deciduous shrub or small rounded tree of great 


beauty in all seasons. 
Add to Collection w 





Read More 
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Acer palmatum 'Chitose-Yama' 
(Japanese Maple) 


Award-winning Acer palmatum 'Chitose-Yama' is a 
medium-sized deciduous shrub with a striking foliage. 
Emerging rich purple red in spring, the seven pointed, 
lobed leaves mature to bronze green in summer. In the 
fall, the leaves turn bright crimson before shedding to 


the ground. 
Add to Collection w 





Read More 
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Acer palmatum ‘Butterfly’ japanese 
Maple) 


Acer palmatum ‘Butterfly’ is an upright deciduous shrub 
or small tree with a pretty variegated foliage of 5-7 
lobed green leaves, irregularly margined with silvery- 
white and light touches of pink on the edges in spring. 
Some leaves may have no markings while others may 
be solid cream. Sometimes gracefully twisted, the pale 
portion of the leaves turns scarlet to magenta in the fall 


Read More 


Add to Collection v 
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Acer palmatum 'Crimson Queen' 
(Laceleaf Japanese Maple) 


Noted for its persistent leaf color throughout the entire 
growing season, award-winning Acer palmatum 
‘Crimson Queen’ is a medium-sized deciduous shrub of 


outstanding interest. 
Add to Collection w 


Read More 
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Acer palmatum 'Crippsii' Japanese Acer palmatum 'Dissectum 
Maple) Atropurpureum' (Laceleaf Japanese 
Acer palmatum 'Crippsii' is a compact deciduous shrub Maple) 
or small tree with a pretty foliage of five pointed, lobed, Noted for its reliability and distinctive foliage color, Acer 
deep emerald green leaves in summer, turning vibrant palmatum 'Dissectum Atropurpureum' is a slow- 
orange in the fall before shedding to the ground. Slow growing deciduous shrub with an elegant, broad, 
growing, this dwarf Japanese Maple enjoys a vase- arching habit and nicely contorted branches. 


shaped habit and is ideal for containers or small 


gardens. Read More Add to Collection ~ 
Read More Add to Collection w 


we 
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Acer palmatum 'Eddisbury' (Coral Bark Acer palmatum 'Elegans' (Japanese 
Maple) Maple) 
Noted for its showy scarlet bark and fall color, award- A truly elegant Japanese Maple, award-winning Acer 
winning Acer palmatum 'Eddisbury' (Coral-Bark Maple) palmatum 'Elegans' is a compact, nicely branched, 
is a large deciduous shrub or small tree of great deciduous tree with deeply divided and serrated long 
interest. leaves, which emerge soft green with salmon pink tones 


in spring. 
Read More Add to Collection w 
Read More Add to Collection ~ 
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Acer palmatum 'Garnet' (Laceleaf 
Japanese Maple) 


Noted for its outstanding color and vigor, award- 
winning Acer palmatum 'Garnet' is a medium-sized 
deciduous shrub with large, deeply cut, dissected leaves 


of great beauty. 
Add to Collection w 





Read More 


Acer palmatum ‘Katsura’ japanese 
Maple) 


Award-winning Acer palmatum ‘Katsura’ is a lovely 
deciduous shrub with a striking foliage, season after 
season. Emerging golden-orange with pink edges in 
early spring, the delicate foliage of small 5 to 7 lobed 
leaves matures to bright green in summer before 
turning brilliant shades of orange and yellow in fall. 


Add to Collection v 





Read More 
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Acer palmatum 'Ichigyoji’' Japanese 
Maple) 


Acer palmatum '‘Ichigyoji' is an open deciduous tree 
with a pretty foliage of lobed palm-shaped leaves which 
emerge gold in spring and turn vibrant orange in the fall 
before shedding to the ground. As they fall, they expose 
the rough gray bark and red branches, adding a much 
needed splash of color in the winter landscape. 


Read More 


Add to Collection w 
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Acer palmatum 'Kinran' (Japanese 
Maple) 


Acer palmatum 'Kinran' is a small deciduous tree with a 
pretty foliage of lacy, deeply divided, long, pointed 
leaves which emerge rich, bronzy-red in spring with 
prominent bright yellow-green mid-veins. The graceful 
foliage turns green with a pink cast in summer and 
warms up to bright gold with crimson highlights in the 


fall 
Add to Collection ~ 





Read More 
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Acer palmatum 'Koto-no-ito' is a deciduous shrub or 
small tree with pretty, trailing leaves comprised of 5-7 
narrow, straplike lobes, which emerge with crimson 
tones before quickly turning bright green. Born on short 
red stalks, the elegant leaves warm up to vibrant 


orange-yellow in fall 
Add to Collection w 


Read More 





Acer palmatum ‘Orange Dream' 
(Japanese Maple) 


Award-winning Acer palmatum ‘Orange Dream' is a 
medium sized deciduous shrub with a striking foliage, 
season after season. Emerging golden-yellow with pink 
edges in early spring, the delicate foliage of lobed 
leaves matures to chartreuse in summer before turning 


brilliant orange-yellow in fall. 
Add to Collection v 


Read More 
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Acer palmatum 'Omure-Yama' (Japanese 
Maple) 


Noted for its spectacular cascading branches and 
striking fall color, Acer palmatum 'Omure-Yama' is a 
particularly interesting Japanese Maple. First, it changes 
from an upright habit when young to a semi-pendulous 
form at maturity, when its graceful, long new shoots 


start cascading down. 
Add to Collection w 


Read More 
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Acer palmatum 'Orangeola' (Laceleaf 
Japanese Maple) 





Regarded as one of the most spectacular cascading 
Laceleaf Japanese Maples, award-winning Acer 
palmatum 'Orangeola' is also one of the most admired 


for its remarkable leaf color. 
Add to Collection ~ 


Read More 
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Acer palmatum 'Ornatum' (Laceleaf 
Japanese Maple) 


Noted for its reliability and distinctive foliage color, Acer 
palmatum 'Ornatum' is a slow-growing deciduous shrub 


with an elegant, rounded habit. 
Add to Collection ~ 


Read More 


A > ™s 
: Ke My 


ROWS 


=e as 
Acer palmatum 'Red Dragon’ (Laceleaf 
Japanese Maple) 


Noted for keeping its rich purple-red foliage color better 
than any other Laceleaf Japanese Maples, Acer 
palmatum 'Red Dragon' is a compact, slow-growing 
deciduous shrub with elegant dissected leaves 
reminiscent of the claws of a dragon. 


Add to Collection v 


Read More 
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Acer palmatum 'Osakazuki' Japanese 
Maple) 


Award-winning Acer palmatum 'Osakazuki' is a large 
deciduous shrub or small rounded tree with large, 7- 
lobed, serrated, bright green leaves turning brilliant 


orange-scarlet to crimson-red in fall. 
Add to Collection ~ 


Read More 
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Maple) 


Noted for its showy coral bark and fall color, award- 
winning Acer palmatum 'Sango-kaku' (Coral-Bark Maple) 
is a large deciduous shrub or small tree that is highly 


desirable. 
Add to Collection ~ 


Read More 
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Acer palmatum 'Seiryu' (Laceleaf 
Japanese Maple) 


Noted for its unusual upright habit within the Laceleaf 
Japanasese Maples, award-winning Acer palmatum 
'Seiryu' is a medium-sized deciduous shrub with small, 
deeply cut, dissected leaves of great beauty. 


Add to Collection v 


Read More 
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Acer palmatum 'Shin-Deshojo' (Japanese 
Maple) 


Regarded as the best red spring foliage color of any of 
the Japanese maples, award-winning Acer palmatum 
'Shin-deshojo' is a compact deciduous shrub or small 
tree, primarily grown for its striking spring foliage color. 
Emerging bright and showy crimson-red in spring, the 
small, pointed, lobed, serrated leaves gradually fade to 
green speckled with white in summer. 


Add to Collection v 


Read More 
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Acer palmatum 'Shai 
Maple) 





Acer palmatum 'Shaina' is a compact deciduous shrub 
or small tree with a pretty foliage of five pointed, 

narrow lobed, bright red leaves in spring, deepening to 
dark maroon-red in summer, and brightening again to 


brilliant crimson-red in fall. 
Add to Collection ~ 


Read More 


Acer palmatum 'Skeeter's Broom' 
(Japanese Maple) 


Acer palmatum 'Skeeter's Broom’ is a miniature 
deciduous shrub with a pretty foliage of small, sharply 
lobed leaves which emerge bright red in spring, and 
mature to rich purple-red throughout the summer. In 
the fall, the attractive foliage turns bright scarlet, before 


shedding to the ground. 
Add to Collection w 


Read More 
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Acer palmatum 'Trompenbu 
(Japanese Maple) 






Adding drama to the garden wherever grown, award- 
winning Acer palmatum 'Trompenburg' is a deciduous 
shrub or small tree of outstanding interest. 


Add to Collection v 





Read More 
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Acer palmatum ‘Wilson's Pink Dwarf' 
(Japanese Maple) 


Noted for its miniature size and striking leaf color, Acer 
palmatum ‘Wilson's Pink Dwarf" is a particularly 
charming Japanese Maple. Emerging salmon pink to 
bright orange in spring, the delicate foliage of small 5- 
lobed pointed leaves gradually mature lime green in 
summer before changing again to delightful shades of 
salmon, pinky-orange and carmine red in fall 


Add to Collection w 


Read More 
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Acer palmatum 'Ukigumo' (Japanese 
Maple) 


A fascinating Japanese Maple, Acer palmatum 'Ukigumo' 
or 'Floating Clouds' is a deciduous shrub or small tree 
with a most outstanding variegated foliage. 


Add to Collection v 





Read More 


Acer palmatum 'Winter Flame’ (Coral 
Bark Maple) 


Smaller but as desirable as the highly popular 'Sango 
kaku’, Acer palmatum 'Winter Flame’ is noted for its 
showy coral bark and fall color. This medium-sized 
deciduous tree features delicate 5-lobed leaves which 
open lime green in spring, mature to mid green in 
summer, and warm up to golden-yellow, orange and 
red in fall before they shed to the ground. 


Add to Collection ~ 


Read More 
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Acer palmatum (Japanese Maple) 


Native to Japan, Korea and China, Acer palmatum is a 
species to which most Japanese Maples belong. It 
includes a rich variety of deciduous shrubs or small 
trees with graceful habits, elegantly cut leaves 

and extraordinarily colorful foliage, particularly in the 
fall when the leaves warm up to dazzling shades of 
golden-yellow, red-purple and bronze, before shedding 
to the ground. 


Read More 
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Achillea 'Fanal' or 'The Beacon' (Yarr 


ow) 


Weeks of rich red blossoms! If you are looking for 
abundant blooms in shades of crimson for weeks of 
summer color, Achillea 'Fanal' previously known as 'The 


Beacon' is what you need. 
Add to Collection w 





Read More 
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Achillea 'Coronation Gold' 


Performs like a star! Achillea 'Coronation Gold' is a 
spectacular yarrow that is extremely easy to grow and 
provides outstanding results even if neglected. 


Add to Collection ~ 


Read More 








Achillea 'Feuerland' (Yarrow) 


Presenting a mosaic of warm colors with its flowers of 
various ages, Achillea 'Feuerland' is a compact and 
gorgeous Yarrow with masses of long-lasting clusters of 
blood red flowers delicately fading to soft gold as they 
mature. Its pleasantly aromatic, semi-evergreen, gray- 
green fern-like foliage is disease resistant and nicely 
compliments the cheerful flat umbel flowers. This 
Achillea is perfect for both the cool or warm borders. 


Add to Collection ~ 





Read More 
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Achillea ‘Inca Gold' (Yarrow) 
Achillea 'Inca Gold' has become a favorite of designers 


with its masses of long-lasting clusters of vibrant orange 
flowers delicately fading to gold bronze as they mature. 


Add to Collection w 


Read More 
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Achillea 'Terracotta' (Yarrow) 


Presenting a mosaic of warm colors with its flowers of 
various ages, Achillea 'Terracotta' is a gorgeous Yarrow 
with masses of long-lasting clusters of peachy yellow 
flowers fading to a straw color. Its pleasantly aromatic, 
semi-evergreen, green-gray fern-like foliage is disease 
resistant and nicely compliments the cheerful flat 


umbel flowers 
Add to Collection ~ 





Read More 
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Achillea 'Woonshine' 


Evergreen, award-winning Achillea 'Moonshine' is highly 
prized by gardeners for its pleasantly aromatic, silver- 
green feathery foliage and its long-lasting, conspicuous, 
bright lemon-yellow flat umbel flowers. Vital ingredient 
of herbaceous borders, cottage gardens, meadows or 
prairies, this Yarrow typically blooms for weeks from 
late spring to late summer in a beautiful color display. 
Easy care, drought, heat, humidity, deer and rabbit 


tolerant. 
Add to Collection ~ 





Read More 


Achillea 'Walther Funcke' (Yarrow) 


Presenting a mosaic of warm colors with its flowers of 
various ages, Achillea 'Walther Funcke' is a strong, 
sturdy and gorgeous Yarrow with masses of long-lasting 
clusters of brick-red flowers fading to terracotta then 
creamy yellow. Its pleasantly aromatic, semi-evergreen, 
green-gray fern-like foliage is disease resistant and 
nicely compliments the cheerful flat umbel flowers. 


Add to Collection ~ 





Read More 
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Achillea (Yarrow) 


Achillea is valued for its pleasantly fragrant, feathery 
foliage and its long-lasting, conspicuous, flat umbel 
flowers. Vital ingredient of herbaceous borders or 
prairie plantings, Achillea blooms for weeks from late 
spring to late summer, in a wide range of colors 


Read More 


Achillea filipendulina' Gold Plate’ 
(Yarrow) 


One of the tallest Yarrows, award-winner Achillea 
filipendulina 'Gold Plate’ exhibits masses of long-lasting, 
impressive golden yellow umbels, up to 6 in. wide (15 
cm), atop a very attractive fern-like semi-evergreen 
foliage which has a spicy aroma when crushed. 


Add to Collection ~ 


Read More 








Achillea millefolium ‘Apricot Delight’ 
(Yarrow) 


A unique color! Good-looking, compact, bushy and heat 
loving, Achillea millefolium ‘Apricot Delight’ is a stunning 
Yarrow with its masses of long-lasting flower clusters in 
various shades of pink, from palest apricot to near red. 


Add to Collection ~ 





Read More 
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Achillea Faleoliain ‘Cerise Queen' 
(Yarrow) 


Weeks of cheerful blossoms! If you are looking for 
abundant blooms in shades of magenta for weeks of 
summer color, Achillea millefolium 'Cerise Queen’ is 


what you need. 
Add to Collection w 





Read More 
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Achillea millefolium 'Paprika' (Yarrow) 


A vigorous, striking variety! Achillea millefolium ‘Paprika’ 
is a stunning sight with its long-lasting, conspicuous, 
large clusters of bright red flowers fading delicately to 
light pink and creamy yellow as they age. 


Add to Collection ~ 


Read More 
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Achillea millefolium 'Pomegranate' 
(Yarrow) 


Good-looking, compact, bushy and heat loving, Achillea 
millefolium 'Pomegranate' is a stunning Yarrow with its 
masses of long-lasting clusters of rich velvety red 
flowers which immediately catch the eye. Its pleasantly 
aromatic, semi-evergreen, green fern-like foliage is 
disease resistant and nicely compliments the cheerful 


flat umbel flowers. 
Add to Collection w 





Read More 
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Achillea millefolium 'Pink Grapefruit’ 
(Yarrow) 


From deep rose to creamy pink! Good-looking, compact, 
bushy and heat loving, Achillea millefolium 'Pink 
Grapefruit' is a stunning Yarrow with its masses of long- 
lasting clusters of bright deep rose flowers fading 
delicately to creamy pink as they age. 


Add to Collection ~ 


Read More 





Achillea millefolium 'Red Velvet' (Yarrow) 


Good-looking, compact, bushy and heat loving, Achillea 
millefolium 'Red Velvet' is a stunning Yarrow with its 
masses of long-lasting clusters of bright, non fading, 


rich red flowers on tall stems. 
Add to Collection ~ 


Read More 
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Achillea millefolium 'Saucy Seduction’ 
(Yarrow) 


Good-looking, compact, bushy and heat loving, Achillea 
millefolium 'Saucy Seduction’ is a stunning Yarrow with 
its masses of long-lasting clusters of rose-pink flowers 


with tiny white centers. 
Add to Collection ~ 





Read More 


Achillea millefolium 'Summer Pastels' 
(Yarrow) 


With a soft palette of pastel colored flowers, Achillea 
millefolium 'Summer Pastels’ is a stunning Yarrow with 
masses of long-lasting flower clusters, up to 8 in. wide 
(20 cm), in glorious shades of red, pink, yellow, orange, 


salmon, lilac, purple and white. 
Add to Collection w 


Read More 
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Achillea millefolium 'Strawberry 
Seduction' (Yarrow) 


Achillea millefolium ‘Strawberry Seduction’ is a stunning 
Yarrow with its masses of long-lasting clusters of rich 
velvety red flowers with bright gold centers. Its 
pleasantly aromatic, green fern-like foliage is disease 
resistant and nicely compliments the cheerful flat 


umbel flowers. 
Add to Collection ~ 


Read More 





Achillea millefolium (White Yarrow) 


Achillea millefolium (White Yarrow) is a graceful 
perennial wildflower which produces an abundance of 
huge, flat clusters, 5 in. across (12 cm), packed with 20- 


25 creamy-white flowers. 
Add to Collection w 





Read More 
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Achillea sibirica subsp. camschatica 
‘Love Parade' (Yarrow) 


Native to Siberia, Achillea sibirica subsp. camschatica 
‘Love Parade' (Yarrow) is an upright, tufted, perennial 
with large umbels of soft pink flowers with pale yellow 
stamens from early summer to early fall. Attractive to 
butterflies, the charming blossoms rise atop an equally 
attractive foliage of bright green, almost shiny, leathery, 
dark green, lance-shaped leaves. Good-looking, 
compact, bushy and heat loving, this eye-catching 
beauty enlivens any sunny corner of the garden. 


Read More 


“Add to Collection ~ 





Aconitum napellus (Monkshood) 


Native to Western and Central Europe, Aconitum 
napellus brings showy, densely packed spikes of deep 
purplish-blue flowers and attractive foliage in the shade 
garden. 


Read More ‘Add to Collection + | 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Aconitum carmichaelii 'Arendsii' 
(Monkshood) 


Blooming later than most Aconitum species, award- 
winning Aconitum carmichaelii 'Arendsii'(Monkshood) is 
an erect, tuberous perennial with dense spires of rich 
azure-blue flowers in early to mid fall. Its hooded 
flowers resemble the hood worn by medieval monks, 
hence the common names of monkshood. They are 
borne atop thick, rigid stems clad with a handsome 
foliage of deeply divided, leathery, dark green leaves. 


Read More Add to Collection | 
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Acorus calamus 'Variegatus' (Variegated 


Sweet Flag) 


Ideal for wet areas, Acorus calamus 'Variegatus' 
(Variegated Sweet Flag) is an attractive herbaceous 
perennial forming a tuft of gracefully arching, narrow, 
sword-shaped leaves adorned with creamy-white and 
green stripes. Often displaying a nice pink tinge in cold 
weather, the foliage is sweetly fragrant when bruised. 





Read More “Add to Collection ~ 
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Acorus gramineus 'Ogon' (Golden Actaea pachypoda (White Baneberry) 


Variegated sweet Flag) Perfect for shade gardens, Actaea pachypoda (White 


Ideal for wet areas, Acorus gramineus 'Ogon' (Golden Baneberry) is an herbaceous perennial forming clumps 
Variegated Sweet Flag) is a semi-evergreen herbaceous of finely divided, bright green foliage, enhanced by 
perennial forming an attractive tuft of gracefully dense, globular clusters of small fluffy white flowers in 
arching, narrow, sword-shaped, golden-yellow leaves late spring and early summer. 





adorned with olive green stripes. The foliage is sweetly , 

re Read More Add to Collection » v 
fragrant when bruised and evergreen in mild winter a 
areas. 


Read More | Add to Collection + | 
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Actaea racemosa (Black Cohosh) Actaea simplex 'Pink Spike’ (Baneberry) 
Striking all summer long, award-winning Actaea Striking all summer long, Actaea simplex 'Pink Spike' 
racemosa (Black Cohosh) is a beautiful perennial with (Baneberry) is a beautiful perennial with chocolate- 
deep green, finely divided foliage, enhanced by purple, finely divided foliage, enhanced by gracefully 
gracefully arching wands of fragrant white flowers in arching wands of fragrant pink flowers in late summer 
late summer and fall. The blooms are packed in fluffy and fall. Raspberry-pink in bud, opening to pale pink, 
spikes, up to 2 ft. long (60 cm), which rise well above the the heavily scented flowers are packed in fluffy spikes 
foliage, and mature into attractive seed pods. along black waving stems. 
Read More ‘Add to Collection + | Read More (Add to Collection ~ | 
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Actaea simplex (Atropurpurea Group) 
‘Black Negligee' (Baneberry) 


Rich of an exotic perfume of grape and jasmine, Actaea 
simplex 'Black Negligee' (Baneberry) is a herbaceous 
perennial prized for its finely-divided, near-black leaves 
and eye-catching flower spikes. Standing out in late 
summer to early fall, attractive, dark stemmed fluffy 
spires, packed with deliciously fragrant creamy-white 
flowers adorned with a purple tinge, gracefully bob and 


sway in the breeze. 
Add to Collection w 





Read More 





Actaea simplex (Atropurpurea Group) 
‘Hillside Black Beauty’ (Baneberry) 


Striking all summer long, award-winning Actaea simplex 
‘Hillside Black Beauty' (Baneberry) is a beautiful 
perennial with dark reddish-purple, finely divided 
foliage, enhanced by gracefully arching wands of 
scented, pale pink flowers in late summer and fall. Their 
strong fragrance is reminiscent of summer phlox and 


ripe purple grapes. 
Add to Collection ~ 


Read More 
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Actaea simplex (Atropurpurea Group) 
‘Brunette’ (Baneberry) 


Striking all summer long, award-winning Actaea simplex 
‘Brunette’ (Baneberry) is a beautiful perennial with 
purple black, finely divided foliage, enhanced by 
gracefully arching wands of fragrant white flowers in 
late summer and fall. Purple-pink in bud, opening to 
white, the heavily scented flowers are packed in fluffy 
spikes along black waving stems. 'Brunette' provides 


interest for months. 
Add to Collection ~ 





Read More 


Actaea simplex (Atropurpure 
‘James Compton’ (Baneberry) 





Opening from pink buds in late summer to early fall, 
attractive, purple stemmed fluffy spires, packed with 
deliciously fragrant white flowers with a pink tinge, 
gracefully bob and sway in the breeze 


Add to Collection ~ 





Read More 
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Actaea simplex (Atropurpurea Group) 
‘Mountain Wave' (Baneberry) 


Actaea simplex 'Mountain Wave' (Baneberry) is a 
herbaceous perennial prized for its finely-divided, 
bronze leaves and eye-catching flower spikes. Standing 
out in late summer to early fall, attractive, dark 
stemmed fluffy spires, packed with deliciously fragrant 
creamy-white flowers adorned with a purple tinge, 
gracefully bob and sway in the breeze. 


Read More 
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Adiantum aleuticum (Maidenhair Fern) 


Incredibly attractive, Adiantum aleuticum (Maidenhair 
Fern) is a deciduous or semi-evergreen, perennial fern 
with graceful, bright green fronds which open like the 
fingers of a hand atop upright, shiny, purple-black wiry 
stems. Each finger is further divided into a series of 
triangular segments (pinnules). 


Read More 
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Actaea simplex (Bugbane) 


Fabulous at adding architectural height and late 
summer blooms to a shaded border, Actaea Simplex 
(Bugbane), formerly known as Cimicifuga Simplex, is 
very eye-catching with its long, fluffy spires packed with 
strongly fragrant, tiny starry creamy-white flowers. 


Read More 





Maidenhair) 


Incredibly attractive, Adiantum venustum (Himalayan 
Maidenhair) is a deciduous fern, almost evergreen in 
mild areas, with broadly triangular fronds composed of 
many small fan-shaped segments. Emerging in late 
winter to early spring, the new fronds display a 
charming salmon flush before maturing to fresh spring 
green. 


Read More Add to Collection ~ | 
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Aeonium ‘Sunburst’ Aeonium 'Zwartkop' 
Among the loveliest of Aeoniums, award-winning A truly captivating Aeonium, award-winning 'Zwartkop' 
‘Sunburst’ is an evergreen succulent with large is an evergreen succulent with large rosettes, 6-8 in. 
variegated rosettes, 6-8 in. across (15-20 cm), of fleshy, across (15-20 cm), of glossy, fleshy, dark burgundy, 
spoon-shaped leaves. Held on long bare stems, the pointed leaves. If grown in full sun, the foliage of this 
leaves are a delightful combination of creamy yellow Aeonium turns almost black, adding incredible drama 
and green stripes and are adorned with coppery red and interest to the garden or containers. 


tips when exposed to the sun. 


Read More Add to Collection w 
Read More Add to Collection w 











Aeonium canariense (Canary Island Aeonium haworthii 'Kiwi' 

Aeonium) Avery pretty Aeonium, award-winning 'Kiwi' is an 
Aeonium canariense is an impressive evergreen evergreen succulent with small variegated rosettes, 3-5 
succulent with large velvety rosettes, 6-12 in. across (15- in. across (7-12 cm), of fleshy, spoon-shaped leaves. 

30 cm), of fleshy leaves. Fresh green when grown in part Creamy-yellow in their center, the pointed leaves 
shade, the soft, fuzzy leaves become tinged with gradually change to soft green towards their edges, 
reddish pink when exposed to the sun. which are elegantly adorned with a rose-red ribbon 


when adequately exposed to the sun. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 
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Aeoniums 


Mostly native to the Canary Islands off the west coast of 
North Africa, Aeoniums are fascinating evergreen 
succulents with irresistible rosettes of fleshy, pinwheel 
leaves. Attractive when not blooming, they are 
particularly striking with their bright racemes of small, 
star-shaped flowers. 


Read More 
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Agapanthus 'Bressingham Blue' (African 
Lily) 

Agapanthus 'Bressingham Blue' is a flamboyant African 
Lily with showy, 4.5 in. (11 cm), rounded clusters of 
deep amethyst-blue flowers from mid summer to early 
fall. They rise on stiff, upright stalks atop clumps of 


beautiful, long, shiny leaves. 
Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Agapanthus ‘Arctic Star' (African Lily) 


Noted for its hardiness and vigorous growth, 
Agapanthus ‘Arctic Star' produces large rounded 
clusters of trumpet-shaped, pure white flowers on 
sturdy, upright stalks atop a clump of beautiful, semi- 
evergreen, gray-green, strap-shaped leaves. 


Read More 


Add to Collection ~ 





Agapanthus 'Donau' (African Lily) 


Agapanthus 'Donau' is a lovely African Lily with showy 
rounded clusters of star-shaped, pale-blue flowers 
adorned with dark-blue central stripes. Blooming from 
midsummer to fall, the showy flowers, up to 8 in. across 
(20 cm), rise on stiff, upright stalks atop clumps of 
beautiful, deciduous, arching, lustrous green leaves. 


Add to Collection ~ 





Read More 
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Agapanthus 'Dr. Brouwer' (African Lily) 


Agapanthus 'Dr. Brouwer’ is a lovely African Lily with 
showy rounded clusters of dark blue, star-shaped 
flowers from mid to late summer. They rise on stiff, 
upright stalks atop clumps of beautiful, deciduous, 


arching dark blue green leaves. 
Add to Collection w 





Read More 





Agapanthus ‘Luly’ (African Lily) 


Agapanthus ‘Luly’ is a particularly charming African Lily 
with striking rounded clusters of pale-blue, star-shaped 
flowers, each petal with a darker mid-vein. 


Add to Collection ~ 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Agapanthus ‘Loch Hope' (African Lily) 


Tall, award-winning Agapanthus 'Loch Hope’ produces 
glamorous rounded clusters of trumpet-shaped, deep 


blue flowers. 
Add to Collection ~ 


Read More 








Agapanthus ‘Northern Star' (African Lily) 


Native to South Africa, Agapanthus ‘Northern Star' is a 
particularly striking African Lily with showy rounded 
clusters of dark blue, star-shaped flowers from mid to 
late summer. They rise on stiff, upright stalks atop 
clumps of beautiful, deciduous, arching leaves tinged 


with deep violet at the base. 
Add to Collection w 





Read More 
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Agapanthus 'Peter Pan! (African Lily) 


Avery attractive dwarf Lily of the Nile, Agapanthus 
‘Peter Pan' produces graceful rounded clusters of 
trumpet-shaped, light blue flowers, each petal with a 


darker mid-vein. 
Add to Collection v 


Read More 





Agapanthus (Lily Of The Nile) 


Agapanthus are such flamboyant and exotic-looking 
perennials that it is impossible not to love them! 


Read More 
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Agapanthus ‘Silver Moon' (African Lily) 
A very attractive variegated Lily of the Nile, Agapanthus 
‘Silver Moon' enlivens the summer garden with its 
brightly stripped silvery-white, strap-shaped leaves. It is 


topped in summer with abundant rounded clusters of 
trumpet-shaped, lavender-blue flowers, which rise with 


majesty on stiff, upright stalks. 
Add to Collection ~ 


Read More 


s 


Agapanthus africanus 'Albus' (African 
Lily) 
Adding a bright splash to the flower border, Agapanthus 


africanus ‘Albus’ is a white African Lily with eye-catching, 
rounded clusters of crisp white, trumpet-shaped 


flowers. 
Add to Collection ~ 


Read More 
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Agapanthus africanus (African Lily) 


Native to South Africa, award-winning Agapanthus 
africanus is a particularly striking African Lily with showy 
rounded clusters of fragrant, blue, funnel-shaped 


flowers. 
Add to Collection ~ 


Read More 





Agapanthus praecox orientalis 'Queen 
Mum! (African Lily) 


Adding a bright color splash to borders and containers, 
Agapanthus praecox orientalis 'Queen Mum' is a 
particularly pretty African Lily with large, rounded 
clusters, densely packed with white and violet blue 
flowers. They rise on stiff, upright stalks, up to 3-4 ft. 
high (90-120 cm), well above the foliage clump of 
arching, glossy green, strap-like, evergreen leaves. 


Add to Collection w 


Read More 
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Agapanthus comptonii 'Headbourne 
Hybrids’ (African Lily) 


Among the hardiest Lilies of the Nile, award-winning 
Agapanthus 'Headbourne Hybrids' produces large 
rounded clusters, 3-4 in. wide (7-10 cm), of funnel- 
shaped flowers in variable shades of light and dark 


violet-blue. 
Add to Collection ~ 


Read More 


Agastache 'Black Adder' (Giant Hyssop) 


Eye-popping, this Agastache will add color and a lovely 
spiky texture to your garden. Hummingbirds will thank 


you for it! 
Add to Collection ~ 


Read More 
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Agastache 'Blue Boa’ (Anise Hyssop) 


Agastache 'Blue Boa' proudly displays luxurious deep 
violet-blue flower spikes held over ultra green foliage 
from early summer to fall. The flower spikes are long, 
wide, extremely showy and add lovely vertical lines to 
the landscape. Forms clumps of erect, branched stems 
up to 30-36 in. tall (75-90 cm) and 24 in. wide (60 cm). 


Add to Collection w 


Read More 





Agastache 'Bolero' (Hummingbird Mint) 


Compact, and hardy, Agastache 'Bolero' is a small 
Hummingbird Mint, which forms a low mound of 
bronzy green foliage, bearing spikes of vivid rose purple 
plumes from midsummer until fall. Blooming 
continuously weeks after weeks, they provide a bold 
visual impact in beds, borders or containers and 


hummingbirds feast on them. 
Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Agastache 'Blue Fortune’ (Giant Hyssop) 


Agastache 'Blue Fortune’ is a top pick for gardeners! Its 
long flowering season, showy flower spikes, licorice- 
scented foliage, low maintenance, and deer tolerance 


are seductive reasons 
Add to Collection ~ 


Read More 





Agastache 'Kudos Ambrosia’ 
(Hummingbird Mint) 


Very short, compact, and hardy, Agastache 'Kudos 
Ambrosia’ is a small Hummingbird Mint, which forms a 
low tight mound bearing airy spikes of creamy coconut, 
pale orange and light rose-pink plumes from early 
summer until fall. Blooming continuously weeks after 
weeks, they provide a bold visual impact in beds, 
borders or containers and hummingbirds feast on 


them. 
Add to Collection ~ 


Read More 
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Agastache 'Kudos Coral’ (Hummingbird 
Mint) 


Very short, compact, and hardy, Agastache 'Kudos Coral’ 
is a small Hummingbird Mint, which forms a low tight 
mound bearing airy spikes of sweet honey-mint 
scented, warm, coral plumes from early summer until 
fall. Blooming continuously weeks after weeks, they 
provide long lasting, glowing color in beds, borders or 
containers and hummingbirds feast on them. 


Add to Collection v 





Read More 
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Agastache 'Kudos Mandarin’ 
(Hummingbird Mint) 


Very short, compact, and hardy, Agastache 'Kudos 
Mandarin’ is a small Hummingbird Mint, which forms a 
low mound bearing airy spikes of cheerful, bright 
orange plumes from early summer until fall. Blooming 
continuously weeks after weeks, they provide long 
lasting, glowing color in beds, borders or containers and 


hummingbirds feast on them. 
Add to Collection ~ 


Read More 
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Very short, compact, and hardy, Agastache 'Kudos Gold' 
is asmall Hummingbird Mint, which forms a low mound 
bearing large, dense spikes of cheerful, golden-yellow 
plumes from early summer until fall. Blooming 
continuously weeks after weeks, they provide long 
lasting, glowing color in beds, borders or containers and 


hummingbirds feast on them. 
Add to Collection v 





Read More 
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Agastache 'Kudos Silver Blue’ 
(Hummingbird Mint) 


Very short, compact, and hardy, Agastache 'Kudos Silver 
Blue’ is asmall Hummingbird Mint, which forms a low 
mound of refined, deep green foliage, bearing plump 
spikes of soft, clear light blue plumes from early 
summer until fall. Blooming continuously weeks after 
weeks, they provide long lasting, glowing color in beds, 
borders or containers and hummingbirds feast on 
them. Delicate-looking but fast growing, this pretty 
Agastache is among the best of all hardy perennials for 


attracting pollinating insects. 
Add to Collection ~ 





Read More 
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Agastache ‘iudos Yellow' (Hummingbird 
Mint) 


Very short, compact, and hardy, Agastache 'Kudos 
Yellow’ is asmall Hummingbird Mint, which forms a low 
mound bearing large, dense spikes of cheerful, bright 
yellow plumes from early summer until fall. Blooming 
continuously weeks after weeks, they provide long 
lasting, glowing color in beds, borders or containers and 


hummingbirds feast on them. 
Add to Collection v 





Read More 





Agastache 'Summer Sunset 
(Hummingbird Mint) 


Set your borders aglow with this spectacular Agastache! 
‘Summer Sunset' features warm, sunset-orange hues all 
summer that will not fade in the summer's heat. Eye- 
popping, it will add color and a lovely spiky texture to 
your garden or containers. Hummingbirds will thank 


you for it. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Agastache 'Summer Sky' (Hummingbird 
Mint) 
Agastache 'Summer Sky' proudly displays glowing violet- 


blue flowers with dark calyxes over a bright green 
foliage from midsummer well into the fall for a great 


colorful display. 
Add to Collection ~ 





Read More 





Agastache (Hyssop) 


A wonderful perennial that adds color and a spiky 
texture to your garden! Agastache are beautiful, 
aromatic herbaceous perennials, rich of many qualities: 
broad color palette, lovely vertical lines, abundant 
blooms, drought and heat tolerance, great versatility 


Read More 
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Agastache foeniculum ‘Alabaster’ (Giant Agastache rugosa 'Little Adder' (Anise 





Hyssop) Hyssop) 

Its long flowering season, showy flower spikes, licorice- Compact and very floriferous, Agastache rugosa ‘Little 

scented foliage, low maintenance and deer resistance Adder' (Anise Hyssop) is a short, well-branched 

explain its great popularity among gardeners perennial with a remarkably long floral display, 

Basar rene extending from late spring to fall. Masses of tubular, 
“Add to Collection + | two-lipped lavender-blue flowers, held in showy spikes, 


are borne atop a bushy foliage clump of licorice-scented 
leaves. 


Read More Add to Collection w 





Agastache rugosa (Korean Mint) 


Agastache rugosa (Korean Mint) is a short-lived, erect, Agastache rupestris features sweetly fragrant, tubular 
herbaceous perennial with eye-catching purple flower salmon-orange flowers with purplish calyxes all 
spikes, 2-4 in. long (5-10 cm), held over a light-green summer. Eye-popping, it provides an outstanding 
aromatic foliage of stiff, toothed leaves. Edible, the garden performance and adds color as well as a lovely 
leaves exude an anise scent when crushed. spiky texture to the garden. Hummingbirds will thank 


ou for it. 
Read More Add to Collection w y 
Read More Add to Collection ~ 
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Agave ‘Blue Flame' 


Resembling a blue flame with its gracefully incurved 
leaf, Agave 'Blue Flame’ is an evergreen succulent 
perennial which produces elegant rosettes of flexible 
blue-green leaves with finely serrated margins and a 


terminal spine. 
Add to Collection w 


Read More 


Agave ‘Joe Hoak' 


Incredibly pretty, Agave 'Joe Hoak' is an evergreen 
succulent perennial which produces striking rosettes of 
gracefully curving leaves, delicately striated with pale 
gray-green and cream, and adorned with a terminal 


reddish-brown spine. 
Add to Collection w 


Read More 
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Agave 'Blue Glow' 


Agave 'Blue Glow' is a slow-growing evergreen succulent 
which produces elegant rosettes of blue-green, chalky 
leaves with finely toothed margins adorned with a 
golden and red ribbon. A striking beauty which is 
particularly stunning when backlit with its glowing red 


and golden margin. 
Add to Collection ~ 


Read More 
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Agave 'Kissho Kan' (Butterfly Agave) 





A magnificent Japanese selection, Agave 'Kissho Kan' is 
an evergreen, perennial succulent forming a perfectly 
symmetrical rosette of thick, rigid, soft silver-blue to 
blue-green leaves. The foliage is adorned with creamy 
white toothed margins and leaf spines, which emerge 
yellow, change to pale brown before turning dark 


reddish-brown. \ 
Add to Collection ~ 


Read More 
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Agave americana 'Mediopicta Alba’ 
(Century Plant) 

Smaller than its giant cousin, Agave americana, 
‘Mediopicta Alba'(Century Plant) is an evergreen 
perennial forming splendid rosettes of thick, spiny- 
edged, gray-green leaves, each with a bright creamy- 


white central stripe. The fleshy leaves are armed with 
recurved spines along the edges and a long terminal 


spine. 
Add to Collection v 





Read More 
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Agave americana (Century Plant) 


Incredibly beautiful and majestic, Agave americana 
(Century Plant) is a very large, evergreen perennial 
forming handsome rosettes of thick, spiny-edged, blue- 
green leaves, up to 6 ft. long (180 cm). 


Add to Collection ~ 


Read More 
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Agave americana 'Mediopicta Aurea’ 
(Century Plant) 

Smaller than its giant cousin, Agave americana, 
‘Mediopicta Aurea'(Century Plant) is an evergreen 


perennial forming striking rosettes of thick, spiny- 
edged, gray-green leaves, each with a bright yellow 


central stripe. 
Add to Collection ~ 


Read More 
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Agave attenuata 'Boutin Blue’ (Fox Tail 
Agave) 


A splendid blue selection of Fox Tail Agave, Agave 
attenuata ‘Boutin Blue’ is an evergreen succulent 
perennial which produces elegant rosettes of wide, 
flexible, blue-green leaves, without any teeth along their 
margins. Emerging from a tight center, the soft, pliable, 
voluptuous leaves arch gracefully back. 


Add to Collection w 





Read More 
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Agave attenuata 'Ray of Light' (Fox Tail 
Agave) 


An exquisite variegated selection of Fox Tail Agave, 
Agave attenuata 'Ray of Light’ is an evergreen succulent 
perennial which produces elegant rosettes of wide, 
flexible, pale green leaves, adorned with a fine white 
streak running the length of each leaf margin. Emerging 
from a tight center, the soft, pliable leaves arch 
gracefully back. 





Read More (Add to Collection v| 





Agave chrysantha (Golden Flowered 
Century Plant) 


A fascinating North American Agave, Agave chrysantha 
(Golden Flowered Century Plant) is an evergreen, 
perennial succulent forming a pretty rosette of fleshy, 
sword-shaped, grey-green leaves which radiate 
gracefully from the center of the plant, giving it a neat 
and rounded shape. Deeply guttered, the leaves are 
lined with sharp spines along their edges and with a 
terminal spine. 











Read More (Add to Collection y 
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Agave attenuata (Fox Tail Agave) 


Unlike many Agaves, Agave attenuata (Fox Tail Agave) is 
an evergreen succulent perennial which produces a 
handsome rosette of silvery, pale green leaves, up to 4 
ft. wide (120 cm), without teeth or terminal spines. Born 
ona thick stem which can reach 4 ft. (120 cm), the 
rosette is composed of flexible leaves which gracefully 
arch back, resembling an open flower. 











Read More |Add to Collection + | 








Agave colorata (Mescal Ceniza) 


Slow growing, Agave colorata (Mescal Ceniza) is an 
evergreen, perennial succulent forming a rosette of 
fleshy, nearly spoon-shaped, powdery blue leaves with 
particularly fascinating crossbanding. Rough textured, 
the leaves are deeply scalloped and lined with 
formidable, dark brown teeth along their margins and 
tipped with a stout terminal spine. 





Read More [Add to Collection ~ | 
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Graceful and upright, Agave desmetiana 'Variegata' is 
an evergreen succulent perennial which produces urn- 
shaped rosettes of elegantly curved, bright green leaves 
with bright golden-yellow edges and a terminal reddish- 


brown spine. 


Read More 


Add to Collection ~ 





An unforgettable sight, Agave nickelsiae, previously 
named Agave ferdinandi-regis, is an evergreen, 
perennial succulent forming a striking compact rosette 
of stout, smooth and spineless, dark olive green leaves. 
Each leaf is beautifully adorned with ornamental white 
bud prints. Lacking teeth along the edges, they instead 
exhibit narrow white margins and are tipped by a 


contrasting black terminal spine. 


Read More 


Add to Collection w 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Find plants that grow in my re 


gion - Northern California - North America 
gis VAR fe gst 







Agave havardiana (Harvard Agave) 


Extremely cold hardy, Agave havardiana (Havard Agave) 
is an evergreen, perennial succulent forming a tight 
rosette of fleshy, broad, cupped, silver-gray leaves. 
Adding an attractive texture and interest year-round, 
the leaves are heavily lined with dark brown teeth along 
their margins and tipped with a wickedly sharp black 


terminal spine. 
Add to Collection ~ 


Read More 


Agave ovatifolia 'Frosty Blue’ (Whale's 
Tongue Agave) 


Surprisingly cold hardy, Agave ovatifolia 'Frosty Blue’ 
(Whale's Tongue Agave) is an evergreen, perennial 
succulent forming a solitary rounded rosette of thick, 
broad, distinctively cupped, gray to powdery-blue 
leaves. Adding interesting texture and interest year- 
round, the leaves are lined with small teeth along their 
margins and tipped with a dark gray terminal spine. 


Add to Collection ~ 


Read More 
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Agave ovatifolia (Whale's Tongue Agave) 


Surprisingly cold hardy, Agave ovatifolia (Whale's 
Tongue Agave) is an evergreen, perennial succulent 
forming a solitary rounded rosette of thick, broad, 
slightly cupped, gray to powdery-blue leaves. Adding 
interesting texture and interest year-round, the leaves 
are lined with small teeth along their margins and 


tipped with a long terminal spine. 
Add to Collection ~ 


Read More 
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Agave parryi var. huachucensis 
(Artichoke Agave) 


Fairly compact and cold tolerant, Agave parryi var. 
huachucensis (Artichoke Agave) is an evergreen, 
perennial succulent forming tight rosettes of broad, 
thick, rigid, silvery-gray leaves with a conspicuous dark 


terminal spine. 
Add to Collection w 


Read More 
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Agave parryi (Artichoke Agave) 


Surprisingly cold hardy, award-winning Agave parryi 
(Artichoke Agave) is an evergreen, perennial succulent 
forming pretty rosettes of thick, rigid, silvery-blue to 
silvery-green leaves, tipped and edged with short, dark 


spines. 
Add to Collection v 


Read More 


Agave parryi var. truncata 'Huntington’ 
(Artichoke Agave) 


Highly sought after, Agave parryi var. truncata 
‘Huntington’ (Artichoke Agave) is an evergreen, 
perennial succulent forming tight rosettes of thick, 
broad, short, pale blue-gray leaves with widely spaced 
small teeth and a wavy terminal spine. Dark reddish- 
brown on new leaves, the spines fade to gray on older 
leaves. Adding intriguing beauty, the leaves carry on 
their lower surfaces the distinct imprints of the thorny 
leaf margins of the previous outer leaf-bud. 


Add to Collection ~ 


Read More 


38/341 


7/16/2018 Find plants that grow in my region - Northern California - North America 









Agave parryi var. truncata (Artichoke Agave victoriae-reginae (Queen Victoria 


Agave) Century Plant) 

Fairly compact and cold tolerant, Agave parryi var. Incredibly attractive, award-winning Agave victoriae- 
truncata (Artichoke Agave) is an evergreen, perennial reginae is an evergreen, perennial succulent forming a 
succulent forming tight rosettes of broad, short, thick, perfectly spherical, solitary rosette of thick, smooth and 
silvery-blue leaves with conspicuous reddish-brown spineless, dark green leaves. Each leaf is adorned with 
teeth and terminal spines. almost 'hand-painted' white margins and a small 


terminal spine. 
Read More Add to Collection w P 
Read More Add to Collection w 





Agave vilmoriniana (Octopus Agave) Ageratum houstonianum 'Blue Horizon' 


Prized for its graceful foliage, Aloe vilmoriniana (Floss Flower) 


(Octopus Agave) is an evergreen succulent perennial One of the tallest, Ageratum houstonianum ‘Blue 
adding great interest in the landscape. It forms a Horizon’ (Floss Flower) features fluffy round clusters of 
solitary rosette of long, slender, gray-green leaves that lavender to purplish-blue flowers resembling asters. 


arch and undulate, resembling the tentacles of an d : 
octopus. The teethless edges of the leaves curl inward, Bea MIBIe Add to Collection v 


particularly around the tips. 


Read More Add to Collection w 
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Ageratum houstonianum (Floss Flower) 


An old favorite with its fluffy round clusters, Ageratum 
houstonianum (Floss Flower) is one of the few annuals 


to tolerate light shade 
Add to Collection w 


Read More 
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Fast growing, Ajuga reptans ‘Blueberry Muffin' (Carpet 
Bugle) is a vigorous evergreen perennial prized for its 
blueberry-blue flowers and thick leaves, which quickly 
form a dense mat of attractive rosettes. Emerging with 
a bronze flush in mid-spring, the small but weather 
resistant, green leaves contrast nicely with the lavender- 


blue flower spikes 
Add to Collection w 


Read More 
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Ajuga reptans ‘Black Scallop’ (Carpet 
Bugle) 


Ajuga reptans ‘Black Scallop’ (Carpet Bugle) is a creeping 
perennial prized for its short spikes of fragrant, deep 
blue flowers and very glossy, near-black, scalloped 
leaves. Blooming in late spring to early summer, the 
flowers rise above the contrasting, spreading rosettes 
formed by the leaves, putting on an eye-catching 


display. 
Add to Collection ~ 


Read More 


Ajuga reptans ‘Bronze Beauty' (Carpet 
Bugle) 


Fast growing, Ajuga reptans ‘Bronze Beauty' (Carpet 
Bugle) is a vigorous perennial prized for its rich blue 
flowers and contrasting bronze-tinged leaves, which 
quickly form a dense mat of attractive rosettes. Ajuga 
reptans is valued as a wonderful spreader making a 
colorful groundcover, which will thrive in shady areas 


where grass has difficulty growing. 
Add to Collection w 


Read More 
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Ajuga reptans 'Burgundy Glow' (Carpet 
Bugle) 


Noted for its wonderful tricolored foliage, Ajuga reptans 
‘Burgundy Glow' (Carpet Bugle) is a popular low- 
growing perennial prized for its short spikes of pretty 
blue flowers and contrasting creamy-white, rose- 
burgundy, and dark green foliage. Spreading more 
slowly than many other varieties, 'Burgundy Glow’ will 
form over time a thick mat of attractive, lustrous 


rosettes. 
Add to Collection ~ 


Read More 
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Ajuga reptans 'Chocolate Chip' (Carpet 
Bugle) 


Noted for its extremely dwarf habit and chocolate 
foliage, Ajuga reptans 'Chocolate Chip' (Carpet Bugle) is 
a ground-hugging perennial prized for its bluish-purple 
flower spikes on display in mid to late spring. The 
blossoms rise slightly above the foliage of tiny, glossy, 
oval leaves which are chocolate with burgundy 


highlights. 
Add to Collection w 


Read More 
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Ajuga reptans 'Catlin's Giant’ (Carpet 
Bugle) 


Award-winning Ajuga reptans 'Catlin's Giant' (Carpet 
Bugle) is an evergreen perennial prized for its large, 
glossy purplish-bronze leaves, 6 in. long (15 cm), which 
quickly form a dense mat of attractive rosettes. 


Add to Collection ~ 


Read More 


Ajuga reptans (Carpet Bugle) 


Valued as a wonderful spreader making colorful 
groundcovers with its dense, attractive leaf rosettes, 
Carpet Bugle (Ajuga reptans) is a quick mat-forming 
grower which will thrive in shady areas where grass 
won't grow 


Read More 
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Akebia quinata (Chocolate Vine) 


Vigorously spreading, Akebia quinata (Chocolate Vine) is 
a dainty semi-evergreen, twining, woody vine with 
dangling racemes of small, wine-red flowers with a 
spicy, chocolate fragrance in spring. The blooms stand 
out against the bright green foliage of elliptic leaflets 
which becomes purple flushed in cold weather. 


Read More 


Add to Collection ~ 
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Alcea rosea 'Blacknight' (Hollyhock) 


Providing architectural height to borders, Alcea rosea 
‘Blacknight' (Hollyhock) is a robust perennial which 
produces tall, sturdy spikes of funnel-shaped, deep 
black-purple, single flowers, 4 in. across (10 cm), with a 
bright buttery-yellow throat. Blooming from mid to late 
summer, the striking flowers are arranged all round the 
spike and bloom from the bottom up. 


Add to Collection ~ 


Read More 
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Albizia julibrissin f. rosea (Silk Tree) 


Fast growing, award-winning Albizia julibrissin f. rosea 
(Silk Tree) is a small to medium sized, deciduous tree 
with a flat-topped, spreading canopy of large, fern-like 
bipinnate, green leaves. Sensitive, the leaflets fold when 
touched and at night. Fluffy rose-pink, powder puff 
flowerheads, with prominent stamens, open in early 
summer and cover the tree until mid-summer. 


Add to Collection ~ 


Read More 
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Alcea rosea 'Fiesta Time’ (Hollyhock) 
Noted for its shorter stature, Alcea rosea 'Fiesta Time' 
(Hollyhock) is a short-lived perennial which produces 
sturdy spikes of large, double, cerise pink, fringed 


flowers. Blooming from mid to late summer, the striking 
flowers are arranged all round the spike and bloom 


from the bottom up. 
Add to Collection ~ 


Read More 
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Alcea rosea ‘Halo Blush’ (Hollyhock) 





Providing architectural height to borders, Alcea rosea 
'Halo Blush' (Hollyhock) is a short-lived perennial which 
produces tall, sturdy spikes of large, funnel-shaped, 
white, single flowers, adorned with a bright fuchsia-red 
halo and yellow throat. Blooming from early to 
midsummer, the striking flowers are arranged all round 
the spike and bloom from the bottom up. 


Add to Collection ~ 


Read More 





Alcea rosea 'Mars Magic' (Hollyhock) 


Providing architectural height to borders, Alcea rosea 
'Mars Magic' (Hollyhock) is a robust perennial which 
produces tall, sturdy spikes of funnel-shaped, brilliant 
red, single flowers, 4 in. across (10 cm), with a bright 
buttery-yellow throat. Blooming from mid to late 
summer, the striking flowers are arranged all round the 
spike and bloom from the bottom up. 


Add to Collection w 


Read More 
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Alcea rosea ‘Halo Cerise’ (Hollyhock) 


Providing architectural height to borders, Alcea rosea 
'Halo Cerise’ (Hollyhock) is a short-lived perennial which 
produces tall, sturdy spikes of large, funnel-shaped, 
cerise pink, single flowers, adorned with a rich purple 
halo. Blooming from early to midsummer, the striking 
flowers are arranged all round the spike and bloom 


from the bottom up. 
Add to Collection ~ 


Read More 








Alcea rosea 'Queeny Purple’ (Hollyhock) 


Noted for its shorter stature, Alcea rosea 'Queeny 
Purple’ (Hollyhock) is an annual which produces sturdy 
spikes of large, frilly edged, purple flowers, resembling 
powder puffs. Blooming from mid to late summer, the 
striking flowers, up to 4in. across (10 cm), are arranged 
all round the spike and bloom from the bottom up. An 
old garden favorite, this award-winning hollyhock is 
perfect for the sunny border or containers. Great for 


small gardens too! 
Add to Collection w 





Read More 
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Alcea rosea ‘Radiant Rose’ (Hollyhock) 


Providing architectural height to borders, Alcea rosea 
‘Radiant Rose' (Hollyhock) is a robust perennial which 
produces tall, sturdy spikes of funnel-shaped, brilliant 
rosy-pink, single flowers, 4 in. across (10 cm), witha 
bright buttery-yellow throat. Blooming from mid to late 
summer, the striking flowers are arranged all round the 
spike and bloom from the bottom up. 


Add to Collection ~ 


Read More 








Alcea rosea 'Spring Celebrities Lilac’ 
(Hollyhock) 


Noted for its shorter stature, Alcea rosea 'Spring 
Celebrities Lilac' (Hollyhock) is a short-lived perennial 
which produces sturdy spikes of large, double, lilac, 
fringed flowers. Blooming from mid to late summer, the 
striking flowers are arranged all round the spike and 
bloom from the bottom up. An old garden favorite, this 
hollyhock cultivar is perfect for the sunny border or 
containers. Great for small gardens too! 


Add to Collection ~ 





Read More 
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Alcea rosea ‘Spring Celebrities Carmine 
Rose’ (Hollyhock) 


Noted for its shorter stature, Alcea rosea 'Spring 
Celebrities Carmine Rose' (Hollyhock) is a short-lived 
perennial which produces sturdy spikes of large, 
double, brilliant rosy-red flowers. Blooming from mid to 
late summer, the striking flowers are arranged all round 
the spike and bloom from the bottom up. An old garden 
favorite, this hollyhock is perfect for the sunny border 
or containers. Great for small gardens too! 


Add to Collection ~ 





Read More 





Alcea rosea 'Spring Celebrities Pink’ 
(Hollyhock) 


Noted for its shorter stature, Alcea rosea 'Spring 
Celebrities Pink' (Hollyhock) is a short-lived perennial 
which produces sturdy spikes of large, double, soft pink 
flowers. Blooming from mid to late summer, the striking 
flowers are arranged all round the spike and bloom 
from the bottom up. An old garden favorite, this 
hollyhock is perfect for the sunny border or containers. 


Great for small gardens too! 
Add to Collection w 





Read More 
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Alcea rosea 'Spring Celebrities Purple’ 
(Hollyhock) 


Noted for its shorter stature, Alcea rosea 'Spring 
Celebrities Purple’ (Hollyhock) is a short-lived perennial 
which produces sturdy spikes of large, double, rich 
purple flowers. Blooming from mid to late summer, the 
striking flowers are arranged all round the spike and 
bloom from the bottom up. An old garden favorite, this 
hollyhock is perfect for the sunny border or containers. 
Great for small gardens too! 


Read More Add to Collection w 





Alchemilla molli 


*, - 


S (Lady's Mantle) 


A bestseller that should be in most gardens, Alchemilla 
mollis provides a lovely finish to a border or a path edge 
and blends beautifully with most plants. 


Read More Add to Collection w 
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Alcea rosea 'Spring Celebrities White’ 
(Hollyhock) 


Noted for its shorter stature, Alcea rosea 'Spring 
Celebrities White’ (Hollyhock) is a short-lived perennial 
which produces sturdy spikes of large, double, pristine 
white flowers. Blooming from mid to late summer, the 
striking flowers are arranged all round the spike and 
bloom from the bottom up. An old garden favorite, this 
hollyhock is perfect for the sunny border or containers. 
Great for small gardens too! 


Read More Add to Collection w 


=~ ~ 


Allium 'Ambassador' (Ornamental 
Onion) 


Award-winner Allium 'Ambassador' is one of the tallest 
and most architectural onions with its large globe- 
shaped inflorescence, 8 in. across (20 cm), densely 
packed with hundreds of small, star-shaped purple 
flowers. Blooming for up to 5 weeks in late spring to 
early summer, this spectacular Allium enjoys one of the 
longest blooming season. 


Read More Add to Collection w 
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Allium 'Firmament' (Ornamental Onion) 


Regarded by some as one of the very best, Allium 
‘Firmament' is a rather unusual Allium. Instead of 
having round flowerheads, it is only two-thirds of the 
sphere, about 4-5 in. wide (10-12 cm). It is packed with 
star-shaped, dark silvery purple flowers, each flower 
being comprised of dark purple florets adorned with 


shimmering silver anthers. 
Add to Collection ~ 


Read More 
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Allium 'Globemaster' (Ornamental 
Onion) 


Boasting of of the biggest flower heads, multiple award- 
winner Allium 'Globemaster' is a striking ornamental 
onion with its inflorescence consisting of dozens of 
small star-shaped violet flowers forming a 10 inch wide 


(25 cm) globe-shaped cluster! 
Add to Collection w 


Read More 
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One of the tallest and most architectural onions with its 
inflorescence consisting of dozens of small star-shaped 
reddish-purple flowers forming a 6 inches across (15 


Add to Collection ~ 


cm) globe-shaped cluster 


Read More 
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Allium 'His Excellency’ (Ornamental 
Onion) 


Tall and majestic, Allium 'His Excellency’ is a most 
architectural flowering onion with its large globe- 
shaped inflorescence, 5 in. across (12 cm), densely 
packed with hundreds of small, star-shaped violet-blue 
flowers. Blooming for weeks in late spring to early 
summer, this spectacular Allium remains ornamental in 
the garden well into summer. Planted in groups, it 
makes a terrific focal point within the border. 


Add to Collection ~ 


Read More 
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Allium 'Mont Blanc' (Ornamental Onion) Allium atropurpureum (Ornamental 


Tall and elegant! Allium 'Mont Blanc' is a splendid Onion) 
beauty with its 4 inch wide (10 cm) umbels of pure- Allium atropurpureum is a hardy perennial bulb with 
white flowers atop sturdy, upright stems star-shaped, deep purple-red flowers packed into a half- 





globe umbel, 2 in. wide (5 cm). Each flower is comprised 
of deep merlot-purple florets adorned with blueberry- 
purple eyes, which creates a wonderful contrast of 
colors. Blooming in late spring to early summer, the 
flowers are borne on sturdy, upright stems above strap- 
shaped green leaves. 


Read More | Add to Collection w 





Read More | Add to Collection v| 
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Allium caeruleum (Ornamental Onion) Allium cristophii (Star of Persia) 
Spectacular and refreshing! Prized for its true blue Everlasting shimmering amethyst flowers! Allium 
color, Allium caeruleum provides interesting cristophii (Star of Persia) is an elegant ornamental onion 
ornamental value in the garden in late spring to early with star-shaped silvery purple flowers forming a 8 inch 
summer. wide (20 cm) globe-shaped cluster atop narrow and 
( ) hairy leaves. 
Read More | Add to Collection ; - 
: Read More | Add to Collection ~ 
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Dramatic border background plant! Perhaps the tallest 
of the ornamental onions, Allium giganteum is a striking 
and bold addition to the garden with its star-shaped, 
tiny lilac-purple flowers forming a 5-6 in. wide (12-15 


cm) globe-shaped cluster. 
Add to Collection ~ 





Read More 
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Allium hollandicum ‘Purple Sensation’ 
(Ornamental Onion) 


A favorite of many gardeners, multiple award-winner 
Allium 'Purple Sensation’ is a striking ornamental onion 
with its inflorescence consisting of dozens of small, star- 
shaped, rich violet-lilac flowers, forming perfectly round 
flowerheads, 3 in. wide (8 cm). They are borne atop 
sturdy stalks, which arise from a group of 6 to 8 
handsome, blue-green, straplike leaves. 


Add to Collection ~ 





Read More 





Allium molly (Lily Leek) 


Would you have ever thought that Alliums could display 
clusters of golden yellow flowers? Allium moly ((Lily 
Leek) does, and it does it superbly and profusely! 


Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Allium neapolitanum (Ornamental 
Onion) 


Fragrant, sparkling flowers! Allium neapolitanum is a 
beautiful, profusely-flowering ornamental onion with 
sweetly-scented clusters of white, star-shaped flowers 
forming umbels atop narrow, green leaves. 


Add to Collection ~ 


Read More 
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Allium oreophilum (Pink Lily Leek) 


Allium oreophilum (Pink Lily Leek) is a compact, hardy 
bulb with delicate, loose umbels of rosy reddish-pink, 
star-shaped flowers adorned with darker midveins. The 
blossoms are mounted on wiry gray-mauve stems and 
rise above narrow, semi-erect, gray-green leaves. 


Add to Collection v 





Read More 
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Allium schoenoprasum (Chives) 
Great for spicing up salads or edging borders! Chives 


(Allium schoenoprasum) are cultivated both for their 
culinary uses and their ornamental value. 


Add to Collection v 


Read More 
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Allium Rosenbachianum (Showy Persian 
Onion) 


Blooming about two weeks earlier than the other large 
Alliums, Allium rosenbachianum (Showy Persian Onion) 
is a bulbous perennial with large, rounded umbels, 4 in. 
across (10 cm), packed with up to 50 deep-purple, star- 
shaped flowers adorned with prominent, white 


stamens. 
Add to Collection w 


Read More 
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Allium senescens (German Garlic) 


Allium senescens (German Garlic) is a bulbous 
herbaceous perennial which forms a tuft of twisted, 
grassy-looking, green leaves and produces up to 30 
fragrant round balls of soft pink-lilac flowers atop 
upright stems in mid to late summer. Lasting for several 
weeks, they attract butterflies and hummingbirds. 


Add to Collection ~ 


Read More 
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Allium sphaerocephalon (Drumstick 
Allium) 


Adds interest and movement to the border with its 
dense egg-shaped flower heads atop straight and 
slender stems, delicately turning from green to purple 


as they mature. 
Add to Collection w 





Read More 
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Allium stipitatum 'White Giant’ 
(Ornamental Onion) 


One of the tallest white Alliums, Allium 'White Giant’ 
features huge globes, 6-8 in. wide (15-20 cm), densely 
packed with hundreds of snow-white flowers adorned 
with emerald green eyes. They are borne atop sturdy, 
upright stems and rise above the foliage of upright, 


strap-shaped, glossy green leaves. 
Add to Collection w 


Read More 





Allium unifolium (Oneleaf Onion) 


Allium Unifolium (Oneleaf Onion) is a compact 
perennial with delicate clusters of up to 30 fairly large, 
star-shaped, satiny, rose-pink flowers. The blossoms are 
borne atop the foliage of short gray-green basal leaves. 
Blooming in late spring to early summer, this charming 
Allium spreads freely in the garden without being a 


pest. 
Add to Collection ~ 


Read More 
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Alliums (Ornamental Onions) 


Alliums are plants of exquisite beauty that deserve a 
place in perennial gardens. Easy to grow and 
undemanding, these very ornamental bulbs distinguish 
themselves by their great diversity in color, 
inflorescence, flowering height and bloom times. Many 
species bloom in early summer - just after the spring- 
flowering period and just before the exuberant full 
bloom of summer. 


Read More 
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Aloe arborescens (Torch Aloe) Aloe aristata (Torch Plant) 
Prized for its colorful flowers and attractive foliage, Aloe Hardy and attractive, Aloe aristata (Torch Plant) is an 
arborescens (Torch Aloe) is an evergreen succulent evergreen succulent perennial forming charming 
shrub with branching stems holding many decorative rosettes, packed with fleshy, lance-shaped, incurved 
rosettes. Each rosette consists of widely spreading, leaves with tufted tips. Pale green in the shade, the 
gray-green, sword-shaped leaves with conspicuous pale leaves turn dark green in full sun. Each leaf exhibits 
teeth along their edges. scattered white spots, raised near the base and 


becoming spiny towards the tips. 
Read More Add to Collection w eed 
Read More Add to Collection ~ 
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Aloe bar 


ba Alo 


e brevifolia (Short-Leaf Aloe) 
Well-known for the medicinal value of the juice of its Beloved for its attractive foliage, Aloe brevifolia (Short- 
leaves, Aloe barbadensis (Aloe vera) is an evergreen Leaf Aloe) is an evergreen succulent perennial forming a 
succulent perennial forming clumps of rosettes of long, carpet of decorative rosettes, 4in. wide (10 cm), with 
fleshy, narrow, light green leaves with whitish to reddish broadly triangular spreading fleshy leaves. Pale blue in 
toothed margins. The leaves turn reddish purple when light shade, the leaves turn rosy-pink and golden-yellow 
the plant is under drought stress. | in full sun, creating a very pretty display. 


Read More Add to Collection ~ Read More Add to Collection ~ 
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Aloe ferox (Cape Aloe) 


Native to South Africa, Aloe ferox (Cape Aloe) is a large 
and showy, evergreen succulent forming a dense 
rosette of blue-green, lance-shaped leaves, often 
flushed with rose, up to 3 ft. long (90 cm). Each leaf is 
adorned with dark brown spines along the edges and 
on the leaf surfaces, especially on the lower surface. 


Add to Collection w 


Read More 








Aloe marlothii (Mountain Aloe) 


Adding a majestic presence to the garden, Aloe 
marlothii (Mountain Aloe) is a large evergreen succulent 
forming a dense rosette of fleshy, grayish green leaves, 
up to 5 ft. long (150 cm), with a broad base tapering to a 
sharp point. They are covered with reddish-brown 
spines along the edges and randomly on their upper 


and lower surfaces. 
Add to Collection ~ 


Read More 
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Aloe maculata (Soap Aloe) 


Prized for its colorful flowers and interesting foliage, 
Aloe maculata (Soap Aloe) is an evergreen succulent 
perennial forming small rosettes of thick, sword- 
shaped, white spotted leaves adorned with sharp teeth 
along their edges. Pinkish red in full sun, the foliage 


turns bluish-green in part shade. 
Add to Collection w 


Read More 
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Aloe nobilis (Golden Toothed Aloe) 
Vigorous, Aloe nobilis (Golden Toothed Aloe) is an 
evergreen succulent perennial forming a carpet of 
decorative rosettes, 12in. wide (30 cm), with broadly 


triangular, fleshy leaves. Bright green in light shade, the 
leaves turn amazingly orange when in full sun, creating 


a very pretty display. 
Add to Collection ~ 





Read More 
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Aloe plicatilis (Fan Aloe) 


Unique with its fan-like leaf arrangement, Aloe plicatilis 
(Fan Aloe) forms a remarkable shrub or small tree. At 
the end of branched stems, the fleshy, strap-shaped, 
round-tipped, blue-gray leaves, about 1 ft. long (30 cm), 
are stacked in pairs and are reminiscent of fans. 


Add to Collection v 


Read More 
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Aloe striata (Coral Aloe) 


More frost hardy than most Aloes, Aloe striata (Coral 
Aloe) is an evergreen succulent perennial forming 
beautiful rosettes of flat broad leaves. Pale gray-green, 
the fleshy leaves warm up to pink in full sun or take on 
blue-gray hues in the shade. Toothless, the leaves 
exhibit subtle narrow stripes along their length and 


transparent pinkish red margins. 
Add to Collection w 


Read More 
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Aloe salvonul (Spiral Koay: 


Absolutely fascinating, Aloe polyphylla (Spiral Aloe) is a 
compact evergreen succulent valued for its foliage 
arranged in a perfect spiral pattern. The fleshy gray- 
green leaves form a tight rosette that becomes a 
beautiful spiral, either clockwise or counterclockwise, as 
the plant ages. A plant can count up to 150 leaves 


geometrically arranged in 5 ranks. 
Add to Collection ~ 


Read More 








Alstroemeria ‘Butterscotch’ (Peruvian 
Lily) 


Ideal to brighten up the garden, Alstroemeria 
‘Butterscotch' (Peruvian Lily) is a tall, vigorous perennial 
which produces a profusion of soft pinkish apricot 
flowers, adorned with yellow throats and dark 
burgundy streaks. Blooming from early summer to early 
fall, the eye-catching blossoms rise atop sturdy stems 
clad with lance-shaped, fresh green leaves. 


Add to Collection v 


Read More 
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Alstroemeria 'Flaming Star’ (Peruvian 
Lily) 


Spice up your garden or patio with the spectacular 
blossoms of Alstroemeria ‘Flaming Star' (Peruvian Lily). 
Free-flowering, this exuberant and vigorous perennial 
features brilliant orange funnel-shaped flowers that are 


ideal to brighten up the garden. 
Add to Collection w 


Read More 
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Alstroemeria 'Inca Ice' (Peruvian Lily) 


Hardier than most, Alstroemeria ‘Inca Ice' (Peruvian Lily) 
is a tuberous perennial with lance-shaped, dark green 
leaves and a profusion of long-lasting, large, funnel- 
shaped flowers with soft apricot pink and creamy yellow 
petals, adorned with burgundy streaks. Blooming from 
early to late summer, this Peruvian Lily is quite vigorous 
and produces loads of flowers over a long period. 


Add to Collection ~ 


Read More 
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Alstroemeria 'Fougere' (Peruvian Lily) 


Alstroemeria 'Fougere' (Peruvian Lily) is a vigorous 
perennial that features long-lasting, large, funnel- 
shaped white flowers, flushed with purple in the throat 
and adorned with burgundy streaks. 


Read More 


Add to Collection ~ 


Alstroemeria ‘Inca Joli’ (Peruvian Lily) 


Hardy, Alstroemeria ‘Inca Joli’ (Peruvian Lily) is a 
tuberous perennial with lance-shaped, dark green 
leaves and a profusion of long-lasting, large, funnel- 
shaped, fiery orange-red flowers, adorned with golden 
throats and burgundy streaks. Blooming from late 
spring to late summer, this Peruvian Lily is quite 
vigorous and produces loads of flowers over a long 


period. 
Add to Collection ~ 


Read More 
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Alstroemeria 'Indian Summer' (Peruvian 
Lily) 


Exotic looking, Alstroemeria ‘Indian Summer' (Peruvian 
Lily) is a vigorous perennial with coppery-orange and 
golden-yellow flowers that are ideal to brighten up the 
garden. Adorned with dark burgundy streaks, the eye- 
catching flowers bloom profusely for weeks above a 
handsome foliage of lance-shaped, rich bronze leaves. 


Add to Collection ~ 


Read More 





Alstroemeria 'Mauve Majesty' (Peruvian 
Lily) 


Hardy, Alstroemeria 'Mauve Majesty’ (Peruvian Lily) is a 
tuberous perennial with lance-shaped, dark green 
leaves and a profusion of long-lasting, large, funnel- 
shaped, bright mauve pink flowers, adorned with a 
creamy yellow throat and burgundy streaks. 


Add to Collection ~ 


Read More 
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Alstroemeria 'Mars' (Peruvian Lily) 
Exotic looking, Alstroemeria 'Mars' (Peruvian Lily) is a 
vigorous perennial with fiery scarlet flowers that are 


ideal to brighten up the garden. Their inner petals are 
adorned with dark burgundy streaks and the upper two 


enjoy a golden-yellow flash. 
Add to Collection w 





Read More 
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Alstroemeria 'Princess Amina’ (Peruvian 
Lily) 


Compact and free flowering, Alstroemeria ‘Princess 
Amina’ (Peruvian Lily) is a densely branched, tuberous 
perennial with lance-shaped, dark green leaves anda 
profusion of bright orange flowers, borne from early 
summer into fall. Long-lasting, the blossoms are 
adorned with a yellow throat and dark red markings on 


their inner petals. 
Add to Collection w 





Read More 
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Alstroemeria 'Princess Diana’ (Peruvian 
Lily) 


Compact and free flowering, Alstroemeria ‘Princess 
Diana’ (Peruvian Lily) is a densely branched, tuberous 
perennial with lance-shaped, dark green leaves and a 
profusion of bright yellow flowers, borne from early 
summer into fall. Long-lasting, the blossoms are 
adorned with rose-pink stripes and burgundy streaks 
on their inner petals. 





Read More 


Add to Collection w 





Alstroemeria ‘Princess Fabiana’ 
(Peruvian Lily) 


Compact and free flowering, Alstroemeria ‘Princess 
Fabiana’ (Peruvian Lily) is a densely branched, tuberous 
perennial with creamy-white variegated, lance-shaped 
leaves and a profusion of creamy-white flowers borne 


from early summer into fall. 
Add to Collection w 





Read More 
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Alstroemeria 'Princess Eliane’ (Peruvian 
Lily) 
Compact and free flowering, Alstroemeria ‘Princess 
Eliane' (Peruvian Lily) is a densely branched, tuberous 
perennial with lance-shaped, dark green leaves and a 
profusion of bright pink flowers, 2 in. wide (5 cm), borne 


from early summer into fall. Long-lasting, the blossoms 
are adorned with a yellow throat and burgundy streaks 


on their inner petals. 
Add to Collection w 





Read More 





Alstroemeria 'Princess lvana' (Peruvian 
Lily) 

Compact and free flowering, Alstroemeria 'Princess 
Ivana' (Peruvian Lily) is a densely branched, tuberous 
perennial with lance-shaped, dark green leaves anda 
profusion of rosy pink flowers, 2 in. wide (5 cm), borne 
from early summer into fall. Long-lasting, the blossoms 
are adorned with a yellow throat and burgundy streaks 


on their inner petals. 
Add to Collection w 


Read More 
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Alstroemeria 'Princess Louise' (Peruvian 
Lily) 


Compact and free flowering, Alstroemeria ‘Princess 
Louise’ (Peruvian Lily) is a densely branched, tuberous 
perennial with lance-shaped, dark green leaves and a 
profusion of purplish pink flowers, 2 in. wide (5 cm), 
borne from early summer into fall. Long-lasting, the 
blossoms are adorned with a yellow throat and 
burgundy streaks on their inner petals. 


Add to Collection v 





Read More 
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Alstroemeria 'Saturne' (Peruvian Lily) 


Cheerful and exotic looking, Alstroemeria 'Saturne' 
(Peruvian Lily) is a vigorous perennial with warm coral- 
pink flowers, interestingly heart-shaped at their tips. 
Their inner petals are adorned with dark burgundy 
streaks and a bright golden-yellow flash. 


Add to Collection w 


Read More 
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Alstroemeria ‘Princess Mathilde’ 
(Peruvian Lily) 


Compact and free-flowering, Alstroemeria 'Princess 
Mathilde’ (Peruvian Lily) is a vigorous perennial that 
features large peachy-orange flowers flecked with 
burgundy. Grows up to 10-14 in. tall (25-35 cm) 


Add to Collection ~ 





Read More 





Alstroemeria (Peruvian Lily) 


An essential component of many bouquets thanks to 
their long vase life (over 2 weeks), Peruvian Lilies 
(Alstroemeria) are striking beauties that also deserve a 
spot outdoors. 


Read More 
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Alstroemeria aurea (Peruvian Lily) Alstroemeria Inticancha 'Antarctica' 

One of the hardiest Peruvian Lilies, Alstroemeria aurea (Peruvian Lily) 

is a tuberous perennial with terminal clusters of small, Compact and free flowering, Alstroemeria 'Inticancha 
brilliant orange or golden-yellow, orchid-like flowers, Antarctica’ (Peruvian Lily) is a vigorous dwarf perennial 
often adorned with spotting and streaking. that features long-lasting, crisp white flowers adorned 


with burgundy streaks. 
Read More Add to Collection w 6 y 





Read More Add to Collection ~ 
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Amaranthus cruentus 'Velvet Curtains' 
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Alstroemeria Inticancha ‘Sunlight’ 





(Peruvian Lily) (Purple Amaranth) 

Compact and free flowering, Alstroemeria 'Inticancha Exotic-looking, award-winning Amaranthus cruentus 

Sunlight’ (Peruvian Lily) is a vigorous dwarf perennial ‘Velvet Curtains' is a vigorous annual or biennial plant 

that features long-lasting, creamy-yellow flowers with erect, dark crimson plumes and stunning, 

adorned with burgundy streaks. ovate, red colored foliage. It enjoys an upright, bushy 
habit and helps create dramatic mixed borders. Great 

peau More |Add to Collection ~ | for the back of the border or as a filler, its long-lasting 


flower spikes make excellent cut flowers that are prized 
by florists for their beauty. 


Read More Add to Collection w 
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Amaryllis 'Aphrodite' (Hippeastrum) 


Named after the Greek goddess of love, Amaryllis, 
‘Aphrodite’ (Hippeastrum) is a graceful beauty with its 
huge, white, double flowers, up to 8 in. across (20 cm), 
delicately brushed with blush-pink on the petal tips and 
adorned with blood-red thin margins. 





Read More 


Add to Collection ~ 





Amaryllis 'Dancing Queen’ 
(Hippeastrum) 


Amaryllis ‘Dancing Queen’ will take your breath away. 
This stunning double flowering Amaryllis mesmerizes 
the viewer with large, luscious double flowers with red 
and white stripes, resembling peonies. 


Add to Collection ~ 


Read More 
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Amaryllis ‘Apple Blossom’ (Hippeastrum) 


Award-winning Amaryllis ‘Apple Blossom’ 
(Hippeastrum), an old-time favorite, is a real knockout 
with its large, white flowers delicately brushed with soft 


pink. 
Add to Collection ~ 


Read More 
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Amaryllis ‘Double Record’ (Hippeastrum) 


Breathtaking large, white, double flowers delicately 
brushed with raspberry-red around the edges 


Add to Collection ~ 





Read More 
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Amaryllis 'Hercules' (Hippeastrum) 


Stands out from the crowd! Amaryllis 'Hercules' 
(Hippeastrum) is quite flamboyant with its large, deep, 
rich carmine-pink flowers 





Read More 


Add to Collection v 
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Amaryllis 'Magic Green’ (Hippeastrum) 


Bringing instant glamour to your home, Amaryllis 'Magic 
Green’ (Hippeastrum) is quite amazing with its huge, 
pale green and ivory flowers adorned with beautiful 
crimson markings. A dwarf flowering Amaryllis of choice 
with its softly colored, tropical-looking blossoms that 
will help take the gray chill out of the dead of winter! 


Add to Collection w 


Read More 
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Amaryllis 'Minerva' (Hippeastrum) 

One of the most eye-catching Amaryllis, ‘Minerva’ 
(Hippeastrum) is a stunning beauty with its extra-large 


red flowers, up to 8 in. across (20 cm), delicately 
adorned with a white star and a lime-green throat. 


Add to Collection ~ 


Read More 
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Amaryllis ‘Jewel’ (Hippeastrum) 


Amaryllis ‘Jewel’ will take your breath away. How not to 
be mesmerized by this stunning beauty with large, 
semi-double, pure white-green flowers resembling 
peonies and exuding a delicate fragrance? 


Read More 


Add to Collection ~ 
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Amaryllis 'Magnum' (Hippeastrum) 





With extra-large flowers, Amaryllis 'Magnum' will surely 
draw the attention of all! More upward-facing than 
most, the velvety red flowers are far from being flashy 
or gaudy as a result of their distinctive touch of green 


along their tips. 
Add to Collection ~ 





Read More 
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Amaryllis 'Nymph' (Hippeastrum) 


Bringing instant glamor to your home, Amaryllis 
‘Nymph! (Hippeastrum) is a voluptuous beauty with its 
large, glistening white, double flowers resembling 
peonies and delicately brushed with soft pink stripes! 


Add to Collection v 


Read More 
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Amaryllis ‘Orange Souvereign' 
(Hippeastrum) 


Award-winning Amaryllis ‘Orange Souvereign' 
(Hippeastrum) is an exceptional variety with large, 


brilliant orange flowers. So festive! 
Add to Collection ~ 





Read More 
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Amaryllis ‘Red Lion’ (Hippeastrum) 


Award-winning Amaryllis 'Red Lion' (Hippeastrum), an 
old-time favorite, is a real knockout with its large, 
voluptuous, rich red flowers. So festive and glamorous! 


Add to Collection ~ 





Read More 
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Amaryllis 'Rosy Star’ (Hippeastrum) 
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Amaryllis 'Picotee' (Hippeastrum) 


Bringing instant glamour to your home, Amaryllis 
‘Picotee' (Hippeastrum) is quite amazing with its large, 
crispy white flowers with just a hint of red around the 


petals! 
Add to Collection ~ 


Read More 





Amaryllis 'Rio Negro' (Hippeastrum) 


Resembling the exotic Butterfly Amaryllis (Hippeastrum 
Papillio), Amaryllis 'Rio Negro’ is truly graceful and eye- 
catching with abundant, spider-like flowers presenting 
bright green midribs and elegantly dark red veined 
petals. 


Read More 


Add to Collection ~ 








Amaryllis 'Royal Velvet' (Hippeastrum) 
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Amaryllis 'Rosy Star’ (Hippeastrum) is a graceful beauty 
with its extra-large, star-shaped, white flowers, up to 9 
in. across (22 cm), delicately brushed with pink along 
the upper edges and adorned with a lime-green throat. 


Add to Collection ~ 


Read More 






Amaryllis 'Samba' (Hippeastrum) 


Will make you dance! This statuesque beauty 
mesmerizes the viewer with its 6-in. large (15 cm), 
slightly ruffled flowers. Bright red, the rounded petals 
are strikingly adorned with a white star at their heart 


and white tips. 
Add to Collection w 


po 


Read More 
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Amaryllis belladonna (Belladonna Lily) 


Award-winning Amaryllis belladonna (Belladonna Lily) is 
a bulbous perennial featuring large clusters of up to 4- 
12 scented, trumpet-shaped, pink flowers, 4 in. long (10 
cm), per flower stalk. Protruding from each flower is a 
long upturned style amongst a group of large curved 
anthers. The anthers are black and shiny at first, but 
split open to reveal masses of white pollen. 


Add to Collection w 


Read More 
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With one of the largest flowers, Amaryllis 'Royal Velvet' 
will surely draw the attention of all! Up to 12 in. wide (30 
cm), the flowers are far from being flashy or gaudy as a 
result of their distinctive and elegant dark burgundy red 
color. 





Read More 


Add to Collection ~ 


Amaryllis (Hippeastrum) 


Easy to Grow, Easy to Love! Amaryllis bulbs 
(Hippeastrum) are flowers of choice to take the gray 
chill out of winter with their audacious, sexy tropical- 
looking blossoms in the dead of winter! 


Read More 


Amorpha canescens (Lead Plant) 


A North American native which forms a lovely rounded 
shrub with small, grayish green, aromatic, feathery 
leaves and tall racemes of tiny, bluish-purple flowers 


with gold anthers. 
Add to Collection v 





Read More 
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Amsonia hubrichtii (Narrowleaf 
Bluestar) 


Native to Arkansas, Amsonia hubrichtii (Narrowleaf 
Bluestar) is an erect, clump-forming perennial which 
provides 3 seasons of interest with its starry blue 
flowers in spring, its bright green summer foliage and 


its charming fall color. 
Add to Collection w 


Read More 








Anchusa azurea (Italian Bugloss) 


If you love true blue flowers, do not overlook Anchusa 
azurea (Italian Bugloss)! This pretty biennial or short- 
lived perennial forms loose clusters of tiny bright blue 
flowers, resembling those of forget-me-nots, on stems 
rising between 3-5 ft (90-150 cm) atop low clumps of 


large, deep green, hairy leaves. 
Add to Collection v 


Read More 
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Amsonia tabernaemontana (Blue Star) 


Selected by the American Horticultural Society as one of 
the 75 Great Plants for American Gardens, Amsonia 
tabernaemontana (Blue Star) is an exceptional 
perennial with early-season blue flowers, attractive 
summer foliage, a sturdy habit and golden fall color. 


Add to Collection ~ 
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Wind Grass) 


Gorgeous, fast growing, tough as nails, Anemanthele 
lessoniana or Stipa arundinacea (Pheasant's Tail Grass) 
is an elegant and impressive ornamental grass that has 
become a favorite of landscape designers and 


gardeners. 
Add to Collection ~ 


Read More 
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Anemone 'Dreaming Swan' (Japanese Anemone 'Wild Swan' (Japanese 
Anemone) Anemone) 

Following the incredibly popular, Anemone 'Wild Swan’, Enjoying an exceptionally long flowering season, ‘Wild 
Anemone 'Dreaming Swan' was born to enchant our Swan' blooms continuously from late spring until frost 
gardens. It produces masses of slightly larger, semi- as a result of its parentage which includes a few 
double flowers, opening tinged pink and fading to white different early- and late-blooming Anemone varieties. 





with attractive lavender-blue bands on the reverse of 


. Read More Add to Collection w 
their petals 
Read More Add to Collection w 
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Anemone blanda 'Blue Shades' (Grecian Anemone blanda 'White Splendour' 
Windflower) (Grecian Windflower) 

Lovely mounds of large daisy-like flowers, about 2 Sparkling flowers in the sunshine! Multiple award- 
inches wide (5cm), show off in shades of lilac-purple winner, Anemone blanda ‘White Splendour’ is a very 
over a finely cut fernlike foliage and spread out to form attractive tuberous perennial that provides drifts of 
a carpet of flowers pure white color in early to mid spring 





Read More Add to Collection w Read More Add to Collection ~ 
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Anemone blanda (Grecian Windflower) 


Anemone blanda is a rewarding little plant that can 
easily provide a great deal of pleasure! Early bloomer 
with abundant, long-lasting white, pink or purple-blue 
daisy-like flowers over a finely cut fernlike foliage, it 
naturalizes easily 


Read More 





Anemone coronaria 'The Bride' 


Popular wedding flower, Anemone coronaria ‘The Bride’ 
features masses of single pure white poppy-like flowers 
with a green button center that thrive in the garden 
where their broad, bright faces are highly appealing. 


Add to Collection ~ 





Read More 
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Anemone coronaria 'Hollandia' 


A low-growing jewel, Anemone coronaria 'Hollandia’ 
features masses of cheerful scarlet-red poppy-like 
flowers adorned with a dark button center. They thrive 
in the garden where their broad, bright faces are highly 
appealing. Borne on 10-16 in. stems (25-40 cm), 
'Hollandia' looks quite dramatic, whether in the garden 
or in a vase where it enjoys a 2-week life. 


Add to Collection ~ 


Read More 





Anemone coronaria (Poppy Anemone) 


Their look is every bit as dramatic in the garden as it is 
in the vase! Anemone coronaria are most often found 
as cut flowers, but these vivid poppy-like flowers also 
thrive in the home garden where their broad, bright 
faces are highly appealing. 


Read More 
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Anemone coronaria de Caen 'Mr Fokker' 


Anemone coronaria 'Mr Fokker' features vivid poppy- 
like flowers that thrive in the garden where their broad, 


bright faces are highly appealing 
Add to Collection 


Read More 





Anemone hupehensis 'Hadspen 
Abundance' (Japanese Anemone) 


Among the most beautiful Japanese anemones, award- 
winner Anemone hupehensis 'Hadspen Abundance’ 
produces masses of cup-shaped, rich carmine-pink 
flowers, 2-3 in. wide (5-7 cm), with five rounded tepals 


contrasting the yellow stamens. 
Add to Collection w 


Read More 
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Anemone hupehensis 'Bressingham 
Glow' (Japanese Anemone) 





Glowing in the late summer garden, Anemone 
hupehensis 'Bressingham Glow' produces an 
abundance of large, semi-double, deep rose pink 
flowers, with many rounded petals surrounding a 
central tuft of golden-yellow stamens. 


Add to Collection ~ 


Read More 


Anemone hupehensis 'Pocahontas' 
(Japanese Anemone) 


Compact and vigorous, Anemone hupehensis 
‘Pocahontas' is a double flowered Japanese Anemone 
which produces an abundance of gently cupped, 
double, bubblegum pink flowers adorned with a central 


tuft of golden-yellow stamens. 
Add to Collection ~ 


Read More 


66/341 


7/16/2018 





Anemone hupehensis 'Praecox' 
(Japanese Anemone) 


Flowering earlier than most Japanese Anemones, 
Anemone hupehensis 'Praecox' produces an abundance 
of bowl-shaped, deep pink, silky flowers, 2 to 2.5 in. 
wide (5-6 cm), with rounded tepals surrounding a 
central tuft of golden-yellow stamens. 


Add to Collection w 


Read More 
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Anemone hupehensis 'Prinz Heinrich’ 
(Japanese Anemone) 


A compact variety of Japanese Anemone, with slightly 
shorter flower stalks, 'Prinz Heinrich’ produces an 
abundance of large, semi-double, deep rose pink 
flowers, with 10-15 narrow overlapping tepals 
surrounding a central tuft of golden-yellow stamens. 


Add to Collection ~ 


Read More 








Anemone hupehensis var Japonica 
‘Pamina' japanese Anemone) 


A lovely sight in the late summer or fall garden, 
Anemone hupehensis var. japonica 'Pamina' is a star 
performer featuring masses of double, deep rose, cup- 
shaped flowers forming lovely rosettes around a ring of 


golden stamens 
Add to Collection w 


Read More 
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Anemone hupehensis var Japonica 
'Splendens' (Japanese Anemone) 


Grabing the attention in the late summer or fall garden, 
Anemone hupehensis var. japonica 'Splendens' is a 
great performer featuring masses of single, saucer- 
shaped, deep pink flowers adorned with a ring of 


golden stamens. 
Add to Collection ~ 


Read More 
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Anemone nemorosa (Wood Anemone) Anemone sylvestris (Snowdrop 

Vigorous, Anemone nemorosa is a dwarf herbaceous Anemone) 

perennial producing masses of star-shaped, single, A charming late spring or early summer bloomer, 

white poppy-like flowers, 1-1.5 in. wide (2-4 cm), Anemone sylvestris (Snowdrop Anemone) is an ideal 

sometimes flushed pink or purple on their reverse, and groundcover for partially shaded areas. Fragrant, cup- 

with a ring of prominent golden stamens. shaped, pure white flowers, 2 in. wide (5 cm), with a ring 
; of prominent golden stamens, are borne singly on bare 

Read More Add to Collection v 


stems above a deeply, finely cut, dark green foliage 


Read More Add to Collection ~ 





¥ 
Anemone tomentosa 'Robustissima’ Anemone x hybrida 'Elegans' (Japanese 
(Japanese Anemone) Anemone) 
Highly robust and vigorous, Anemone x hybrida A must have in the late season garden! Award-winner 
‘Robustissima’' is a sensational Japanese Anemone with Anemone x hybrida 'Elegans' is a lovely, Japanese 
single, soft pink cup-shaped blossoms borne on reddish Anemone hybrid cultivar exhibiting bowl-shaped, semi- 
stems double, light pink flowers, 3 in. wide (7 cm), with 10 to 

- 15 narrow, overlapping tepals surrounding a yellow 
Read More Add to Collection ~ eanteroranthars: 








Read More Add to Collection w 
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Anemone x hybrida 'Honorine Jobert' 
(Japanese Anemone) 


A must have in the late season garden! Award-winner 
Anemone x hybrida 'Honorine Jobert' is a lovely, 
compact,Japanese Anemone hybrid cultivar exhibiting 
slightly cupped, pure white flowers with contrasting 


yellow stamens 
Add to Collection w 


Read More 








Anemone x hybrida 'Rosenschale' 
(Japanese Anemone) 


Vigorous and charming, Anemone x hybrida 
'Rosenschale' produces masses of large, semi-double, 
shell pink flowers with 6-9 petals, deeper pink on the 
backside, and yellow center stamens. 


Add to Collection ~ 





Read More 
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Anemone x hybrida 'K6onigin Charlotte’ 
(Queen Charlotte) 


With very large, semi-double, silky pink blossoms, 
award-winner Anemone x hybrida 'Konigin Charlotte’ or 
‘Queen Charlotte’ is a luminous and eye-catching 
Japanese Anemone variety that is perfect to enliven the 


late summer or fall garden 
Add to Collection ~ 


Read More 
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Anemone x hybrida 'September Charm' 
(Japanese Anemone) 


Vigorous, award-winner Anemone x hybrida 'September 
Charm’ is incredibly beautiful with its masses of slightly 
cupped, silvery pink flowers, 2-3 in. wide (6-8 cm), with 
6-9 petals, deeper pink on the backside, and yellow 


center stamens. 
Add to Collection ~ 


Read More 
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Anemone x hybrida 'Serenade' 
(Japanese Anemone) 


Vigorous and charming, Anemone x hybrida 'Serenade' 
produces masses of semi-double, rosy pink flowers with 
10 to 15 narrow, overlapping tepals surrounding a 
globe-like center of golden yellow anthers. 





Read More 


Add to Collection v 





Anigozanthos (Kangaroo Paw) 


Native to Australia, Anigozanthos (Kangaroo Paw) are 
tufted evergreen rhizomatous perennials with vibrant 
flower colors atop fans of narrowly strap-shaped leaves. 
Borne on leafless flowering stalks, the remarkable 
flowers are clustered at the ends of the stalks. Tubular, 
they are covered with velvety hairs and have pointed 
lobes, which are curved at their tips, giving them the 


appearance of kangaroo paws 
Add to Collection ~ 


Read More 
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Anemone x hybrida 'Whirlwind' 
(japanese Anemone) 


With pure white, semi-double blossoms, 4 in. wide (10 
cm), exhibiting ruffled petals and golden stamens, 
Anemone x hybrida 'Whirlwind' is a very distinct and 
fine variety of Japanese Anemone 





Read More 


Add to Collection ~ 
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Anigozanthos flavidus (Kangaroo Paw) 


Native to Australia, Anigozanthos flavidus (Kangaroo 
Paw) is an evergreen rhizomatous perennial with 
interesting flower shapes atop fans of slender, strap- 
shaped leaves. Borne on long, leafless flowering stalks, 
the remarkable flowers, are usually yellow-green, but 


can be orange, red, pink or green. 
Add to Collection w 





Read More 
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Anise Magnolia (Magnolia salicifolia) Anthemis tinctoria (Golden Marguerite) 
Native to Japan, Magnolia salicifolia, also known as Eye-catching, Anthemis tinctoria is a vigorous perennial 
Anise Magnolia or Willow-Leafed Magnolia, is a that will light up your garden throughout summer with 
medium-sized deciduous tree with scented, white its abundant blooms of shining golden yellow flowers 
flowers in early spring. atop a fragrant lacy foliage. 
Read More Read More 
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Anthriscus sylvestris 'Ravenswing' (Cow Anthriscus sylvestris (Cow Parsley) 
Parsley) 


Adding a delicate airiness to the landscape, Anthriscus 


Elegant and eye-catching, Anthriscus sylvestris sylvestris (Cow Parsley) is a robust short-lived perennial 
'‘Ravenswing' (Cow Parsley) is a particularly decorative with abundant and elegant, lacy umbels of frothy white 
biennial or short-lived perennial. It boasts a rich flowers floating atop mounds of fresh green, sharply- 
chocolate-purple, finely cut, ferny foliage topped by cut, pinnate leaves. 





abundant, lacy umbels of frothy white flowers with pink 


Read More Add to Collection w 
bracts. 
Read More Add to Collection w 
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Antirrhinum majus (Snapdragon) 


A colorful garden favorite! Blooming for months, 
Snapdragons are eye-catching bedding plants loved for 
their large, snout-shaped flowers atop their bright 
green foliage. Fragrant, the flowers come in a wide 


array of attractive shades 
Add to Collection ~ 





Read More 





Aquilegia 'McKana Hybrid' (Columbine) 


Award-winning Aquilegia McKana is a tall Columbine 
hybrid, which features large, brightly colored, long- 
spurred, nodding, bi-colored flowers in shades of 
blue/white, red/yellow and various other color 
combinations involving pinks and purples 


Add to Collection ~ 


Read More 
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Aquilegia 'Crimson Star’ (Columbine) 
Aquilegia Crimson Star' is very eye-catching with its 
long-spurred, bright crimson-red flowers with a white 


corolla, rising with natural grace above a compact 
mound of fern-like, light green foliage. 


Read More 


Add to Collection ~ 





Aquilegia (Columbine) 


Relish dappled shade! Aquilegia, commonly known as 
Columbine or Granny's Bonnet is an excellent garden 
perennial with attractive clouds of delicate, bell-shaped 
flowers and a wonderful lacy foliage that emerges early 
in the year. 


Read More 
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Aquilegia caerulea (Rocky Mountain 
Columbine) 


Award-winning Aquilegia caerulea features huge, long- 
spurred, two-tone flowers with star-like, creamy white 
petals and violet blue sepals and spurs. Bushy yellow 
stamens add a third color. Irresistible! 


Add to Collection w 


Read More 





Aquilegia formosa (Western Columbine) 


Masses of pendant, glowing red and soft yellow flowers, 
2 in. across (5 cm), with straight spurs and bushy golden 
stamens 


Read More 


Add to Collection ~ 






Aquilegia Songbird 'Cardinal’ 
(Columbine) 


Compact with large upward-facing flowers, Aquilegia 
Songbird ‘Cardinal’ is very eye-catching with its long- 
spurred, red and white bicolor flowers, up to 3 in. long 
(7 cm), rising with natural grace above a lovely fern-like, 


gray-green foliage 
Add to Collection w 





Read More 
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Aquilegia chrysantha ‘Yellow Queen’ 
(Golden Columbine) 


Fragrant, Aquilegia chrysantha ‘Yellow Queen' features 
masses of large, up to 3 in. across (7 cm), bright golden- 
yellow flowers with long, swept back spurs 


Read More 


Add to Collection ~ 
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Aquilegia Songbird 'BlueBird' 
(Columbine) 


Very eye-catching with its long-spurred, blue and white 
bicolor flowers, up to 3 in. long (7 cm), rising with 
natural grace above a lovely fern-like, gray-green foliage 


Add to Collection ~ 





Read More 


Aquilegia Songbird 'Dove' (Columbine 


Compact with large upward-facing flowers, award- 
winning Aquilegia Songbird 'Dove' is very eye-catching 
with its long-spurred, pure white flowers, up to 3 in. 
long (7 cm), rising with natural grace above a lovely 


fern-like, gray-green foliage 
Add to Collection w 


Read More 
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Aquilegia vulgaris 'Clementine Rose’ 
(Columbine) (Columbine) 

Resembling Clematis flowers, Aquilegia vulgaris 
‘Clementine Blue' is a very pretty Columbine with its 


bouquets of spurless double flowers facing upwards for 
a perfect display 


Rising with natural grace above a compact, ferny foliage 
of blue-green leaves, this perennial blooms profusely 
for up to 4-6 weeks from late spring to early summer. 








Read More Add to Collection w 
Read More Add to Collection v 
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Aquilegia vulgaris 'Clementine Salmon Aquilegia vulgaris 'Winky Double Red- 
Rose' (Columbine) White' (Columbine) 


Resembling Clematis flowers, Aquilegia vulgaris Very floriferous, with unique double, upward-facing 
‘Clementine Salmon Rose' is a very pretty Columbine flowers in shades of deep red and white, Aquilegia 
with its bouquets of spurless double flowers facing vulgaris 'Winky Double Red-White’ is a fabulous variety 
upwards for a perfect display of Columbine for both the landscape and containers. 








Read More Add to Collection w Read More Add to Collection w 
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Aquilegia vulgaris (Columbine) 


Bushy and clump-forming, this attractive perennial 
enjoys delicate blossoms in shades of blue, violet, pink 
or white with spreading sepals and short-hooked spurs. 
They rise with natural grace in a mound of thin, leafy 
stems in late spring to early summer 





Read More Add to Collection 
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Aquilegia vulgaris var. stellata 'Black 
Barlow' (Columbine) 


Bred for cut flower production, Aquilegia vulgaris var. 
stellata 'Black Barlow’ is particularly beautiful with its 
fully double, upward facing, spurless, dark plum-purple 
(almost black) blooms, resembling starry pompons, in 
late spring to early summer 





Read More 


| Add to Collection ¥ | 











Aquilegia vulgaris var. stellata 'Blue 
Barlow' (Columbine) 


Bred for cut flower production, Aquilegia vulgaris var. 
stellata 'Blue Barlow’ is particularly beautiful with its 
fully double, upward facing, spurless, rich violet-blue 
blooms, resembling starry pompons, in late spring to 
early summer 


Read More 


‘Add to Collection +) 











Aquilegia vulgaris var. stellata 'Nora 
Barlow' (Columbine) 


Bred for cut flower production, Aquilegia vulgaris var. 
stellata 'Nora Barlow’ is particularly beautiful with its 
fully double, upward facing, spurless, pink blooms with 
white tips, resembling starry pompons, in late spring to 
early summer 


Read More 
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Aquilegia vulgaris var. stellata 'Green 
Apples' (Columbine) 


Rich of a unique coloring, Aquilegia vulgaris var. stellata 
‘Green Apples' (Columbine) is particularly beautiful with 
its fully double, spurless, creamy white blooms opening 
in late spring to early summer from bright green apple 
buds delicately fading to white as they mature 


Read More [Add to Collection ~ ] 
L = | 














Port' (Columbine) 


An heirloom columbine variety that dates back to the 
1600s, Aquilegia vulgaris var. stellata 'Ruby Port' 
(Columbine) is particularly beautiful with its fully 
double, spurless, rich wine-red blooms opening in late 
spring to early summer 


Read More [Add to Collection ~ ] 
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Aquilegia x caerulea 'Sunshine' 
(Columbine) 


Blooming profusely for 4-6 weeks in late spring to early 
summer, this attractive perennial enjoys sturdy flower 
stems which rise elegantly above a compact mound of 


lacy green foliage 
Add to Collection w 


Read More 
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Arctostaphylos uva-ursi (Bearberry) 


Extremely winter hardy, Arctostaphylos uva-ursi 
(Bearberry) is a slow-growing, creeping, evergreen 
shrub with trailing red stems studded with small, 
leathery, shiny, obovate, dark green leaves, up to 1 in. 
long (2.5 cm). The foliage turns red or purplish in winter 
before becoming green again in spring. Pretty clusters 
of lantern-shaped, white-to-pink flowers hang gracefully 
from the short red stems in mid to late spring. 


Add to Collection w 





Read More 
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Arbutus unedo (Strawberry Tree) 


Noted for its remarkable flowers, fruit, leaves, and bark, 
Arbutus unedo (Strawberry Tree) is a charming, 
broadleaf evergreen shrub or small tree with four- 
season ornamental interest. From fall to midwinter, a 
profusion of drooping clusters of fragrant, bell-shaped, 
white flowers hang at the tip of the branches. Pollinated 
by bees, the round, 1 in. fruits (2.5 cm) appear in winter 
and gradually ripen to yellow to red in twelve months. 
They are often in color when the new attractive flowers 
begin to bloom in fall. 


Read More 


Add to Collection ~ 
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Arctotis (African Daisy) 
Native to South Africa, African Daisies (Arctotis) are 
showy tender perennials exhibiting brightly colored 
daisy-like flowers, up to 3 in. wide (8 cm), contrasting 


with their black or yellow center disks and their 
beautiful, finely cut, silvery-green foliage 


Read More 


76/341 


7/16/2018 Find plants that grow in my region - Northern California - North America 





Arctotis The Ravers 'Pumpkin Pie’ Arctotis x hybrida 'Flame' (African Daisy) 
(African Daisy) 


Native to South Africa, Arctotis x hybrida 'Flame' is a 





With a compact habit and extra-profuse stunning African Daisy exhibiting large, 4 in. wide (10 
blooms, Arctotis Pumpkin Pie’ is a spectacular African cm), bright bronze-orange daisy-like flowers 
Daisy exhibiting large, 4 in. wide (10 cm), bright surrounding a golden disk and beautiful, and finely cut, 
orange daisy-like flowers surrounding a dark center silvery-green foliage. 
disk and beautiful, finely cut, silvery-green foliage. 

y ys é Read More Add to Collection ~ 


Read More Add to Collection w 
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Arctotis x hybrida 'Wine' (African Daisy) Arenaria montana (Mountain Sandwort) 

Native to South Africa, Arctotis x hybrida 'Wine' is a Arenaria montana (Mountain Sandwort) forms a 

stunning African Daisy exhibiting splendid, deep rose- spectacular low evergreen cushion of small, rich, glossy, 

pink, daisy-like flowers surrounding a golden disk and green, elliptic leaves, almost fully covered by relatively 

beautiful, finely cut, silvery-green foliage. large pure white flowers in late spring or early summer. 
Great for rock gardens or edging paths, it will quickly fill 

RedaIMOne in the spaces between flagstones, in walls or trough 

gardens 


Read More Add to Collection w 
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Armeria maritima (Sea Thrift) 


Armeria maritima (Sea Thrift) is a compact, low-growing 
evergreen perennial with attractive, pink to white, 
round clusters of tiny flowers born atop slender stalks 
that rise well above the foliage in mid spring to early 


summer. 
Add to Collection v 





Read More 


Aronia melanocarpa (Black Chokeberry) 


Noted for its showy black berries and excellent purple- 
red foliage color, Aronia melanocarpa (Black 
Chokeberry) is a very adaptable, spreading, deciduous 
shrub which adds multi-season beauty to the garden. 


Add to Collection w 


Read More 
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'Brilliantissima' (Red 


Aronia arbutifolia 
Chokeberry) 


Noted for its attractive glossy red berries and excellent 
red fall foliage color, Aronia arbutifolia 'Brilliantissima' 
(Red Chokeberry) is a deciduous shrub adding multi- 


season beauty to the garden. 
Add to Collection v 








Read More 
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Artemisia 'Powis Castle' 


Good-looking, drought tolerant and fragrant, award- 
winner Artemisia 'Powis Castle’ is a bushy sub-shrub, 
which is highly valued for its fernlike, silvery- 

white foliage, that easily blends with any flower bulbs 
and other perennial plants. Yellow flowers appear in 
late summer or early fall, but they are not spectacular 
and are best cut off to keep the foliage at its best. 


Add to Collection ~ 


Read More 
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Artemisia abrotanum (Southernwood) 
Artemisia abrotanum (Southernwood), is a perennial 
sub-shrub typically grown for its magnificent and 
strongly aromatic, ferny, light green foliage. Perfect for 
hot and dry sites. 





Read More 


| Add to Collection ~ | 
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Artemisia lactiflora (White Mugwort) 
Resembling the delicate Astilbe, Artemisia lactiflora 
(White Mugwort) is favored for its deep green foliage, its 


attractive plumes of creamy-white flowers and its 
elegant vertical lines 








Read More Add to Collection ~ | 








Artemisia ludoviciana (White Sage) 


Grown for its magnificent silver white foliage, Artemisia 
ludoviciana (White Sage) is a fast-spreading perennial 
that adds light and contrast to the landscape and 
combines well with almost everything. 


Read More Add to Collection + | 





Artemisia schmidtiana 'Nana' 
(Wormwood) 


One of the most popular of foliage plants, award-winner 
Artemisia schmidtiana 'Nana' is a compact, semi- 
evergreen perennial forming a low, spreading mound 
with soft, silvery leaves divided into hair-like segments 
of extremely fine foliage texture. 


Read More [Add to Collection ~ 
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Arum italicum (Italian Arum) 


Arum italicum (Italian Arum) is a tuberous perennial 
with attractive flowers reminiscent of Arisaema 
tryphyllum (Jjack-in-the-Pulpit). Appearing in the spring, 
each flower consists of a large greenish-yellow spathe 
with a yellow spadix and gives way to showy spikes of 
glistening, bright orange-red berries in summer. The 
first leaves appear just as the berries vanish. 


Read More 





Resembling the delicate Astilbe, Aruncus dioicus (Goat's 
Beard) is a great looking perennial with highly attractive 
feathery plumes of creamy-white tiny starry flowers 
which rise well above its dark green foliage 


Read More | Add to Collection ¥ | 
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Arum italicum subsp. italicum 
'Marmoratum' (Italian Arum) 


Arum italicum subsp. italicum 'Marmoratum' (Italian 
Arum) is a tuberous perennial with attractive flowers 
reminiscent of Arisaema tryphyllum (jack-in-the-Pulpit). 
Appearing in the spring, each flower consists of a large 
greenish-yellow spathe with a yellow spadix and gives 
way to showy spikes of glistening, bright orange-red 
berries in summer. 


Read More 


Add to Collection | 








Asclepias tuberosa (Butterfly Weed) 


Easy care, drought tolerant and deer resistant, Asclepias 
tuberosa (Butterfly Weed) is a bushy perennial prized 
for its brilliant clusters of bright orange to yellow- 
orange flowers which bloom continuously throughout 
summer. 


Read More ‘Add to Collection ~ | 





Tongue Fern) 


Noted for the straight, pure line of its fronds and its 
tropical appearance, Asplenium scolopendrium (Hart's 
Tongue Fern) is an evergreen fern forming a pretty 
rosette of arching, strap-shaped, bright green fronds. 


Read More ' Add to Collection + | 
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Astelia ‘Silver Shadow’ (Silver Spear) 


Adding striking color and form to the garden, Astelia 
‘Silver Shadow' (Silver Spear) is a very ornamental 
evergreen perennial with long, silver, sword-like leaves, 
elegantly arched and terminating in a sharp definite 
point. 














Read More ' Add to Collection + | 
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Aster ‘Little Carlow' (Cordifolius Hybrid) Aster 'Wood's Pink' 


Among the most fashionable Michaelmas daisies of the 
moment, award-winning Aster ‘Little Carlow’ is a lovely 
hybrid between Aster cordifolius and Aster novi-belgii. 





Adding brilliant color to the late season garden, Aster 

‘Wood's Pink' is a dwarf aster with masses of small, 

semi-double, clear pink flowers adorned with a sunny 
yellow center. This dense, mounding aster enjoys a 


foliage of glossy dark green leaves, which is noted for its 
excellent disease resistance. 


Read More Add to Collection ~ 








Aster 'Wood's Purple’ Aster amellus 'Grunder' (Italian Asters) 


Adding brilliant color to the late season garden, Aster 


Statuesque, Aster amellus 'Grunder' (Italian Aster) is a 
‘Wood's Purple' is a dwarf aster with masses of small, 


very distinctive Aster variety with its profuse and long 
semi-double, blue-violet to purple flowers adorned with lasting sprays of large, deep lavender-blue blossoms, 3 
a sunny yellow center. This dense, mounding aster in. across (7 cm), with broad petals surrounding a 
enjoys a foliage of glossy dark green leaves, which is golden yellow disc. 

noted for its excellent disease resistance. 


Read More Add to Collection ~ 
Read More Add to Collection w 
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Aster amellus 'King George’ (Italian Aster amellus 'Rosa Erfullung' (Italian 
Asters) Asters) 

Among the first Asters to bloom, Aster amellus 'King Vigorous, Aster amellus 'Rosa Erfullung' or 'Pink Zenith’ 
George' (Italian Aster) is regarded as one of the best (Italian Aster) is a standout Aster variety which produces 
with its profuse and long lasting show of star-shaped, an abundance of very pretty sprays of bright purple- 
violet-blue blossoms, up to 2 in. wide (5 cm), with pink flowers, 2 in. across (5 cm). 


golden yellow centers. : 
Read More Add to Collection ~ 
Read More Add to Collection w 





Aster amellus 'Violet Queen' or Aster amellus (Italian Asters) 


Veilchenkonigin (Italian Asters) Providing a bold splash of color in the late season 


Blooming generously for weeks, from late summer to garden with its masses of lavender-blue starry flowers, 
mid fall, this fall Aster doesn't need staking and is not Italian Aster (Aster amellus) is one of the first Asters to 
sensitive to mildew. Native to Europe, it is easy to grow, bloom, doesn't need staking and is not sensitive to 
long lived and is a wonderful addition to the late mildew. 


summer garden. 


Read More Add to Collection w 


Read More 
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Aster dumosus ‘Sapphire’ (Bushy Asters) 


Providing a bold splash of color in the late season 
garden, Bushy Aster ‘Sapphire’ (Aster Domusus) creates 
a massive display of large, fluffy, lilac blue flowers with 
yellow centers. Blooming for many weeks from late 
summer to late fall, this eye-catching beauty is a short, 


compact and bushy perennial 
Add to Collection w 


Read More 





Aster ericoides 'First Snow' (Heath Aster) 


Avery attractive low-growing variety, Aster ericoides 
‘First Snow' (Heath Aster) features arching to prostrate 
stems smothered by sprays of tiny, white, star-like 
flowers from late summer into fall. These sprays are so 
densely packed with blooms that they turn the plant 
completely white due to the sheer quantity of flowers. 


Add to Collection ~ 


Read More 
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Aster dumosus (Bushy Asters) 


Providing a bold splash of color in the late season 
garden with its masses of starry flowers, Bushy Aster 
(Aster Domusus) is a rather short, compact and bushy 
perennial that is ideal for the front of the garden and, 
unlike many other Asters, doesn't require staking 


Add to Collection ~ 


Read More 





Aster ericoides f. prostratum 'Snow 
Flurry' (Heath Aster) 


very attractive low-growing variety, Aster ericoides f. 
prostratum ‘Snow Flurry' (Heath Aster) forms a dense, 
spreading mat with its arching stems that seem to 
undulate across the ground. Its fine ferny foliage of very 
tiny, stiff and linear leaves is more reminiscent of 
heaths than asters. In early fall, the foliage becomes 
speckled with very small, 1/2 in. (1 cm), white, star-like 
flowers, turning the plant completely white due to the 


sheer quantity of flowers. 
Add to Collection w 


Read More 
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Aster novae-angliae ikadenken an Alma 
Potschke' (New England Asters) 


Blooming for 6 weeks or longer, from late summer to 
late fall, this eye-catching beauty easily enlivens any 


sunny corner of the garden 
Add to Collection w 





Read More 
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ere novae- aiielae ‘Barr's Pink' (New 
England Asters) 


Avery distinctive New England Aster variety, 'Barr's 
Pink' (Aster novae-angliae) features masses of unusually 
large, rich lilac-pink, many-petalled flowers, 2.25 in. 
across (5.5 cm), with a strikingly prominent golden 


center disk. 
Add to Collection ~ 


Read More 
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Aster novae-angliae ‘Harrington’ S Pink’ 
(New England Asters) 


A vigorous and statuesque New England Aster variety, 
‘Harrington's Pink' (Aster novae-angliae) features 
masses of delicate, clear pink flowers, 1 in. across (2.5 
cm), densely packed with fine ray petals. 


Add to Collection ~ 


Read More 
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Aster novae- Se KICKIN Carmine 
Red' (New England Asters) 


Aster novae-angliae 'KICKIN Carmine Red' is a bushy, 
compact New England Aster which produces a 
profusion of semi-double, daisy-like, magenta-red 
flowers with a golden button center, from late summer 
to mid fall. The blooms are so abundant that they 
literally blanket the plant and cover the foliage of finely 


textured green leaves. 
Add to Collection w 


Read More 
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Aster novae-angliae 'KICKIN Lilac Blue’ 
(New England Asters) 


Aster novae-angliae 'KICKIN Lilac Blue' is a bushy, 
compact New England Aster which produces a 
profusion of semi-double, daisy-like, lilac-blue flowers 
with a golden button center, from late summer to mid 
fall. The blooms are so abundant that they literally 
blanket the plant and cover the foliage of finely 


textured green leaves. 
Add to Collection ~ 


Y, 





Read More 
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Aster novae-angliae 'KICKIN Pink 
Chiffon' (New England Asters) 


Aster novae-angliae 'KICKIN Pink Chiffon’ is a bushy, 
compact New England Aster which produces a 
profusion of semi-double, daisy-like, pastel pink flowers 
with a golden button center, from late summer to mid 
fall. The blooms are so abundant that they literally 
blanket the plant and cover the foliage of finely 


textured green leaves. 
Add to Collection v 


Read More 





Aster novae-angliae ‘Lou Williams' (New 
England Asters) 


A truly magnificent New England Aster variety, 'Lou 
Williams' (Aster novae-angliae) features abundant, 
large, daisy-like, rich ruby to purple-red flowers, 2.25 in. 


(5.5 cm), with broad petals. 
Add to Collection ~ 


Read More 
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Aster novae-angliae 'Pink Victor’ (New 
England Asters) 


A tall and popular New England Aster variety, 'Pink 
Victor' (Aster novae-angliae) features masses of semi- 
double, medium pink flowers with golden yellow center 


disks. 
Add to Collection ~ 


Read More 
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Aster novae-angliae 'Purple Dome' (New 


England Asters) England Asters) 

Highly floriferous, New England Aster ‘Purple Cloud' A very attractive dwarf variety, New England Aster 
(Aster novae-angliae) features masses of large, daisy- ‘Purple Dome' (Aster novae-angliae) features masses of 
like, purple-blue flowers with sunny yellow center disks. semi-double, daisy-like, deep purple flowers, 1.5 in. 
Born on strong, sturdy stems, the attractive blossoms wide (4 cm), with sunny yellow center disks, which can 
can fully cover the plant. fully cover the plant 


Read More Add to Collection w Read More Add to Collection ~ 





Aster novae-angliae 'Rosa Sieger’ (New Aster novae-angliae 'September Ruby' 


England Asters) (New England Asters) 

A tall and popular New England Aster variety, 'Rosa Blooming for 6 weeks or longer, from late summer to 
Sieger’ (Aster novae-angliae) features masses of large, late fall, this eye-catching beauty easily enlivens any 
delicate, pale, rose-pink flowers with golden yellow sunny corner of the garden 


center disks. 


Read More Add to Collection v 





Read More Add to Collection w 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 86/341 


7/16/2018 






Aster novae-angliae 'Treasure' (New 
England Asters) 


Avery fine variety, New England Aster 'Treasure' (Aster 
novae-angliae) features masses of sumptuous, large, 
lilac-blue flowers, 2 in. wide (5 cm), with sunny yellow 


center disks. 
Add to Collection ~ 


Read More 


Aster novae-angliae (New England 
Asters) 


One of the tallest and most spectacular of the Asters! 


Read More 
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Aster novae-angliae 'Violetta’' (New 
England Asters) 


Avery attractive dwarf variety, New England Aster 
‘Purple Dome' (Aster novae-angliae) features masses of 
semi-double, daisy-like, deep purple flowers, 1.5 in. 
wide (4 cm), with sunny yellow center disks, which can 


fully cover the plant 
Add to Collection ~ 


Read More 





Aster novi-belgii 'Ada Ballard’ (New York 
Asters) 


Enjoying nicely shaped blooms, Aster novi-belgii 'Ada 
Ballard’ (New York Aster) features masses of large, 
double, lavender-blue flowers, 3 in. across (7.5 cm), with 


a sunny yellow center. 
Add to Collection ~ 


Read More 
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Aster novi-belgii ‘Audrey’ (New York 
Asters) 


Compact, Aster novi-belgii ‘Audrey’ (New York Aster) 
features masses of small, single, lilac-pink flowers with a 
sunny yellow center. 





Read More 


Add to Collection w 
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Aster novi-belgii ‘Coombe Violet’ (New 
York Asters) 


Adding brilliant color to the late seasonr garden, Aster 
novi-belgii 'Coombe Violet' (New York Aster) features 
masses of rich violet-purple, semi-double flowers with a 


sunny yellow center. 
Add to Collection w 


Read More 








Aster novi-belgii 'Chatterbox' (New York 
Asters) 


Compact, Aster novi-belgii 'Chatterbox' (New York Aster) 
features masses of large, semi-double, pale lilac-pink 


flowers with narrow ray petals. 
Add to Collection w 





Read More 
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Aster novi-belgii 'Fellowship' (New York 
Asters) 


Aster novi-belgii 'Fellowship' (New York Aster) features 
masses of large, beautifully shaped, pale pink, double 
flowers, up to 2.25 in. wide (6 cm), with nicely quill- 
shaped ray petals. As the flowers mature, they start 


resembling soft pompons 
Add to Collection w 





Read More 
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Aster novi-belgii ‘Professor Anton 
Kippenberg' (New York Asters) 


A popular dwarf selection, Aster novi-belgii 'Professor 
Anton Kippenberg' (New York Aster) features masses of 
semi-double, lilac-blue flowers with narrow ray petals. 
Born on slender, branched stems bearing lance-shaped, 
green leaves, they bloom for weeks from late summer 
to mid fall and enliven any sunny corner of the garden. 


Read More 


Add to Collection ~ 






— 


Aster novi-belgii (New York Asters) 


When many perennials are fading toward the end of the 
season, New York Asters (Aster novi-belgii) burst into 
bloom and deliver an outstanding show of color in the 
late summer and fall gardens. 


Read More 





Standing out in the late summer and fall garden when 
other plants are starting to fade, Aster x frikartii 
‘Jungfrau’ (Frikart's Aster) is one of the first Asters to 


bloom. 


Read More 


Add to Collection ~ 
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Aster novi-belgii ‘Royal Ruby' (New York 
Asters) 


Adding vibrant color to the late summer garden, Aster 
novi-belgii 'Royal Ruby' (New York Aster) features 
masses of semi-double, rich mulberry-red flowers with 


bright golden yellow discs. 
Add to Collection w 


Read More 


Aster sedifolius 'Nanus' (Rhone Aster) 


Extremely compact, Aster sedifolius 'Nanus' forms a 
massive display of star-shaped, lilac blue flowers, 1.25 
in. wide (3 cm), with sunny yellow centers atop a foliage 


of lance-shaped, dark green leaves. 
Add to Collection ~ 


Read More 
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Aster x frikartii 'Monch' (Frikart's Aster) 


One of the top ten border plants! For summer to fall 
exquisite beauty on easy care plants, few perennials can 
compare with Aster x frikartii 'Monch' (Frikart's Aster) 


Add to Collection ~ 


Read More 
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Astilbe 'Amethyst' (Arendsii Hybrid) 


Admired for its graceful, lilac-purple flower plumes 
rising elegantly above fern-like mounds of deep green 
foliage, Astilbe 'Amethyst' (Astilbe x arendsii) is an eye- 
catching cultivar that sizzles in the sun and glows in 


shade 
Add to Collection ~ 





Read More 





Astilbe 'Bridal Veil’ (Arendsii Hybrid) 
Reliable and free flowering, Astilbe ‘Bridal Veil’ (Astilbe 


arendsii) features luminous, dense, pyramidal shaped, 
ivory white flower plumes which stand out in the night 


garden 
Add to Collection w 


Read More 
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A reliable and tall Astilbe variety, Astilbe 'Bressingham 
Beauty’ (Astilbe x arendsii) features graceful, arching 
plumes of salmon-pink flowers rising elegantly above 
fern-like mounds of deep green foliage 


Add to Collection ~ 





Read More 





Astilbe 'Country and Western' 


Very floriferous, Astilbe 'Country and Western’ features 
large, fluffy plumes of luminous, salmon pink flowers 
which stand out and brighten up a shady spot in the 
garden. Profuse, they rise gracefully in early - mid 
summer above an attractive mound of fern-like deep 


green, glossy foliage. 
Add to Collection v 





Read More 
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Astilbe 'Darwin's Dream' (Arendsii 
Hybrid) 


A useful early flowering Astilbe variety with a low 
growing habit, Astilbe 'Darwin's Dream’ (Astilbe x 
arendsii) features graceful, dense, deep pink flower 
plumes rising elegantly above fern-like mounds of deep 


green foliage 
Add to Collection ~ 


Read More 





Astilbe 'Deutschland' (Japonica Hybrid) 


An excellent Astilbe variety which should be grown in all 
gardens, Astilbe ‘Deutschland! (Astilbe japonica) 
features masses of luminous, pure white, pyramidal 
shaped flower plumes which stand out in the night 


garden. 
Add to Collection w 





Read More 
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Astilbe 'Delft Lace’ 
Standing out, Astilbe 'Delft Lace' features very long, 
apricot pink flower plumes borne on upright and sturdy 


bright red stems. 
Add to Collection ~ 


Read More 





Astilbe 'Diamond' (Arendsii Hybrid) 

A very good garden plant with many flowers held on 
strong stems, Astilbe 'Diamond' or 'Diamant' (Astilbe x 
arendsii) features graceful, long, slender, pure white 
flower plumes rising elegantly above fern-like mounds 
of deep green foliage. Glowing in the shade, each plume 
consists of hundreds of densely packed tiny flowers, 


each opening in succession, providing a long season of 
bloom. 


Read More 


Add to Collection ~ 
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Astilbe 'Europa' (Japonica Hybrid) Astilbe 'Fanal' (Arendsii Hybrid) 
One of the first Astilbes to flower, Astilbe 'Europa' With the darkest red flowers of all Astilbes, award- 
(Astilbe japonica) features luminous, dense, pyramidal winning Astilbe 'Fanal' (Astilbe x arendsii) is a top choice 
shaped, soft pink flower plumes which stand out in the with its full, narrow, dark crimson red plumes elegantly 
night garden. rising atop an attractive bronze foliage 
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Astilbe 'Granat' (Arendsii Hybrid) Astilbe 'Hip Hop' 

Avery popular tall cultivar, Astilbe 'Granat' is an eye- Very floriferous, Astilbe 'Hip Hop' features unique 
catching cultivar that sizzles in the sun and glows in the plumes of luminous, light pink flowers dotted with 
shade. contrasting hot pink stamens which stand out and 





brighten up a shady spot in the garden. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 








Astilbe 'Hyacinth' (Arendsii Hybrid) Astilbe ‘Jump and Jive’ 
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A popular Astilbe variety with sturdy stems and 
abundant flowers, Astilbe ‘Hyacinth’ or 'Hyazinth' 
(Astilbe x arendsii) features graceful, lavender-pink 
flower plumes rising elegantly above fern-like mounds 


of deep green foliage 
Add to Collection w 





Read More 





id) 


Standing out, Astilbe 'Montgomery' (Astilbe japonica) 
features dense, dark magenta red flower plumes 

borne on upright, dark red stems. Quite showy, they 
rise gracefully in early to midsummer above an 
attractive mound of fern-like deep green, glossy foliage, 
which emerges bronze-red in spring. 


Read More 


Add to Collection ~ 
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stilbe 'Rheinland' (Japonica Hybrid) 
Incredibly attractive, Astilbe 'Rheinland' (Astilbe 


japonica) features abundant, open panicles of sparkling, 
clear pink flower plumes borne on upright, reddish 


stems. 
Add to Collection ~ 





Read More 
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Free-flowering, Astilbe Jump and Jive' features 
luminous, dense, magenta-pink flower plumes which 
stand out and brighten up a shady spot in the garden. 


Read More 


Add to Collection ~ 









Astilbe 'Red Sentinel’ (Japonica Hybrid) 


One of the best red Astilbes, Astilbe 'Red Sentinel! 
features vibrant crimson red flower plumes borne on 


erect, mahoghany-red stems 
Add to Collection w 





Read More 
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Astilbe 'Snowdrift' (Arendsii Hybrid) 
Admired for its graceful, pure white flower plumes 
rising elegantly above fern-like mounds of deeply-cut 


foliage, Astilbe 'Snowdrift' (Astilbe x arendsii) is a superb 
cultivar that brightens up any shady areas of the 


garden. 
Add to Collection ~ 





Read More 
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Astilbe 'Stand and Deliver' 





Late flowering dwarf Astilbe! An excellent garden plant, Astilbe 'Stand and Deliver' 
euse il features long and full, bright reddish-pink flower 
Peer Aadto Collectens plumes which are borne on upright, strong stems. 


Read More Add to Collection ~ 
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Astilbe 'Younique Carmine’ Astilbe 'Younique Salmon' 


Very floriferous, Astilbe 'Younique Carmine’ is an Very floriferous, Astilbe 'Younique Salmon’ is an 
outstanding garden plant which features fluffy, outstanding garden plant which features fluffy, salmon- 
carmine-red flower plumes atop numerous panicles pink flower plumes atop numerous panicles neatly held 
neatly held in tidy, eye-catching bouquet. in tidy, eye-catching bouquet. 








Read More Add to Collection ~ Read More Add to Collection w 





Astilbe chinensis 'Maggie Daley' Astilbe chinensis 'Vision' 
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A later flowering variety, Chinese Astilbe 'Maggie Daley' 
(Astilbe chinensis) features profuse and striking 
bouquets of lavender-purple flower plumes held 
upright on strong stems. 


Read More 


Add to Collection w 






Astilbe chinensis var. pumila (Dwarf 
Chinese Astilbe) 


A favorite choice as low growing Astilbe, Chinese Astilbe 
pumila is a dwaf variety with stunning, fluffy, rich, 


lavender-purple flower plumes 
Add to Collection ~ 


Read More 


Astilbe chinensis var. taquetii 'Superba’' 


For a dramatic statement in the garden, Chinese Astilbe 
‘Superba’ (Astilbe chinensis var. taquettii) is one of the 
tallest varieties of Astilbes with stunning, purple-rose, 
lance shaped flower plumes. Quite showy, they rise 
gracefully in late summer to early fall, on strong, erect 
flowering stems above an attractive mound of fern-like 
foliage which emerges mahogany-red before changing 
to dark green. Long-lasting, they turn a rich caramel 
color which provides winter interest to the garden. 


Add to Collection w 


Read More 
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Admired for its long-lasting, graceful flower plumes 
rising elegantly above fern-like mounds of glossy foliage 





Read More 


Add to Collection ~ 
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Astilbe chinensis var. taquetii 
‘Purpurlanz' 





+ . 


A later flowering variety with lance shaped flower spikes 
rather than tufted plumes, Chinese Astilbe 'Purpurlanz' 
features showy, graceful purple flower plumes 


Add to Collection w 





Read More 


Astilbes 


Immensely popular, Astilbes are fabulous plants for 
shady, moist conditions. Admired for their graceful, 
colorful flower plumes rising elegantly above mounds of 
fern-like foliage which remains attractive all season 

long, they light up your shade garden for weeks and 

add a dazzling splash of color in the landscape 


Read More 
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Astrantia 'Dark Shiny Eyes' (Masterwort) Astrantia major 'Alba' (Great 


Astrantia 'Dark Shiny Eyes' (Masterwort) features large Masterwo rt) 

clusters of tiny, crimson-red flowers crowded together A great choice for shady spots, Astrantia major ‘Alba’ 

in a dome-shaped flowerhead, just like pins ona (Great Masterwort) features large clusters of pale 
cushion. They are surrounded by an elegant ruff of greenish-white flowers crowded together in a dome- 
silver papery bracts tinged with rich red. shaped flowerhead, 1.5 in. wide (4 cm), just like pins on 





a cushion. 
Read More Add to Collection w 
Read More Add to Collection ~ 








Astrantia major 'Claret' (Great Astrantia major 'Gill Richardson’ (Great 


Masterwort) Masterwort) 

One of the darkest-flowered Astrantias, Astrantia major Vigorous, Astrantia major 'Gill Richardson’ (Great 
‘Claret’ (Masterwort) features dramatic clusters of tiny, Masterwort) features dainty clusters of tiny, crimson- 
deep ruby-red flowers crowded together in a dome- red flowers crowded together in a dome-shaped 
shaped flowerhead, just like pins on a cushion. They are flowerhead, just like pins on a cushion. They are 
surrounded by an elegant ruff of long papery bracts. surrounded by an elegant ruff of red-tipped papery 


bracts. 
Read More Add to Collection w 
Read More Add to Collection w 
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Astrantia major 'Penny's Pink' (Great 
Masterwort) 


Extremely free-flowering, Astrantia major 'Penny's Pink' 
(Great Masterwort) features exquisite clusters of tiny, 
rich pink flowers crowded together in a dome-shaped 
flowerhead, just like pins on a cushion. They are 
surrounded by an elegant ruff of green flushed, pale 
pink papery bracts, which are beautifully adorned with 
deeper pink veins. 





Read More 


—a OS 


Astrantia major 'Ruby Cloud' (Great 
Masterwort) 


Astrantia major 'Ruby Cloud' (Great Masterwort) 
features large clusters of tiny, ruby-red flowers crowded 
together in a dome-shaped flowerhead, just like pins on 
a cushion. They are surrounded by an elegant ruff of 
red-tipped papery bracts, tinged in apple green. 





Read More 


Add to Collection v 





Add to Collection v 
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Astrantia major 'Roma’' (Great 
Masterwort) 


So exquisite and delicate, Astrantia major never fails to 
amaze onlookers! How to resist the intricate beauty of 
its blossoms: tiny pink flowers crowded together in a 
dome-shaped flowerhead, just like pins on a cushion, 
and surrounded by an elegant ruff of papery bracts 


Add to Collection ~ 


Read More 
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Astrantia major ‘Star of Beauty' (Great 
Masterwort) 


Very floriferous and vigorous, Astrantia major ‘Star of 
Beauty’ ( Great Masterwort) features large clusters of 
tiny white flowers with magenta-purple tips, crowded 
together in a dome-shaped flowerhead, just like pins on 
a cushion. They are surrounded by an elegant ruff of 
white papery bracts adorned with green tips. 


Add to Collection ~ 





Read More 
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Astrantia major ‘Star of Billion’ (Great 
Masterwort) 


Very floriferous and vigorous, Astrantia major 'Star of 
Billion' (Great Masterwort) features large clusters of 
tiny white flowers crowded together in a dome-shaped 
flowerhead, just like pins on a cushion. They are 
surrounded by an elegant ruff of white papery bracts 


adorned with green tips. 
Add to Collection w 


Read More 
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Athyrium 'Ghost' (Lady Fern) 


Noted for its strong vase-shape with distinctly upright 
fronds, Athyrium Ghost' (Lady Fern) is an elegant 
deciduous fern forming a pretty rosette of arching, 
ghostly silvery gray fronds accented by contrasting dark 
red-purple midribs. Slowly spreading, this fern is easy to 
grow and lovely when paired with hostas and 


heucheras. 
Add to Collection ~ 





Read More 
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Astrantia maxima (Largest Masterwort) 


A very large flowered species, Astrantia maxima 
features tiny soft pink flowers crowded together ina 
dome-shaped flowerhead, 2-3 in. wide (3-6 cm), just like 
pins on a cushion, and surrounded by an elegant ruff of 


broad, pink papery bracts. 
Add to Collection ~ 





Read More 


¥ 


Athyrium filix-femina (Lady Fern) 


> 


Noted for its vigor and superb elegance, Athyrium filix- 
femina (Lady Fern) is a lovely deciduous fern forming a 
large rosette of upright to arching, lacy, lance-shaped, 
fresh-green fronds. The stems are generally green, but 
sometimes display a very interesting red hue. 


Add to Collection ~ 


Read More 
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‘Burgundy Lace’ (Painted Lady Fern) 


Athyrium niponicum var. pictum 'Burgundy Lace’ 
(Japanese Painted Fern) is a dramatic deciduous fern 
forming a lacy rosette of arching, lance-shaped fronds, 
flushed with rich burgundy-purple as they emerge. They 
gradually mature to silvery-green, but retain their 
purple mid-ribs and silvery sheen. Delicate, graceful but 
tough, this elegant fern is perfect for enlivening a shady 
garden area. 


Read More “Add to Collection ~ 
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Athyrium niponicum var. pictum 'Pewter 
Lace' (Painted Lady Fern) 


Athyrium niponicum var. pictum 'Pewter Lace’ (Japanese 
Painted Fern) is a dramatic deciduous fern forming a 
lacy rosette of arching, lance-shaped, dark pewter 
fronds with contrasting bright silver-green edges and 
coral-red mid-ribs. This elegant fern is tolerant of heat 
and humidity. 


Read More Add to Collection w 
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Athyrium niponicum var. pictum 
‘Metallicum' (Painted Lady Fern) 


Truly ornamental, Athyrium niponicum var. pictum 
‘Metallicum' (Japanese Painted Fern) is a very elegant 
deciduous fern forming a pretty rosette of arching, 
strikingly refined, lance-shaped, bipinnate fronds. The 
fronds are silvery gray, almost metallic, with green 
highlights and subtle burgundy veination. 


Read More Add to Collection ~ 


. eat 
Athyrium niponicum var. pictum 'Regal 
Red' (Painted Lady Fern) 


Truly ornamental, Athyrium niponicum var. pictum 
‘Metallicum' (Japanese Painted Fern) is a very elegant 
deciduous fern forming a pretty rosette of arching, 
strikingly refined, lance-shaped, bipinnate fronds. The 
fronds are silvery gray, almost metallic, with green 
highlights and subtle burgundy veination. 


Se mai 


Read More Add to Collection ~ | 
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Athyrium niponicum var. pictum 'Silver 
Falls' (Painted Lady Fern) 


Noted for its superb silver fronds and long-lasting color, 
Athyrium niponicum var. pictum 'Silver Falls' Japanese 

Painted Fern) is a very elegant deciduous fern forming a 
large rosette of arching, strikingly refined, lance-shaped, 


bipinnate fronds. 
Add to Collection w 


Read More 





Vigorous and eye-catching, Aubrieta deltoidea (Rock 
Cress) is a mat forming, semi-evergreen perennial plant 
which produces delightful vivid purple-red flowers in 
mid-late spring to early summer. The blossoms are so 
abundant that they almost completely cover the gray- 
green foliage below, creating a striking scenery. 


Read More 


Add to Collection ~ 
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Athyrium niponicum var. pictum 
(Painted Lady Fern) 


Noted for its superb elegance, Athyrium niponicum var. 
pictum (japanese Painted Fern) is a very pretty 
deciduous fern forming a large rosette of arching, 
strikingly refined, lance-shaped, bipinnate fronds. 


Add to Collection ~ 


Read More 
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Aucuba japonica (Spotted Laurel) 


Perfect for shady gardens, Aucuba japonica (Spotted 
Laurel) is a dense, upright, rounded, evergreen shrub, 
prized for its lush foliage of leathery, glossy, rich green 
leaves mottled with golden yellow. In early to mid 
spring, small purple flowers, adorned with creamy white 
anthers, appear from the leaf axils (female plants), or in 
terminal panicles (male plants). When pollinated, the 
female blooms give way to ornamental, glossy, bright 
red berries that ripen in fall and often persist until 


spring. 
Add to Collection w 


Read More 
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Basket-of-Gold) 


A fabulous little plant that should not be overlooked! 
Basket-of-Gold (Aurinia saxatilis syn. Alyssum saxatile) is 
an enchanting low-growing, evergreen perennial that 
will charm your garden with its masses of shining, 
golden-yellow flowers on display for 4 to 6 weeks in 
spring and contrasting splendidly with its gray-green 


foliage. 
Add to Collection w 


a pit ") 
Aurinia saxatilis ( 


Read More 





Baptisia 'Dark Chocolate’ (False Indigo) 


Very floriferous, Baptisia 'Dark Chocolate’ (False Indigo) 
is an upright, densely branched perennial bearing long 
spikes of pea-shaped, nearly black, charcoal purple 
flowers in late spring to early summer. When the 
flowers fade away, the blue-green foliage, which forms 
a bushy, spreading mound, remains neat all season and 
creates a lovely backdrop for the other perennials in the 


garden. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Baptisia 'Cherries Jubilee’ (False Indigo) 


Very floriferous, Baptisia 'Cherries Jubilee’ (False Indigo) 
is an upright, densely branched perennial bearing 
sturdy spikes of pea-shaped, golden-yellow and 
cinnamon flowers. Opening from vivid chocolate buds, 
the blossoms glow in the late spring to early summer 
landscape. In peak bloom, ‘Cherries Jubilee’ has an 
impressive 280 inflorescences over its medium-sized 
habit, creating a truly spectacular display. 


Add to Collection ~ 


Read More 


Baptisia 'Dutch Chocolate’ (False Indigo) 


Very floriferous and compact, Baptisia 'Dutch Chocolate’ 
(False Indigo) is an upright, densely branched perennial 
bearing sturdy spikes of pea-shaped, velvety rich 
chocolate-purple flowers in late spring to early summer. 
When the flowers fade away, the blue-green foliage, 
which forms a bushy mound, remains neat all season 
and creates a lovely backdrop for the other perennials 


in the garden. 
Add to Collection w 





Read More 
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Baptisia 'Grape Taffy' (False Indigo) 


Very compact, Baptisia 'Grape Taffy’ (False Indigo) is an 
upright, densely branched perennial bearing sturdy 
spikes of pea-shaped, deep reddish-purple flowers in 
late spring to early summer. Reminiscent of grapes, 
each flower is accented by a buff yellow keel. When the 
flowers fade away, the fresh green foliage, which forms 
a bushy, spreading mound, remains neat all season 


Read More “Add to Collection ~ 


Baptisia 'Lunar Eclipse’ (False Indigo) 


Noted for its unique flowers, Baptisia 'Lunar Eclipse’ is 
an upright perennial bearing a profusion of oversized 
flowers held well above the foliage. Emerging pale 
lemon over cream, the blossoms gradually turn cream, 
then pale lilac and ultimately purple-blue, producing a 
unique multicolor effect. 


Read More ‘Add to Collection ~ | 
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Baptisia 'Lemon Meringue’ (False Indigo) 


Very floriferous, Baptisia ‘Lemon Meringue’ (False 
Indigo) is an upright, densely branched perennial 
bearing sturdy spikes of pea-shaped, bright sunshine- 
yellow flowers in late spring to early summer. Lasting 
for three weeks, the floral display is quite impressive 
with the dark gray stems contrasting and accentuating 
the golden blossoms. 


Read More Add to Collection ~ | 





Baptisia 'Midnight' (False Indigo) 


Noted for its long blooming season, Baptisia 'Midnight' 
is an upright perennial bearing a profusion of extremely 
long inflorescences, 24 in. (60 cm), bearing deep blue- 
violet flowers. Unlike most False Indigos, this plant 
enjoys two bloom cycles within its blooming season. 


Read More ‘Add to Collection ~ | 
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Baptisia 'Pink Lemonade' (False Indigo) 


Baptisia 'Pink Lemonade’ (False Indigo) is an upright, 
densely branched perennial bearing sturdy spikes of 
pea-shaped, soft yellow flowers that age to pink and 
mauve-lavender in late spring to early summer. The 
unique, bicolor flowers contrast nicely with the charcoal 
stems. The blue-green foliage forms a lush, bushy, vase- 
shaped clump that remains neat all season and creates 
a lovely backdrop for the other perennials in the 


garden. 
Add to Collection w 





Read More 


Baptisia ‘Pink Truffles’ (False Indigo) 


Quite compact, Baptisia 'Pink Truffles' (False Indigo) is 
an upright, densely branched perennial bearing sturdy 
spikes of pea-shaped, soft pink flowers with a tinge of 
violet and pale yellow keels. Blooming for 2-3 weeks in 
late spring to early summer, they provide an amazing 
floral display. The fresh green foliage forms a lush, 
bushy, vase-shaped clump that remains neat all season 
and creates a lovely backdrop for the other perennials 


in the garden. 
Add to Collection ~ 





Read More 





Baptisia 'Purple Smoke' (False Indigo) 


One of the oldest hybrid cultivars of false indigo, 
Baptisia ‘Purple Smoke' is an upright, densely branched 
perennial bearing long spikes of pea-shaped, smoky 
violet flowers with a purple eye. A mature plant of 3-4 
years can bear over 50 blooming stalks! Blooming in 
mid to late spring, the richly-colored blossoms contrast 


nicely with the near-black stems. 
Add to Collection ~ 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Baptisia 'Solar Flare’ (False Indigo) 


Interestingly, the blooms gradually take an orange to 
violet cast as they mature, producing a unique bicolored 


inflorescence. 
Add to Collection ~ 





Read More 
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Baptisia 'Sparkling Sapphires' (False 
Indigo) 


Very floriferous, Baptisia 'Sparkling Sapphires' (False 
Indigo) is an upright, densely branched perennial 
bearing sturdy spikes of pea-shaped, vibrant violet-blue 
flowers in late spring to early summer. When the 
flowers fade away, the blue-green foliage, which forms 
a bushy, spreading mound, remains neat all season and 
creates a lovely backdrop for the other perennials in the 
garden. 


Read More “Add to Collection ~ 
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Baptisia australis (False Indigo) 


Tough and durable, Baptisia australis (False Indigo) is an 
upright perennial with a long season of interest. In 
spring, this native to the North American prairies bears 
spikes of pea-shaped indigo blue flowers, resembling 
Lupines. 


Read More Add to Collection ~ 
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Baptisia 'Vanilla Cream’ (False Indigo) 


Very floriferous, Baptisia 'Vanilla Cream’ (False Indigo) is 
an upright, densely branched perennial bearing sturdy 
spikes of pea-shaped, creamy vanilla flowers in late 
spring to early summer. Emerging in spring with a 
beautiful bronze cast, the foliage matures to grey-green 
and forms a lush, rounded clump that remains neat all 
season. 


Read More Add to Collection w | 





Baptisia australis var. minor (False 
Indigo) 


Tough and durable, Baptisia australis var. minor (False 
Indigo) is a compact, upright perennial with a long 
season of interest. In spring, this native to the North 
American prairies bears spikes of pea-shaped indigo 
blue flowers, resembling Lupines. 


Read More “Add to Collection ~ 
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Baptisia x Bicolor ‘Starlite’ (False Indigo) Baptisia x variicolor 'Twilite' (False 


Opening from deep violet-lavender buds in late spring, Indigo) 
the pea-shaped flowers unfurl into attractive Unusually quick to mature for a Baptisia, three-year-old 
periwinkle-blue blooms with contrasting creamy keels. plants produce upward of 100 flowering racemes. 


Born on gracefully arching branches, they last for weeks 4 
and attract butterflies, bees, and hummingbirds. Rea TINE Add to Collection ~ 
Read More Add to Collection v 





Bearded Irises 


Punch up your garden with color! Showiest members of An exclamation point in the landscape, award-winning 
the genus 'Iris', Bearded Irises should have a place in Beaucarnea recurvata (Ponytail Palm) is an evergreen 
any garden. shrub or tree forming a bulbous trunk-like stem 


crowned with a dense rosette of long, downward- 
curving, bright green, grassy leaves. Resembling an 
elephant's foot, the greatly swollen base of the trunk 
(caudex) stores water just like a camel's hump, enabling 
this plant to go dry for long periods. 


Read More Add to Collection ~ 


Read More 
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Begonia 'Dragon Wing Pink’ Begonia 'Dragon Wing Red' 

Noted for its tolerance to hot and humid weather, Noted for its tolerance to hot and humid weather, 
Begonia 'Dragon Wing Pink' is famed for its lush and Begonia 'Dragon Wing Red' is famed for its lush and 
attractive, angel-wing shaped, shiny, dark green foliage attractive, angel-wing shaped, shiny, dark green foliage 
and its cascades of dangling clusters of coral-pink and its cascades of dangling clusters of scarlet-red 
flowers. Even when temperatures blaze, Dragon Wing flowers. Even when temperatures blaze, Dragon Wing 
keeps on pumping out the color in the landscape or keeps on pumping out the color in the landscape or 
containers all season. containers all season. 


Read More Add to Collection ~ Read More Add to Collection ~ 
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Begonia ‘Encanto Orange' Begonia 'Fimbriata Ruffled Red' 

A favorite of many for its spectacular display, award- Begonia 'Fimbriata Ruffled Red’ is an indefatigable 
winning Begonia 'Encanto Orange' produces masses of bloomer producing myriads of magnificent and large, 
vivid, reddish orange blossoms held on bright red stems ruffled, double flowers, up to 4-6 in. across (10-15 cm), 
amongst a delicately pink-edged, glossy green foliage. It adorned with petals crimped at their edges. Resembling 
is perfect for vertical gardens with its eye-catching and carnation flowers, this tuberous Begonia blooms 
elegant cascades of fiery red, elongated flowers continuously from early summer to frost. Its fiery 
resembling fuchsias. scarlet-red petals stand out against the foliage of deep 


reen, wavy leaves. 
Read More Add to Collection w 6 ” 
Read More Add to Collection w 
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Begonia ‘Nonstop Fire’ 


Begonia ‘Nonstop Fire’ is an indefatigable bloomer 
continuously producing myriads of magnificent and 
huge, fully double flowers, up to 4 in. across (10 cm), 
from late spring to frost. Resembling roses with their 
packed rows of glowing petals in shades of gold and 
orange, its flowers are truly spectacular and do not 


require deadheading. 
Add to Collection w 


Read More 
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Begonia 'Nonstop Pink’ 


Begonia 'Nonstop Pink' is an indefatigable bloomer 
continuously producing myriads of magnificent and 
huge, fully double flowers, up to 4 in. across (10 cm), 
from late spring to frost. Resembling roses with their 
packed rows of vibrant pink petals, its flowers are truly 
spectacular and do not require deadheading. 


Add to Collection ~ 


Read More 
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Begonia 'Nonstop Orange’ 





Begonia ‘Nonstop Orange’ is an indefatigable bloomer 
continuously producing myriads of magnificent and 
huge, fully double flowers, up to 4 in. across (10 cm), 
from late spring to frost. Resembling roses with their 
packed rows of vibrant orange petals, the flowers are 
truly spectacular and do not require deadheading. 


Add to Collection ~ 
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Read More 
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Begonia 'Nonstop Red' 


Begonia 'Nonstop Red' is an indefatigable bloomer 
continuously producing myriads of magnificent and 
huge, fully double flowers, up to 4 in. across (10 cm), 
from late spring to frost. Resembling roses with their 
packed rows of glowing red petals, its flowers are truly 
spectacular and do not require deadheading. 


Add to Collection ~ 


Read More 
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Begonia 'Nonstop Rose Petticoat’ 


Begonia 'Nonstop Rose Petticoat’ is an indefatigable 
bloomer continuously producing myriads of 
magnificent and huge, fully double flowers, up to 4 in. 
across (10 cm), from late spring to frost. Resembling 
roses with their packed rows of deep rose and white 
petals, its flowers are truly spectacular and do not 
require deadheading. 


Read More 


Add to Collection ~ 
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Begonia 'Odorosa Sweet Pink' 

Noted for its lovely fragrance, Begonia 'Odorosa Sweet 
Pink' features splendid, ruffled, pink, fully double 
flowers, up to 6 in. across (15 cm), from midsummer to 
frost. Produced in great quantities, the blossoms 
cascade and tumble with grace over their containers. 


They stand out against the foliage of deep green leaves, 
adorned with distinctive bronze markings. 


Add to Collection ~ 


Read More 
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Begonia 'Nonstop Yellow' 


Begonia ‘Nonstop Yellow’ is an indefatigable bloomer 
continuously producing myriads of magnificent and 
huge, fully double flowers, up to 4 in. across (10 cm), 
from late spring to frost. Resembling roses with their 
packed rows of bright yellow petals, its flowers are truly 
spectacular and do not require deadheading. 


Add to Collection ~ 


Read More 
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Begonia 'Picotee Lace Apricot’ 


Begonia 'Picotee Lace Apricot' is an indefatigable 
bloomer producing myriads of magnificent and huge, 
semi-ruffled, double flowers, up to 6 in. across (15 cm), 
from midsummer to frost. Delicately pleated, the warm 
apricot petals are adorned with white lace at their tips 
and stand out against the foliage of deep green leaves. 


Add to Collection ~ 


Read More 
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Begonia 'Picotee Lace Pink’ 


Begonia 'Picotee Lace Pink' is an indefatigable bloomer 
producing myriads of magnificent and huge, semi- 
ruffled, double flowers, up to 6 in. across (15 cm), from 
midsummer to frost. Delicately pleated, the soft pink 
petals are adorned with white lace at their tips and 
stand out against the foliage of deep green leaves. 


Add to Collection ~ 


Read More 
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Begonia 'Picotee Sunburst’ 


Begonia 'Picotee Sunburst’ is an indefatigable bloomer 
producing myriads of magnificent and huge, semi- 
ruffled, double flowers, up to 6 in. across (15 cm), from 
midsummer to frost. Delicately pleated, the bright 
yellow petals are adorned with crimson-red at their tips 
and stand out against the foliage of deep green leaves. 


Add to Collection ~ 





Read More 
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Begonia 'Picotee Lace Red' 


Begonia 'Picotee Lace Apricot’ is an indefatigable 
bloomer producing myriads of magnificent and huge, 
semi-ruffled, double flowers, up to 6 in. across (15 cm), 
from midsummer to frost. Delicately pleated, the warm 
apricot petals are adorned with white lace at their tips 
and stand out against the foliage of deep green leaves. 


Add to Collection ~ 
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Begonia 'Picotee White-Pink' 


Read More 








Begonia 'Picotee White-Pink' is an upright, tender 
perennial with large and magnificent, semi-ruffled white 
flowers, up to 4-8 in. across (10-20 cm), adorned with 
bright pink petal tips. Blooming from midsummer to 
frost, this elegant tuberous begonia deserves a spot in 
your beds, borders, window boxes, containers or 
hanging baskets, where its brilliant blooms will brighten 


your shaded spaces. 
Add to Collection w 


Read More 
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Begonia 'Picotee White-Red' 


Begonia 'Picotee White-Red' is an upright, tender 
perennial with large and magnificent, semi-ruffled white 
flowers, up to 4-8 in. across (10-20 cm), adorned with 
red petal tips. Blooming from midsummer to frost, this 
elegant tuberous begonia deserves a spot in your beds, 
borders, window boxes, containers or hanging baskets, 
where its brilliant blooms will brighten your shaded 


spaces. 
Add to Collection ~ 
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Begonia 'Roseform Peach’ 


Read More 





Begonia 'Roseform Peach' is an upright, tender 
perennial adorned with large and magnificent, fully 
double, soft peach flowers, up to 4-8 in. across (10-20 
cm). Blooming from midsummer to frost, the 
remarkable blossoms resemble roses with their packed 


rows of smooth petals. 
Add to Collection w 


Read More 
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Begonia 'Roseform Orange’ 


Begonia 'Roseform Orange’ is an upright, tender 
perennial adorned with large and magnificent, fully 
double, brilliant orange flowers, up to 4-8 in. across (10- 
20 cm). Blooming from midsummer to frost, the 
remarkable blossoms resemble roses with their packed 


rows of smooth petals. 
Add to Collection w 
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Begonia 'Roseform Pink' 


Read More 








Begonia 'Roseform Pink' is an upright, tender perennial 
adorned with large and magnificent, fully double, rich 
pink flowers, up to 4-8 in. across (10-20 cm). Blooming 
from midsummer to frost, the remarkable blossoms 
resemble roses with their packed rows of smooth 


petals. 
Add to Collection ~ 


Read More 
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Begonia 'Roseform Yellow’ 


Begonia 'Roseform Yellow’ is an upright, tender 
perennial adorned with large and magnificent, fully 
double, cheerful golden flowers, up to 4-8 in. across (10- 
20 cm). Blooming from midsummer to frost, the 
remarkable blossoms resemble roses with their packed 


rows of smooth petals. 
Add to Collection w 


Read More 





Begonia 'Ruffled Pink' 


Begonia ‘Ruffled Pink’ is an indefatigable bloomer 
producing myriads of magnificent and huge, semi- 
ruffled, double flowers, up to 5-9 in. across (12-22 cm), 
from midsummer to frost. Delicately pleated, the soft 
pink petals stand out against the foliage of deep green 


leaves. 
Add to Collection v 





Read More 
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Begonia 'Ruffled Apricot’ 


Begonia ‘Ruffled Apricot’ is an indefatigable bloomer 
producing myriads of magnificent and huge, semi- 
ruffled, double flowers, up to 5-9 in. across (12-22 cm), 
from midsummer to frost. Delicately pleated, the pastel 
orange petals stand out against the foliage of deep 


green leaves. 
Add to Collection w 


Read More 








Begonia Bertinii 


Bushy, upright growing with attractive, hanging stems, 
Begonia bertinii (Tuberous Begonias) is a fabulous, 
vibrant orange, single-flowered compact variety. A 
favorite among the shade loving plants, its abundant 
blossoms will add bright notes of summer color to your 
beds, borders or to your containers and hanging 


baskets. 
Add to Collection ~ 


Read More 
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Begonia boliviensis 'Bonfire' 


A favorite of many for its spectacular display, award- 
winning Begonia 'Bonfire' (Begonia boliviensis) 
produces masses of vivid, reddish orange blossoms 
held on bright red stems amongst a delicately pink- 
edged green foliage. It is perfect for vertical gardens 
with its eye-catching and elegant cascades of fiery red, 
elongated flowers resembling fuchsias. 


Read More 


Add to Collection ~ 









Begonia boliviensis 'Million Kisses 
Elegance’ 


A most vigorous trailing Begonia, Begonia boliviensis 
‘Million Kisses Elegance’ produces masses of blushed 


pink white blossoms held on bright red stems amongst 
large, arrow-shaped, neatly serrated, green leaves. It is 
perfect for vertical gardens with its elegant cascades of 


pastel, elongated flowers resembling fuchsias. 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Begonia boliviensis 'Bossa Nova Pure 
White’ 


A most vigorous trailing Begonia, Begonia boliviensis 
‘Bossa Nova Pure White' produces masses of slender 
white blossoms held on soft coral-pink stems amongst 
large, arrow-shaped, neatly serrated, green leaves. It is 
perfect for vertical gardens with its elegant cascades of 
luminous, elongated flowers resembling fuchsias. 


Add to Collection ~ 


Read More 
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Begonia boliviensis 'Mistral Pink’ 





A semi-trailing Begonia, Begonia boliviensis ‘Mistral 
Pink' produces masses of large, eye-catching, bright 
pink blossoms held amongst large, arrow-shaped, 
neatly serrated, green leaves. It is perfect for vertical 
gardens with its elegant cascades of vivid, elongated 


flowers resembling fuchsias. 
Add to Collection ~ 


Read More 
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Begonia boliviensis 'San Francisco’ 


A lovely trailing Begonia, Begonia boliviensis 'San 
Francisco' produces masses of large, eye-catching, 
bright salmon blossoms held amongst large, arrow- 
shaped, neatly serrated, green leaves. It is perfect for 
vertical gardens with its elegant cascades of vivid, 
elongated flowers resembling fuchsias. 


Add to Collection ~ 


Read More 








Berberis koreana (Korean Barberry) 


Extremely hardy, Berberis koreana (Korean Barberry) is 
a fabulous addition to the landscape thanks to its four 


seasons of interest. 
Add to Collection ~ 


Read More 
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Begonia boliviensis 'Santa Cruz’ 


A lovely trailing Begonia, Begonia boliviensis 'Santa 
Cruz' produces masses of large, eye-catching, fiery red- 
orange blossoms held amongst large, arrow-shaped, 
neatly serrated, green leaves. It is perfect for vertical 
gardens with its elegant cascades of vivid, elongated 


flowers resembling fuchsias. 
Add to Collection w 


Read More 





Berberis thunbergii 'Atropurpurea Nana’ 
(Japanese Barberry) 


One of the most popular barberries, award-winning 
‘Atropurpurea Nana’ is a charming, deciduous dwarf 
shrub with eye-catching, reddish to purplish, small, 
obovate leaves which turn into brilliant red shades in 
the fall. Tiny, scented, pale yellow flowers appear in 
mid-late spring, but are insignificant in comparison to 


the foliage. 
Add to Collection ~ 


Read More 
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Berberis thunbergii 'Crimson Pygmy' 
(Japanese Barberry) 


Noted for its beautiful burgundy summer and fall 
foliage, Berberis thunbergii ‘Crimson Pygmy’ is a lovely, 
deciduous dwarf shrub with eye-catching, small, 
obovate, deep crimson leaves with a bronze tinge, 
which turn into brilliant red shades in the fall. Tiny, 
waxy, scented, pale yellow flowers appear in mid-late 
spring, but are insignificant in comparison to the 


foliage. 
Add to Collection ~ 





Read More 





Berberis thunbergii 'Golden Rocket’ 
(Japanese Barberry) 


Berberis thunbergii 'Golden Rocket' (Japanese Barberry) 
is a compact, upright, deciduous shrub with a bright 
and fresh chartreuse foliage which provides a striking 
contrast to the coral colored stems. The leaf coloring 
continues throughout the summer season. 


Add to Collection v 





Read More 
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Berberis thunbergii 'Fireball' Japanese 


Barberry) 


Very showy, award-winning Berberis thunbergii ‘Fireball’ 
(Japanese Barberry) is a compact, dwarf, deciduous 
shrub with a vibrant foliage of fiery red leaves. The 
striking coloring remains throughout the summer 
season and deepens in fall. 'Fireball' is perfect for 
brightening borders or containers and ideal for small 


gardens. 
Add to Collection ~ 


Read More 
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Award-winning Berberis thunbergii 'Orange Rocket' 
(Japanese Barberry) is a compact, upright, deciduous 
shrub with small, vibrant coral-orange new leaves that 
change to mid-green in summer before turning brilliant 


shades of red-orange in the fall. 
Add to Collection ~ 





Read More 
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Berberis thunbergii f. sivopurpunes 
‘Admiration' japanese Barberry) 


Incredibly beautiful, award-winning Berberis thunbergii 
f. atropurpurea 'Admiration' (Japanese Barberry) is a 
compact, dwarf, deciduous shrub with a showy foliage 
of glowing coral-red leaves adorned with thin golden- 
yellow margins. The striking coloring remains 
throughout the summer season and deepens in fall. 


Add to Collection w 


Read More 
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Berbers hive f atropurpurea 
‘Rose Glow' (Japanese Barberry) 


Award-winning Berberis thunbergii f. atropurpurea 
‘Rose Glow' (Japanese Barberry) is a charming, small, 
deciduous shrub with an eye-catching foliage of deep 
rose-red leaves mottled with pink and white. Tiny, pale 
yellow flowers appear in mid-late spring, but are 
insignificant in comparison to the foliage. 


Add to Collection w 


Read More 





Berberis thunbergii f. atropurpurea 
‘Rosy Rocket' (Japanese Barberry) 


Berberis thunbergii 'Rosy Rocket' (Japanese Barberry) is 
an upright, deciduous shrub with striking deep red 
leaves adorned with soft flamingo pink when young. 
Over time, the foliage matures to deep burgundy, 
creating an interesting bi-color effect. The leaf coloring 
deepens during the year, particularly in fall when the 


variegation gets more marked. 
Add to Collection ~ 





Read More 
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Berberis faunbersi f. atropurpurea 
(Purple Japanese Barberry) 


Berberis thunbergii f. atropurpurea (Purple Japanese 
Barberry) is always a spectacular addition to the 
landscape where it brings a strong color accent from 
spring to fall. This dense, arching, deciduous shrub 
features broadly oval, reddish-purple leaves which turn 
into brilliant red or red-orange shades in the fall. 


Add to Collection ~ 





Read More 
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Bergenia 'Bressingham Ruby' 


Incredibly hardy and eye-catching, Bergenia 
'‘Bressingham Ruby' is a compact clump-forming 
evergreen perennial noted for its outstanding foliage 


and bright magenta flowers. 
Add to Collection v 


Read More 


Bergenia 'Bressingham White' 


Award-winning Bergenia 'Bressingham White’ is a 
compact clump-forming evergreen perennial noted for 
its interesting foliage and masses of pristine white 


flowers. 
Add to Collection ~ 


Read More 





Bergenia 'Eroica’ 


Award-winning Bergenia 'Eroica’ is a clump-forming 
evergreen perennial noted for its good frost resistance, 
interesting foliage and abundant flowering. 


Add to Collection w 





Read More 


Bergenia Abendglocken 


Bergenia 'Abendglocken' or ‘Evening Bells’ is a clump- 
forming evergreen perennial noted for its outstanding 
large-leaved foliage that turns brilliant burgundy during 


the winter. 
Add to Collection ~ 





Read More 





Bergenia ciliata (Fringed Bergenia) 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Bergenia cordifolia (Heartleaf Bergenia) 
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Native to the Himalayas, Bergenia ciliata (Fringed 
Bergenia) is a large-leaved, slow-growing, clump- 
forming perennial. Born on stout stems in early spring, 
erect clusters of pale pink flowers with rose-pink calyces 
rise above attractive rosettes of thick, leathery, finely- 
toothed, fresh green leaves. 


Read More 


Add to Collection v 





Betula ‘Fascination’ (Birch) 
Award-winning Betula 'Fascination' is a very rewarding 
birch, which is noted for its attractive gleaming orange 
copper bark which peels off to reveal another layer of 


pink and cream bark. As the tree matures, the bark 
quickly changes to bright white and contrasts nicely 


with the tree canopy. 
Add to Collection w 





Read More 





Betula albosinensis 'Red Panda’ 
(Chinese Red Birch) 


Award-winning Betula albosinensis 'Red Panda’ features 
a most attractive coppery-pink bark with subtle shades 
of caramel and honey, and abundant white lenticels 


(bumpy lines). 
Add to Collection v 


Read More 
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Native to Siberia, Bergenia cordifolia (Heartleaf 
Bergenia) is a clump-forming evergreen perennial noted 
for its incredible hardiness and vigor. 


Add to Collection ~ 


Read More 








Gracefully elegant, Betula 'White Satin’ or 'Madison' is a 
remarkable birch noted for its beautiful satin-white 
bark. Vigorous and fast growing, this medium-sized 
cultivar forms a dense, deciduous, multi-stemmed tree 
with a uniform upright pyramidal habit. 


Add to Collection w 


Read More 





Betula albosinensis var. septentrionalis 
(Chinese Red Birch) 

Betula albosinensis var. septentrionalis is an exquisite 
Chinese red birch with a most attractive peeling bark, a 


lovely mix of coppery-pink and cinnamon-brown with 
translucent golden edges. The effect is most spectacular 


when backlit by the setting sun. 
Add to Collection w 
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Read More 
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Betula nigra 'Little King' FOX VALLEY 
(River Birch) 


Betula nigra ‘Heritage’ is a beautiful river birch prized 


for its incredible peeling bark. Salmon-cream to Compact, Betula nigra ‘Little King' or Fox Valley River 
brownish at first, it exfoliates to reveal a creamy-white Birch, is a particularly handsome river birch prized for 
inner bark that can almost rival with the European its attractive peeling bark. Pale salmon and reddish- 
white birches. brown at first, it exfoliates to reveal lighter inner bark. 
Read More “Add to Collection y | Read More | Add to Collection ~ | 





Betula nigra (River Birch) 





Betula nigra (River Birch) is a bushy deciduous tree Betula pendula, commonly called silver birch or 

prized for its incredible peeling bark. Salmon-pink, European white birch, is a graceful medium-sized tree 
smooth and shiny at first, the bark flakes and curls in with slender pendulous branches and attractive bark. 
cinnamon-brown to blackish sheets. Golden brown on twigs and young branches, the bark 


matures to silvery white with black clefts. 
Read More Add to Collection w | 


Read More | Add to Collection ~ | 
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Betula platyphylla Japanese White 
Birch) 


Betula platyphylla, commonly called Japanese white 
birch, is a medium to large sized tree noted for its white 
bark, thin spreading branches and slightly pendant 
branchlets. 








Read More 


Add to Collection ~ 






Betula utilis var. jacquemontii 
‘Doorenbos' (Himalayan Birch) 


Award-winning Betula utilis var. jacquemontii 
‘Doorenbos' features attractive, crisp white bark on 
trunk and branches, even on young specimens. 
Luminescent, the bark peels off to reveal pale orange 
hues before quickly turning bright white. 





Read More Add to Collection v| 
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Betula utilis var. jacquemontii 
(Himalayan Birch) 


Native to the Himalaya, Betula utilis var. jacquemontii 
(Himalayan Birch), which is prized for its brilliant and 
exceptionally white bark, is a lovely addition to the 
landscape. 


Read More [Add to Collection + | 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Find plants that grow in my region - Northern California - North America 


Betula utilis (Himalayan Birch) 


Betula utilis or albosinensis is an exquisite birch 
recognizable for its distinctive coppery to orange-red 
bark, which peels off in thin sheets to reveal a fresh 
cream-pink surface beneath. 


Read More 


( Add to Collection | 


Betula utilis var. jacquemontii 
‘'Grayswood Ghost' (Himalayan Birch) 
Award-winning Betula utilis var. jacquemontii 
'Grayswood Ghost' features one of the whitest bark of 
all birches. Luminescent, its "ghostly white", smooth 


bark provides a very nice contrast with its dense 
summer canopy of large, very glossy, rich green leaves 














Read More [Add to Collection ~ | 








Bignonia capreolata (Cross Vine) 


A showstopping native to the southeastern United 
States, Bignonia capreolata (Cross Vine) is a fast 
growing, self-clinging, woody vine with a profusion of 
fragrant, trumpet-shaped flowers, 2 in. long (5 cm), in 
bright shades of orange, yellow or red. Regarded as one 
of the most floriferous of the vining plants, it is 
practically smothered in large clusters of 2 to 5 colorful 
blossoms in mid spring, with intermittent summer 
blooms. 
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Read More 


Add to Collection ~ 








Blechnum spicant (Hard Fern) 

Noted for its unique and distinctive type of fronds, 
Blechnum spicant (Hard Fern) is a charming, tufted, 
evergreen fern with interesting foliage texture. While its 
evergreen Sterile fronds spread horizontally from a 
basal tuft, to form a neat arching mound of finely cut 
foliage, its fertile fronds rise straight up above this 
mound before drying out and withering away in fall. 


Add to Collection ~ 
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Native to the Mediterranean region, Borago officinalis 


i Ei. 
Borago officinalis (Borage) 

(Borage) is a spreading annual that will reward you with 
abundant, open racemes of beautiful, slightly nodding, 
star-shaped, bright blue flowers from early summer to 


early fall 
Add to Collection ~ 


Read More 














Read More 
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Bletilla striata (Hardy Orchid) 


Unlike many orchids, award-winning Bletilla striata is an 
easy-to-care-for hardy terrestrial orchid. It produces 
small, cattleya-like, pinkish-purple flowers, 2 in. wide (5 
cm), in pretty racemes of up to 12 blooms. Rising 
artfully above the foliage, each exotic-looking flower has 
five spreading petals with an undulating, furrowed 


lower lip. 
Add to Collection ~ 
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Read More 
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Bougainvillea 'California Gold’ 
One of the top performing yellow Bougainvillea 
varieties, 'California Gold' is a free-flowering, vigorous, 
evergreen shrub or vine with clusters of warm golden 
yellow, papery bracts surrounding tiny creamy-white 


flowers. 
Add to Collection ~ 





Read More 
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Bougainvilles ‘Imperial Delight’ 


Extremely showy, Bougainvillea 'Imperial Delight’ is a 
semi-dwarf, vigorous, evergreen shrub or vine with 
elegant clusters of white papery bracts suffused with 
pale pink, surrounding tiny white flowers. Emerging 
white, the bracts mature to a delicate translucent pink 
giving it a lovely bicolored look. 





Read More Add to Collection w 
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Bougainvillea x buttiana 'Barbara Karst’ 


Avery popular hybrid Bougainvillea, 'Barbara Karst’ is a 
free-flowering, vigorous, evergreen shrub or vine with 
particularly eye-catching clusters of bright red to 
magenta-red, papery bracts surrounding tiny white 


flowers. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Bougainvillea x buttiana 'Afterglow' 


A lovely bi-color hybrid Bougainvillea, ‘Afterglow’ is a 
free-flowering, vigorous, evergreen shrub or vine with 
clusters of bright yellow and orange, papery bracts 
surrounding tiny creamy-white flowers. 


Add to Collection ~ 


Read More 
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Bouteloua saa (Blue al 


Low-growing and compact, Bouteloua gracilis (Blue 
Grama) is a densely tufted, warm season, ornamental 
grass noted for its intriguing inflorescences resembling 
tiny brushes. Suspended horizontally from only one 
side of the flowering stems, the flowers are red tinted at 
first before they bleach to a straw color. 


Add to Collection ~ 





Read More 
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Briza media (Quaking Grass) 


Avery entertaining ornamental grass, Briza media 
(Quaking Grass) features diffusely branched 
inflorescences tipped with flattened dangling spikelets 
resembling puffy oats. 


Read More 


Add to Collection v 
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Brunnera macrophylla ‘Alexander's 
Great’ (Siberian Bugloss) 


Brunnera macrophylla ‘Alexander's Great' is a 
supersized Siberian Bugloss with huge, heart-shaped, 
heavily silvered leaves adorned with contrasting green 
veins and edges. Attractive sprays of tiny, sky blue, 
flowers rise above the foliage in spring. The basal 
foliage forms a dense and lush mound, which remains 
attractive throughout the entire growing season. 


Add to Collection w 


Read More 
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Bugloss) 


Compact and vigorous, Brunnera ‘Silver Charm' 
features heart-shaped, silver leaves adorned with 
contrasting emerald green veins and edges. Lovely 
sprays of tiny, pale blue, flowers appear in spring. The 
basal foliage forms a dense and lush mound, which 
remains attractive throughout the entire growing 
season. 





Read More 


Add to Collection v 





Brunnera macrophylla 'Diane's Gold' 
(Siberian Bugloss) 


Eye-catching, Brunnera macrophylla ‘Diane's Gold’ 
(Siberian Bugloss) features a fresh golden-chartreuse 
foliage of heart-shaped leaves, which retain their bright 
color throughout the entire growing season. Attractive 
sprays of tiny, sky blue flowers rise above the foliage 
over a long period during mid to late spring. 


Add to Collection w 





Read More 
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Brunnera macrophylla Jack Frost’ 
(Siberian Bugloss) 


Although its clouds of bright blue flowers add cool and 
striking color to the landscape in spring, ‘Jack Frost’ is 
mostly valued for its beautiful foliage which creates a 
lush carpet of heart-shaped silver leaves 


Add to Collection v 


Read More 
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Brunnera macrophylla 'Variegata' 
(Siberian Bugloss) 


Lighting up any shady corners of the garden, Brunnera 
Macrophilla 'Variegata' (Siberian Bugloss) features large, 
heart-shaped, deep green leaves splashed with creamy 
white and clouds of tiny, pale blue, airy flowers in mid- 


late spring. 
Add to Collection w 


Read More 
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Brunnera macrophylla 'Looking Glass' 
(Siberian Bugloss) 





Glowing in the shade garden, award-winner Brunnera 
macrophilla 'Looking Glass' features large, heart- 
shaped, shimmering silver leaves, up to 5 in. wide (12 
cm), edged and veined with green. Clouds of tiny, pale 


blue, airy flowers appear in spring. 
Add to Collection ~ 


Read More 


Brunnera macrophylla (Siberian 
Bugloss) 


Resembling Forget-Me-Nots, Brunnera macrophylla 
(Siberian Bugloss) are rhizomatous herbaceous 
perennials with large, ovate or heart-shaped basal 
leaves and pretty sprays of small bright blue flowers in 
spring. Although their clouds of bright blue flowers add 
cool and striking color to the landscape, Brunneras are 
mostly valued for their beautiful foliage which creates a 
lush carpet of deep green or variegated leaves. 


Read More 
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Buddleja 'Blue Chip' (Butterfly Bush) 


Buddleja ‘Blue Chip' (Butterfly Bush) is a miniature 
deciduous shrub with gracefully arching branches, 
studded with lance-shaped, gray-green leaves and 
sweetly scented, elongated panicles of intense blue 
flowers. Borne at the tips of current year's growth, the 
flower spikes are freely produced from mid summer 
through early fall and sometimes to first frost. 


Add to Collection ~ 


Read More 





Buddleja 'Flutterby Petite Tutti Fruitti 
Pink' (Butterfly Bush) 


Buddleja 'Flutterby Petite Tutti Fruitti Pink' (Butterfly 
Bush) is a miniature deciduous shrub with gracefully 
arching branches, studded with lance-shaped, fuzzy, 
gray-green leaves and sweetly scented panicles of 
bright fuchsia-pink flowers. Borne at the tips of the 
stems, the flower spikes are freely produced from early 
summer through early fall and sometimes to first frost. 


Add to Collection ~ 


Read More 
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Buddleja 'Flutterby Petite Blue Heaven’ 
(Butterfly Bush) 


Buddleja 'Flutterby Petite Blue Heaven' (Butterfly Bush) 
is a miniature deciduous shrub with gracefully arching 
branches, studded with lance-shaped, fuzzy, gray-green 
leaves and sweetly scented panicles of violet-blue 
flowers. Borne at the tips of the stems, the flower spikes 
are freely produced from early summer through early 


fall and sometimes to first frost. 
Add to Collection ~ 


Read More 





Buddleja 'Orchid Annie' (Butterfly Bush) 


Buddleja ‘Orchid Annie’ (Butterfly Bush) is a compact 
deciduous shrub with gracefully arching branches, 
studded with lance-shaped, gray-green leaves and 
sweetly scented, elongated panicles of orchid purple 
flowers. Borne at the tips of current year's growth, the 
long flower spikes, up to 8 in. (20 cm), are freely 
produced from mid summer through early fall. 


Add to Collection ~ 


Read More 
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Buddleja 'Pink Delight’ (Butterfly Bush) 


Award-winning Buddleja 'Pink Delight’ (Butterfly Bush) is 
a medium-sized deciduous shrub with gracefully 
arching branches, studded with lance-shaped, gray- 
green leaves with white-felted undersides, and sweetly 
scented, slender panicles of bright pink flowers. Borne 
at the tips of current year's growth, the huge flower 
spikes, up to 15 in. long (37 cm), are on display from 
mid summer through early fall and sometimes to first 


frost. 
Add to Collection w 





Read More 
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Fiddles siecenifolia Puiternate: pesged 
Butterfly Bush) 


Fast growing and cold hardy, award-winning Buddleja 
alternifolia (Butterfly Bush) is a gorgeous, deciduous, 
multi-stemmed shrub or small tree with gracefully 
arching branches studded with lance-shaped, gray- 
green leaves and sweetly scented clusters of lilac-purple 
flowers. Borne in the leaf axils along the previous year's 
stems, the long flower spikes, up to 18 in. (45 cm), drape 
over the bush in late spring or early summer. 


Add to Collection ~ 





Read More 





Buddleja davidii 'Black Knight’ (Butterfly 
Bush) 


Award-winning Buddleja davidii ‘Black Knight’ (Butterfly 
Bush) is a vigorous large deciduous shrub with 
gracefully arching branches, studded with lance-shaped, 
dark green leaves with white-felted undersides, and 
sweetly scented, elongated panicles of dark purple, 


almost black flowers. 
Add to Collection ~ 


Read More 
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Buddleja davidii 'Buzz lvory' (Butterfly 
Bush) 


Buddleja davidii 'Buzz lvory' (Butterfly Bush) is a 
compact deciduous shrub with gracefully arching 
branches, studded with lance-shaped, gray-green leaves 
and sweetly scented, elongated panicles of luminous 
ivory flowers. Borne at the tips of current year's growth, 
the flower spikes are freely produced from mid summer 
through early fall and sometimes to first frost. 


Add to Collection ~ 


Read More 


125/341 


7/16/2018 


Find plants that grow in my region - Northern California - North America 





Buddleja davidii 'Buzz Magenta 
Improved' (Butterfly Bush) 


Buddleja davidii 'Buzz Magenta Improved' (Butterfly 
Bush) is a compact deciduous shrub with gracefully 
arching branches, studded with lance-shaped, gray- 
green leaves and sweetly scented, elongated panicles of 
intense magenta flowers. Borne at the tips of current 
year's growth, the flower spikes are freely produced 
from mid summer through early fall and sometimes to 
first frost. 


Read More 


Add to Collection ~ 





Buddleja davidii 'Buzz Midnight’ 
(Butterfly Bush) 


Buddleja davidii 'Buzz Midnight’ (Butterfly Bush) is a 
compact deciduous shrub with gracefully arching 
branches, studded with lance-shaped, gray-green leaves 
and sweetly scented, elongated panicles of deep 
purplish-blue flowers. Borne at the tips of current year's 
growth, the flower spikes are freely produced from mid 
summer through early fall and sometimes to first frost. 


Add to Collection ~ 


Read More 
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Buddleja davidii 'Buzz Magenta’ 
(Butterfly Bush) 


Buddleja davidii 'Buzz Magenta’ (Butterfly Bush) is a 
compact deciduous shrub with gracefully arching 
branches, studded with lance-shaped, gray-green leaves 
and sweetly scented, elongated panicles of magenta 
flowers. Borne at the tips of current year's growth, the 
flower spikes are freely produced from mid summer 
through early fall and sometimes to first frost. 


Add to Collection ~ 


Read More 





Buddleja davidii 'Buzz Sky Blue’ 
(Butterfly Bush) 


Buddleja davidii 'Buzz Sky Blue' (Butterfly Bush) is a 
compact deciduous shrub with gracefully arching 
branches, studded with lance-shaped, gray-green leaves 
and sweetly scented, elongated panicles of sky blue 
flowers. Borne at the tips of current year's growth, the 
flower spikes are freely produced from mid summer 
through early fall and sometimes to first frost. 


Add to Collection ~ 


Read More 
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Buddleja davidii 'White Profusion' Buddleja x weyeriana 'Honeycomb' 
(Butterfly Bush) (Butterfly Bush) 

Award-winning Buddleja davidii 'White Profusion' Buddleja x weyeriana 'Honeycomb' (Butterfly Bush) is a 
(Butterfly Bush) is a vigorous deciduous shrub with deciduous shrub with gracefully arching branches, 
gracefully arching branches, studded with lance-shaped, studded with lance-shaped, gray-green leaves and 
gray-green leaves with white-felted undersides, and sweetly scented, globular clusters of creamy-yellow 
sweetly scented panicles of snow-white flowers. Borne flowers. Adorned with an orange eye, the flowers are 
at the tips of current year's growth, the outstanding freely produced from mid summer through early fall 
flower spikes, up to 8 in. long (20 cm), are on display and sometimes to first frost. 





from mid summer through early fall and sometimes to 


first frost. Read More Add to Collection w 
Read More Add to Collection w 
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Buxus sempervirens 'Suffruticosa' Cactus Dahlia: Summer Bulb Of The 
(Boxwood) Year! 

Compact, Buxus sempervirens 'Suffruticosa' (Boxwood) Dahlias are the favorite of many gardeners - and no 

is a small, slow-growing, broadleaf evergreen shrub wonder. These exciting flowers are available in a wide 
with soft and lush foliage of ovate, fairly glossy leaves, range of bright colors. Actually, no other garden flower 
up to 1 in. long (2 cm). Tough, hardy and easy to grow, can match their range of colors and sizes! 


this dwarf Boxwood provides color year-round 


Read More Add to Collection w 





Read More Add to Collection w 
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Calamagrostis brachytricha (Reed Grass) 


Sparkling in the morning dew with its large arrow-like 
flower heads pointing towards the sky, Reed Grass 
(Calamagrostis brachytricha) is a majestic and distinct 
ornamental grass, highly valued for its erect feathery 
silvery gray flower plumes, slightly red tinged, and 
turning to gold then light tan as the seeds ripen in the 


fall and winter 
Add to Collection w 


Read More 
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Calamintha nepeta (Lesser Calamint) 


Noted for its clouds of delicate flowers, Calamintha 
nepeta (Lesser Calaminth) is a compact, bushy, 
rhizomatous perennial with loose clusters of tiny, 
tubular, two-lipped white or pale lilac flowers. Flowering 
from late summer until frost, the luminous blossoms 
are borne on upright stems clad with aromatic, semi- 


evergreen, ovate gray-green leaves. 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 






Calamagrostis x acutiflora 'Karl Foerster’ 
(Feather Reed Grass) 


Fast growing, reliable, with a multi-season interest, this 
cool season grass is not only beautiful, it is also virtually 


care-free and quite versatile. 
Add to Collection w 





Read More 


Calendula (Pot Marigold) 


Grown for its cheerful bright flowers and abundant 
blooming, Calendula officinalis (Pot Marigold) is a 
popular annual plant that will both command attention 
in any landscape and reward you with weeks of blooms, 


from late spring until frost. 
Add to Collection ~ 


Read More 
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Calliandra californica (Baja Fairy Duster) 


Native to Baja California, Mexico, Calliandra californica 
(Baja Fairy Duster) is an evergreen, woody shrub with 
bright red, powder puff flowers, 1.5 in. long (3.5 cm), 
reminiscent of feather dusters, hence the common 
name. Blooming year-round, with a peak display from 
spring through fall, the long-lasting and attractive 
blooms are highly attractive to bees, butterflies and 


hummingbirds. 
Add to Collection ~ 


Read More 





Callicarpa 'Purple Pearls' (Beautyberry) 


Noted for its long season of interest, Callicarpa ‘Purple 
Pearls' (Beautyberry) is a small, compact, deciduous 
shrub of upright habit, adorned with dark purple foliage 
from spring to frost. In late summer, it bears clusters of 
small pink flowers along the stems, which are attractive 
to bees and butterflies. They are abundantly followed 
by vibrant purple berries in fall, which persist after the 
leaves have fallen and stand out beautifully. 


Add to Collection w 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Find plants that grow in my region - Northern California - North America 









Callicarpa 'Pearl Glam' (Beautyberry) 


Noted for its long season of interest, Callicarpa ‘Pearl 
Glam' (Beautyberry) is a small, compact, deciduous 
shrub of upright habit adorned with dark purple foliage 
from spring to frost. In late summer, it bears small 
white flowers along the stems, which are attractive to 
bees and butterflies. They are abundantly followed by 
clusters of luminous violet-purple berries in fall, which 
persist after the leaves have fallen and stand out 


beautifully. 
Add to Collection ~ 





Read More 


Callicarpa americana (American 
Beautyberry) 


Grown for its clusters of spectacular berries that grace 
the plant throughout the fall and often in winter, 
Callicarpa americana (American Beautyberry) is a bushy, 
deciduous shrub with a naturally loose and graceful 


arching habit. 
Add to Collection ~ 





Read More 
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Callicarpa bodinieri var. giraldii 
‘Profusion' (Beautyberry) 


One of the best ornamental fruiting shrubs, Callicarpa 
bodinieri var. giraldii 'Profusion' (Beautyberry) is a 
medium-sized deciduous shrub, primarily grown for its 
eye-catching display of purple berries dotting every 
arching branch like beads on a string. 


Read More Add to Collection v 
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Callicarpa dichotoma 'Issai' (Purple 
Beautyberry) 


Noted for its profuse berries and early fruiting age, 
Callicarpa dichotoma 'Issai' (Purple Beautyberry) is a 
small, compact, rounded, deciduous shrub, primarily 
grown for its eye-catching display of shiny purple 
berries from early to late fall. In summer, it bears 
clusters of small pink flowers along its elegantly arching 
stems. Attractive to bees and butterflies, they are 
abundantly followed by clusters of glossy, bright 
lavender-purple fruits in the fall, which persist after the 
leaves have fallen and stand out beautifully. 


Read More Add to Collection + 
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Callicarpa dichotoma 'Early Amethyst’ 
(Purple Beautyberry) 


Callicarpa dichotoma 'Early Amethyst' (Purple 
Beautyberry) is a small, compact, rounded, deciduous 
shrub, primarily grown for its eye-catching display of 
shiny purple berries from late summer through fall. In 
summer, it bears clusters of small lavender flowers 
along its elegantly arching stems. Attractive to bees and 
butterflies, they are abundantly followed by clusters of 
glossy, bright amethyst fruits in late summer, which 
persist after the leaves have fallen and stand out 
beautifully. 


Read More ‘Add to Collection ~ | 
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Callicarpa dichotoma (Purple 
Beautyberry) 


One of the best ornamental fruiting shrubs, Callicarpa 
dichotoma (Purple Beautyberry) is a small, compact, 
rounded, deciduous shrub, primarily grown for its eye- 
catching display of purple berries from late summer 
through winter. 


Read More “Add to Collection ~ | 
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Callicarpa dichotoma f. albifructa (White 
Beautyberry) 


Callicarpa dichotoma f. albifructa is a small, compact, 
rounded, deciduous shrub, primarily grown for its eye- 
catching display of pure white berries in fall. Unlike 
most Beautyberries which boast purple berries, this 
variety is noted for its unusual white fruits. In summer, 
it bears clusters of pale pink flowers along its elegantly 
arching stems. Attractive to bees and butterflies, they 
are abundantly followed by clusters of white fruits in 
the fall, which persist after the leaves have fallen and 


stand out beautifully. 
Add to Collection w 


Read More 





Callirhoe involucrata (Purple Poppy 
Mallow) 


Resembling wine cups, Callirhoe involucrata (Purple 
Poppy Mallow) decorates cheerfully the landscape in 
late spring and early summer with its masses of brilliant 
magenta cup-shaped flowers atop ground-hugging 


stems. 
Add to Collection ~ 


Read More 
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Callicarpa japonica (Japanese 
Beautyberry) 


Prized for its richly colored berries that grace the plant 
throughout the fall, Callicarpa japonica (Japanese 
Beautyberry) is a small, rounded, deciduous shrub. 
Elegant with its slender, upright branches, arching over 
and kissing the ground at their tips in a cascading or 
weeping effect, Callicarpa japonica bears clusters of 
small, pink flowers along its stems in early summer. 


Add to Collection ~ 


Read More 
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Callistemon viminalis ‘Little John' 
(Bottlebrush) 


A dwarf Bottlebrush variety, Callistemon ‘Little John' is a 
beautiful, dense, evergreen shrub grown for its dazzling 
blood red flowers and evergreen foliage of narrow, 
blue-green leaves. Blooming throughout most of the 
year, the elongated flower spikes of this Australian 
native are surrounded by long, bristlelike stamens, 
giving them the look of bottlebrushes 


Add to Collection ~ 


Read More 
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Callistephus chinensis (China Aster 


Very showy, China Aster (Callistephus chinensis) is a 
beautiful annual and one of the most rewarding 
summer flowers with its brilliant colors and its profuse 
blooms over a lengthy season extending from early 


summer to fall 
Add to Collection w 





Read More 
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Calluna vulgaris 'Firefly' (Heather) 


Award-winning Calluna vulgaris 'Firefly' (Heather) is one 
of the most colorful and attractive Heather you can find. 
Its semi-double, vibrant deep mauve flowers, on display 
for many weeks in late summer (Aug-Sept), are among 


the showiest of all Heathers 
Add to Collection ~ 





Read More 
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Calluna vulgaris 'Dark Beauty' (Heather) 


Award-winning Calluna vulgaris 'Dark Beauty' (Heather) 
is one of the darkest flowered Calluna. Its profuse, 
semi-double, dark cerise flowers, deepening to ruby- 
red, are on display for many weeks in late summer and 
early fall (Aug-Oct) and contrast beautifully with the 


dark green, evergreen foliage 
Add to Collection w 


Read More 
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Calluna vulgaris 'Spring Torch’ (Heather) 
Named after the glimmering color of its new spring 
growth, Calluna vulgaris 'Spring Torch' (Heather) will 


offer you a fabulous color show all year round. First, its 
bright, mid-green spring leaves are profusely tipped 


with yellow, pink and dark red. 
Add to Collection v 





Read More 
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Calycanthus floridus 'Michael Lindsey’ 
(Sweetshrub) 


Valued for the sweet, fruity fragrance of its flowers, 
Calycanthus floridus 'Michael Lindsey’ is a compact, 
dense, rounded, well-branched deciduous shrub that is 
regarded as one of the best cultivars of Carolina 


Allspices. Exceptionally fragrant! 
Add to Collection ~ 


Read More 
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Camassia leichtlinii ‘Blue Danube’ 
(Camass) 

Camassia leichtlinii 'Blue Danube' is a very interesting 
spring-flowering bulb with racemes of 20 to 80 


lavender-blue, star-shaped flowers. Each flower has 6 
showy petal-like tepals and attractive yellow stamens. 


Add to Collection ~ 


Read More 





Camellia 'Betty Ridley’ 


Opening from rose-like buds, Camellia 'Betty Ridley’ 
features incredibly pretty, formal double, medium-sized 
flowers, 3-4 in. wide (7-10 cm), packed with over 75 


petals, all tinted in tyrian rose. 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Camellia 'Bonnie Marie' 


Vigorous and compact, Camellia ‘Bonnie Marie' features 
incredibly pretty, large, semi double to anemone form, 
4-5 in. wide (10-13 cm). The elegant twisted pink petals 
enjoy veins in deeper shade and mixed with the golden 


stamens. 
Add to Collection v 


Read More 
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Camellia 'Cinnamon Cindy' 


Fragrant and vigorous, Camellia 'Cinnamon Cindy’ 
features very pretty clusters of small, peony-form, white 
flowers, 2 in. wide (5 cm), with tinges of pink on their 


regular petals. 
Add to Collection w 


Read More 


Camellia 'Winato-No-Akebono' 


Delightfully fragrant, Camellia 'Minato-No-Akebono' 
features attractive, miniature, single, shell pink flowers, 
2-3 in. wide (3-6 cm), graced with a prominent cluster of 


golden stamens at their heart. 
Add to Collection w 


Read More 





Find plants that grow in my region - Northern California - North America 





Camellia ‘Fragrant Pink’ 


Fragrant and vigorous, Camellia 'Fragrant Pink' features 
lovely, miniature, peony-form, cheery pink flowers, 1-2 
in. wide (3-6 cm), adorned with 10 petals and 12 
petaloids (small petals). Their center is graced by 
golden-yellow anthers and pale yellow filaments. 


Add to Collection ~ 





Read More 





Camellia 'Pink Icicle' 


Vigorous and pretty, Camellia 'Pink Icicle’ is an eye- 
catching camellia with very large, 4.5 in. wide (11 cm), 
shell pink flowers, blooming in mid-season (late winter 


to spring depending on your area). 
Add to Collection w 


Read More 
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Camellia 'Polar Ice' 


Gracing the garden in fall and winter, Camellia 'Polar's 
Ice' is an eye-catching early season camellia from the 
U.S. National Arboretum Collection. Tough and reliable, 
this evergreen camellia can be successfully grown in 
regions as cold as USDA Zone 6b. 


Read More 


x 


Camellia ‘Snow Flurry’ 


| Add to Collection ~ | | Add to Collection ~ | Collection ~ 








Named for its unique cold tolerance and its sumptuous 
pure white flowers resembling peonies, Camellia 'Snow 
Flurry' is a gorgeous early season camellia that can be 

successfully grown in regions as cold as USDA Zone 6b. 


Add to Collection w 





Read More 
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Camellia 'Scentuous' 


Fragrant and luminous, Camellia 'Scentuous' features 
most attractive, small, semi-double to loose peony-form 
flowers that are reminiscent of apple blossoms. 





Read More 


Add to Collection ~ 





Camellia ‘Sparkling Burgundy’ 


An all-time favorite, award-winning Camellia 'Sparkling 
Burgundy' is incredibly beautiful with its showy, peony- 
shaped flowers in shades of ruby red with a lavender 
undertone and gold stamens scattered among the 


petals. 
Add to Collection ~ 





Read More 





Camellia 'Spring Mist’ 


Fragrant and vigorous, Camellia ‘Spring Mist' features 
lovely, small, semi-double, blush pink flowers, 2 in. wide 
(5 cm), gradually shading to almost white at the petal 
edges. Their center is graced by golden anthers and 


creamy filaments. 
Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Camellia 'Sweet Emily Kate’ 


Sweetly fragrant, Camellia 'Sweet Emily Kate’ features 
charming, small, blush pink flowers, 3 in. wide (7 cm), 


shading to pale pink at their heart. 
Add to Collection w 


Read More 
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Camellia 'Winter's Charm' 


Noted for its unique cold hardiness and its showy 
flowers resembling peonies, Camellia 'Winter's Charm' 
is a gorgeous fall blooming camellia from the U.S. 
National Arboretum Collection. 


_Add to Collection ~| 


bid 


Camellia 'Winter's a 


Read More 













A breathtaking beauty, Camellia 'Winter's Rose' is a 
miniature fall blooming camellia from the U.S. National 
Arboretum Collection. Considered as one of the 
hardiest camellias, this evergreen camellia can be 
successfully grown in regions as cold as USDA Zone 6b. 





Read More | Add to Collection w | 
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Camellia hiemalis 'Chansonette' 
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Camellia 'Winter's Interlude' 


Camellia 'Winter's Interlude’ is an eye-catching, fall 
blooming camellia with magnificent clear pink flowers 
blooming massively over 4 to 6 weeks in November or 
December (depending on your area) 


Read More “Add to Collection ~ 








Camellia 'Winter's Star' 


Noted for its unique cold hardiness, its showy flowers 
and the quality of its foliage, Camellia ‘Winter's Star' is a 
lovely fall blooming camellia from the U.S. National 
Arboretum Collection. 





Read More 


Add to Collection ~ | 





Camellia japonica ‘Alba Plena’ 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


136/341 


7/16/2018 


Fast growing, Camellia hiemalis 'Chansonette' is one of 
the most popular of the Camellia hiemalis cultivars 
thanks to its outstanding bushy growth and long-lasting, 
medium-sized, rich lavender-pink flowers, 3-4 in. wide 
(7-10 cm). 





Read More 


Add to Collection w 
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Camellia japonica 'Annie Wylam' 


Vigorous, award-winning Camellia japonica ‘Annie 
Wylam' features medium, 3-4 in. wide (7-10 cm), peony 
to rose-form flowers with wavy, bright pink petals 
shading to pale pink or even white in the center. 


Add to Collection ~ 


Read More 








Camellia japonica ‘April Blush’ 


Extremely cold-hardy, Camellia japonica ‘April Blush' is a 
lovely Japanese camellia with masses of large, semi- 
double, rose to shell-pink flowers with yellow anthers 
and cream filaments. The blooms are produced over a 


fairly long period in mid season. 
Add to Collection w 


Read More 
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One of the oldest camellias in cultivation (1797), award- 
winning Camellia japonica 'Alba Plena’ is incredibly 

beautiful with its medium-sized, formal double flowers, 
3-4 in. wide (4-10 cm), with over 100 petals in porcelain 


white. 
Add to Collection ~ 





Read More 





Camellia japonica ‘Apple Blossom' 


Compact, Camellia japonica ‘Apple Blossom’ features 
lovely semi-double flowers, 3-4 in. wide (7-10 cm), 
closely resembling apple blossoms. The petals are 
blush-pink at the edges and fade toward the center of 
the flower where they surround a showy heart of 
golden stamens. 


Read More 


Add to Collection ~ 





Camellia japonica 'April Remembered’ 


Vigorous and maybe one of the hardiest, Camellia 
japonica 'April Remembered! is a lovely Japanese 
camellia with masses of large, 4.5 in. wide (11 cm), semi- 
double flowers, with pink petals darkening towards the 
edge from a pale and delicate creamy shade and 
surrounding a center of golden-yellow stamens. 


Add to Collection ~ 


Read More 
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Camellia japonica ‘April Rose’ Camellia japonica ‘Australis’ 
Fragrant and cold tolerant, Camellia ‘April Rose’ is an Award-winning Camellia japonica 'Australis' features 
eye-catching Japanese camellia with masses of deep large, brilliant rose-red, peony-form blossoms, 4-5 in. 
rose-red, rose form double flowers, 3-4 in. wide (7-10 wide (10-12 cm), opening to reveal a dazzling array of 
cm) in late season (March - May in the northern golden stamens. 


hemisphere; August - October in the southern aaa 
hemisphere) SoG NIOre Add to Collection ~ 
Read More Add to Collection ~ 








Camellia japonica 'Ave Maria’ Camellia japonica 'Ballet Dancer' 
Extraordinarily beautiful, award-winning Camellia Compact and vigorous, award-winning Camellia 
japonica 'Ave Maria’ features small to medium flowers, japonica ‘Ballet Dancer’ features great-looking, medium- 
2-4 in. wide (6-9 cm), with up to 50 petals in a delicate sized flowers of full peony form, 3-4 in. wide (7-10 cm), 
shade of silvery pink. with mixed petals and petaloids (small petals). The 


Read M creamy-pink petals gradually warm up to brilliant coral 
oa pony Sollegen> at their edge, creating a lovely display. 
Read More Add to Collection ~ 
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Camellia japonica 'Bob Hope' 


Large and compact, award-winning Camellia japonica 
‘Bob Hope' features very large, deep red, semi-double 
blossoms, 5 in. wide (12 cm) with golden stamens and 


beautifully ruffled petals. 
Add to Collection w 


Read More 
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Camellia japonica 'Carter's Sunburnt’ 


Prized for its long-lasting season, award-winning 
Camellia japonica 'Carter's Sunburnt’ is a remarkable 
Japanese camellia boasting very large, semi-double to 
loose peony-form flowers, 5.5 in. wide (14 cm), with 
wavy, soft pink petals interestingly splashed with flecks 


and stripes of cerise. 
Add to Collection w 


Read More 
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Camellia japonica 'Bonomiana' 


Dazzlingly pretty, Camellia japonica 'Bonomiana' 
features medium-sized flowers, 3-4 in. wide (7-10 cm), 
with over 80 petals, colored white to pale pink and 


finely streaked with darker pink. 
Add to Collection w 


Read More 





Camellia japonica 'Debutante' 


Incredibly beautiful, Camellia japonica 'Debutante' 
features medium-sized, 3 in. wide (7 cm), peony-form 
flowers densely packed with clear pale pink petals. 
Resembling roses, the fluffy and elegant blooms 
contrast nicely against the glossy, light green, evergreen 


foliage. 
Add to Collection ~ 


Read More 
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Camellia japonica ‘Desire’ 


Vigorous and incredibly beautiful, Camellia japonica 
'Desire' features large, 4 in. wide (10), formal double 
flowers, counting up to 60 petals. The pure white to 
pale blush pink petals are delicately edged with deeper 


pink. 
Add to Collection ~ 


Read More 








Camellia japonica 'Drama Girl’ 


Amazingly beautiful and eye-catching, award-winning 
Camellia japonica 'Drama Girl’ features one of the 
largest semi-double blossoms, up to 6.5 in. wide (17 
cm). The deep salmon-rose petals are often streaked 
with lighter pink and open to reveal a dazzling array of 


golden stamens. 
Add to Collection w 


Read More 


kb 
Camellia japonica 'Hagoromo' 


Amazingly beautiful and compact, award-winning 
Camellia japonica 'Hagoromo' features medium-sized, 
semi-double blossoms, up to 4 in. wide (10 cm), with 
pale, blush pink petals that are narrow and elegantly 


recurving. 
Add to Collection v 


Read More 
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Camellia japonica 'Don Mac' 


Gracing American gardens for decades, Camellia 
japonica 'Don Mac' achieved instant popularity when it 
was released in the 1950s. Each large semi-double 
bloom, 5.5 in. wide (13 cm), boasts 21 dark red, crepe- 
like, crinkled petals enclosing prominent golden 
stamens in the center of the blossom. 


Read More 


Add to Collection ~ 





Camellia japonica 'Elegans' 


Vigorous, Camellia japonica 'Elegans' has been, and 
continues to be, widely grown worldwide since its 
introduction in 1831. This splendid camellia features 
large to very large, 4-5 in. wide (10-12 cm), lovely deep 
pink, anemone-form, double flowers with central 
petaloids (small petals) occasionally spotted white. 


Add to Collection ~ 


Read More 





Camellia japonica 'Herme' 


Dazzlingly pretty and vigorous, Camellia japonica 
'Herme' features medium-sized flowers, 3-4 in. wide (7- 
10 cm), semi-double, dark salmon-pink flowers, 
irregularly bordered in white and finely streaked with 


darker pink. 
Add to Collection w 


Read More 
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Camellia japonica 'Korean Fire’ 


Extremely hardy, award-winning Camellia japonica 
‘Korean Fire’ is a lovely spring-blooming Japanese 
camellia with masses of single, funnel-shaped, deep red 
flowers and a conspicuous center of golden-yellow 
stamens. 





Read More 


Add to Collection w 






Camellia japonica 'Lady Campbell’ 


Compact and vigorous, Camellia 'Lady Campbell’ is an 
eye-catching Japanese camellia with masses of medium- 
sized, bright red, rose-form flowers, 3-4 in. wide (7-10 


cm) in late season 
Add to Collection w 


Read More 
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Camellia japonica 'Kramer's Supreme’ 


Delightfully fragrant and vigorous, award-winning 
Camellia japonica 'Kramer's Supreme’ features large, 
brilliant red, peony-form blossoms, 5 in. wide (12 cm), 
opening to reveal a dazzling array of golden stamens. 


Add to Collection ~ 


Read More 





Camellia japonica ‘Lavinia Maggi' 


Vigorous and considered outstanding, award-winning 
Camellia japonica ‘Lavinia Maggi' features most 
interesting large, formal double blossoms, 5 in. wide (12 


cm). 
Add to Collection ~ 


Read More 
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Camellia japonica ‘Moonlight Bay’ 


Fast growing, Camellia japonica 'Moonlight Bay' 
achieves breathtaking loveliness with its very large 
semi-double light orchid pink flowers, nearly 6 in. wide 
(15 cm). Flat, the luminous petals delicately enclose an 
open center of gold stamens. 


Read More 


Add to Collection ~ 
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Camellia japonica 'Scentsation' 
Scented and compact, award-winning Camellia japonica 
'Scentsation' features large, silvery-pink, peony-form 


blossoms, 4-5 in. wide (10-12 cm), opening to reveal a 
tantalizing glimpse of golden stamens. 


Add to Collection w 





Read More 
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Camellia japonica 'Tricolor' 


Compact and vigorous, award-winning Camellia 
japonica 'Tricolor' features most interesting semi- 
double blossoms, 3-4 in. wide (7-10 cm). The petals, 
varying from white to pale shades of pink display 
attractive carmine-red streaks and surround a 


prominent boss of yellow stamens. 
Add to Collection w 


Read More 
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Camellia japonica 'Pink Perfection’ 


One of the most popular camellias in Victorian days, 
Camellia japonica 'Pink Perfection’ dates to the late 18th 
century and features extraordinarily beautiful, formal 


double, medium-sized flowers. 
Add to Collection ~ 


Read More 








ad 


Slightly fragrant and vigorous, award-winning Camellia 
japonica 'Spring Sonnet’ features medium-sized, pale 
pink, semi double to loose peony-form blossoms, 3-4 in. 
wide (7-10 cm), with irregular mauve-pink petal edges. 


Add to Collection ~ 


| a 


Camellia japonica 'Spring Sonnet’ 





Read More 





Camellia japonica (Japanese Camellia) 


Camellia japonica is the pre-eminent species of the 
genus and counts over 30 000 cultivars in a wide array 
of flower forms and colors. Its shapely habit, handsome, 
glossy foliage and fabulous flowers have attracted 
gardeners for hundreds of years in Japan, China and 
Korea. 


Read More 
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Camellia sasanqua Camellia sasanqua 'Bonanza' 
Camellia sasanqua is one of the loveliest fall flowers, Fast growing, Camellia sasanqua ‘Bonanza’ is popular 
graceful in form, tender in color and pleasing in wherever grown thanks to its abundant and eye- 
fragrance. As summer fades and the leaves begin to catching, large, about 4 in. wide (10 cm), semi-double, 
turn, this camellia opens, with aplomb, the camellia peony-form blossoms. 
season. 

Read More Add to Collection v 
Read More 
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Camellia sasanqua ‘Crimson King' Camellia sasanqua 'Hugh Evans' 
Award-winning Camellia sasanqua ‘Crimson King' is a Vigorous, award-winning Camellia sasanqua 'Hugh 
Japanese beauty with masses of large, up to 5 in. wide Evans' is a Japanese beauty with masses of small, single, 
(12 cm), single blooms with glowing, crimson-red, pale pink blooms with a wonderful prominent boss of 


twisted petals and a wonderful prominent boss of gold gold stamens. 


stamens. 
Read More Add to Collection w 


Read More | Add to Collection ~ 
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Camellia sasanqua ‘Jean May' 


Popular around the world, award-winning Camellia 
sasanqua ‘Jean May' is incredibly beautiful with its 
profuse, semi-double or double, shell-pink flowers with 
deeper shades of pink towards the center and many 
gold stamens. 


Read More 


Add to Collection ~ 








Camellia sasanqua 'Mine-No-Yuki' 


Considered one of the most popular of the fall 
blooming camellia varieties, Camellia sasanqua 'Mine- 
No-Yuki' (White Doves) is absolutely splendid. It bears 
elegant, snow-white double blooms, up to 3 in. wide (7 
cm), with orange anthers and golden filaments 


scattered among the petals. 
Add to Collection w 


Read More 








Camellia sasanqua 'Setsugekka’ 


Vigorous and elegant, Camellia sasanqua 'Setsugekka’ is 
beloved for its large, 4 in. wide (10 cm), sparkling white, 
semi-double flowers. The petals are strongly undulated 
and crimped. A boss of golden stamens crowns the 


heart of the flower. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Camellia sasanqua 'Kanjiro’ 


Vigorous, Camellia sasanqua 'Kanjiro' is a magnificent 
Japanese beauty with masses of large, single to semi- 
double, rich cerise blossoms. They are delicately shaded 
paler at the center and the base of the petals which 
gives the appearance of a central stripe. 


Add to Collection ~ 


Read More 
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Camellia sasanqua ‘Plantation Pink' 


Vigorous and fast growing, Camellia sasanqua 
‘Plantation Pink’ is an upright evergreen shrub with 
masses of large, sweetly scented single to semi-double, 
soft pink flowers with a wonderful boss of golden yellow 


stamens. 
Add to Collection ~ 





Read More 





Camellia sasanqua 'Shishigashira’' 


Very decorative, Camellia sasanqua 'Shishigashira’ 
features a profusion of glowing rosy-pink, semi-double 
blossoms adorned with golden-yellow stamens. Blooms 
are produced over several months in early to mid 


season 
Add to Collection ~ 





Read More 
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Cheering up our winters, Camellia x vernalis 'Yuletide' 
puts a fantastic show during the dull days of winter with 
its masses of perfectly shaped, single, brilliant red 
flowers with a boss of golden stamens at their heart. 


Add to Collection ~ 


Read More 
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Camellia x williamsii ‘Anticipation’ 


One of the most popular and easy to grow, award- 
winning Camellia x williamsii ‘Anticipation’ features 
great-looking, very large flowers of full peony form, 6 in. 
wide (15 cm), of deep rose-pink with 6 rows of guard 
petals and a ruffle of petaloids (small petals). 


Add to Collection ~ 





Read More 





Camellia x williamsii ‘China Clay’ 


Award-winning Camellia x williamsii ‘China Clay’ 
features semi-double flowers, 4 in. wide (10 cm), with 2 
rows of sparkling white petals, occasionally flushed pink 
and a boss of conspicuous golden stamens. Fairly 
weatherproof in all but exposed locations, the exquisite 
flowers are profusely produced in mid season 


Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Camellia x williamsii 'Debbie' 


A most charming and free-flowering hybrid camellia, 
award-winning Camellia x williamsii 'Debbie' features 
elegant, large, rose-pink flowers, 5 in. wide (12 cm), of 
semi-double to peony form. The exquisite flowers are 
profusely produced in mid-season (January to March in 
the northern hemisphere; June to August in the 


southern hemisphere). 
Add to Collection ~ 





Read More 
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Camellia x williamsii 'Donation' 


Regarded as one of the finest hybrid camellias, award- 
winning Camellia x williamsii 'Donation' features large, 
semi-double, orchid-pink flowers, 5 in. wide (12 cm), 
adorned with a delicate pattern of deep pink veins 


which radiate across the petals. 
Add to Collection ~ 





Read More 





Camellia x williamsii 'Elegant Beauty’ 


A well-deserved name for this hybrid camellia, award- 
winning Camellia x williamsii 'Elegant Beauty’ features 
large, rose-pink flowers, 5 in. wide (12 cm), of anemone 
or peony form, adorned with a central mass of 


petaloids and darker veining. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Camellia x williamsii 'E.G. Waterhouse’ 


Award-winning Camellia x williamsii 'E.G. Waterhouse’ 
features eye-catching, fushia-pink flowers, 4 in. wide (10 
cm), of formal double form with many rows of 
imbricated petals. The pretty blooms are profusely 
produced in mid to late season (January to May in the 
northern hemisphere; June to October in the southern 


hemisphere). 
Add to Collection w 


Read More 





Camellia x williamsii 'Les Jury’ 


Award-winning Camellia x williamsii 'Les Jury’ features 
eye-catching, deep crimson-red flowers, 4 in. wide (10 
cm), of formal double form. The pretty blooms are 
profusely produced in mid season (January to March in 
the northern hemisphere; June to August in the 


southern hemisphere). 
Add to Collection ~ 


Read More 
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Camellia x williamsii 'Water Lily’ 


A lovely formal double camellia, award-winning 
Camellia x williamsii 'Water Lily' features large, bright 
rose-pink flowers, 4 in. wide (10 cm), with symmetrically 
arranged fluted petals. Delicately rolled at their edges, 
the slender petals are adorned with darker pink tints at 


their tips. 
Add to Collection ~ 


Read More 


Camellia x williamsii (Hybrid Camellia) 


Camellia x williamsii are the first camellia hybrids. 
Generally blooming after the Japanese camellias, they 
result from the cross of Camellia japonica and Camellia 
saluenensis. Among the most cold-hardy camellias 
(inherited from the japonica parent), most of them are 
extremely vigorous, free-blooming, with attractive, 
semi-glossy, leathery leaves. 


Read More 





Camellias 


Queens of the winter flowers, Camellias are attractive 
evergreen shrubs that are highly prized for the beauty 
of their exquisite blooms, their splendid evergreen 
foliage and their compact shapely habit. Blooming 
prodigiously for weeks from fall to spring (depending on 
climate and variety), when the rest of the garden offers 
little, Camellias are ranked as one of the very best 
flowering shrubs 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Campanula 'Samantha’' (Bellflower) 


Compact and well-behaved, Campanula 'Samantha' is a 
mat-forming perennial with short sprays of fragrant, 
upward-facing, cup-shaped, blue-violet flowers, 1 in. 
across (2 cm). Blooming from early to mid summer, the 
flowers are borne above a lush foliage of deep green 


leaves. 
Add to Collection v 


Read More 
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Campanula 'Sarastro' (Bellflower) 


Campanula 'Sarastro' is a clump-forming perennial with 
elegant spires of large, bell-shaped, drooping flowers in 
a rich violet-purple shade. Blooming from early to late 
summer, the flowers are borne on upright leafy stems 
above a basal rosette of mid-green leaves. 


Add to Collection ~ 


Read More 


Campanula carpatica 'White Clips’ 
(Carpathian Bellflower) 


Avery popular Bellflower, Campanula carpatica 'White 
Clips' (Carpathian Bellflower) is a low-growing perennial 
forming a tidy mound of toothed and rounded bright 
green leaves. In early summer, pristine white, upturned, 
bell shaped flowers are borne on short stalks just above 
the foliage. They are produced in such quantities that 
they nearly cover the entire plant. 


Read More 


Add to Collection ~ 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Campanula carpatica 'Deep Blue Clips' 
(Carpathian Bellflower) 


Noted for its remarkable flower power, Campanula 
carpatica 'Deep Blue Clips' (Carpathian Bellflower) is a 
low-growing perennial forming a tidy mound of toothed 
and rounded bright green leaves. In early summer, 
blue, upturned, bell shaped flowers are borne on short 
stalks just above the foliage. They are produced in such 
quantities that they nearly cover the entire plant. 


Add to Collection ~ 


Te, 


Read More 
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Campanula carpatica (Carpathian 
Bellflower) 


Tough and compact, Campanula carpatica (Carpathian 
Bellflower) is a low-growing perennial with masses of 
large, upward-facing, bell-shaped flowers in shades of 
blue, purple or white over a long season. They are 
produced in such quantities that they nearly cover the 
entire plant. Most of them can be grown in rock 
gardens, in wall crevices and in troughs. 


Read More 
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Campanula carpatica var. turbinata 
‘Foerster’ (Carpathian Bellflower) 


Campanula carpatica var turbinata 'Foerster' 
(Carpathian Bellflower) is a low-growing perennial 
forming a neat mound of toothed and rounded bright 
green leaves. In early summer, large, clear blue, open 
flowers are borne on short stalks just above the foliage. 
They are produced in such quantities that they nearly 


cover the entire plant. 
Add to Collection w 





Read More 


Campanula cochlearifolia (Fairy's 
Thimble) 


Among the smallest Bellflowers, award-winning 
Campanula cochlearifolia (Fairy's Thimble) is a low- 
growing rhizomatous perennial with charming clusters 
of nodding, bell-shaped, delicate blue flowers, up to 2 
in. long (5 cm). Blooming freely in late spring to mid 
summer, the flowers dance on erect, wiry stems, up 
above a compact clump of small, rounded bright green 


leaves. 
Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Find plants that grow in my region - Northern California - North America 





Campanula carpatica var. turbinata 
‘Jewel’ (Carpathian Bellflower) 


Campanula carpatica var turbinata 'Jewel' (Carpathian 
Bellflower) is a low-growing perennial forming a neat 
mound of toothed and rounded mid-green leaves. In 
early summer, large, dark violet-blue, upward facing 
flowers are borne on short stalks just above the foliage. 
They are produced in such quantities that they nearly 
cover the entire plant. 


Read More 


Add to Collection ~ 





Campanula garganica 'Dickson's Gold' 
(Adriatic Bellflower) 


Noted for its unique foliage, Campanula garganica 
‘Dickson's Gold’ (Adriatic Bellflower) is a low-growing, 
clump-forming perennial forming a dense and attractive 
mound of bright golden-yellow, heart-shaped, toothed 
leaves. In late spring to early summer, loose clusters of 
starry, lavender-blue flowers bloom in such quantities 
that they nearly cover the entire plant. 


Add to Collection ~ 


Read More 
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Campanula glomerata ‘Caroline’ 
(Clustered Bellflower) 


Award-winner Campanula glomerata ‘Caroline’ 
(Clustered Bellflower) is a spreading perennial with 
upward facing, bell-shaped, shell pink to lavender 
flowers held in dense clusters, 5 in. across (12 cm). 
Blooming mostly from late spring to early summer, the 
flowers are borne atop sturdy leafy stems above a 
slowly spreading rosette of heart-shaped soft green 


leaves. 
Add to Collection ~ 


Read More 





Campanula glomerata (Clustered 
Bellflower) 


Vigorous, charming and eye-catching, Campanula 
glomerata (Clustered Bellflower) is a useful perennial 
that brings early color and contrast to the garden. 


Read More 
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Campanula glomerata 'Superba’ 
(Clustered Bellflower) 


Vigorous and charming, award-winner Campanula 
glomerata 'Superba’' (Clustered Bellflower) is a 
rhizomatous perennial with upward facing, bell-shaped, 
rich violet-blue flowers held in dense clusters counting 
up to 15 flowers. Blooming mostly from late spring to 
early summer, the flowers are borne atop sturdy leafy 
stems above a spreading rosette of ovate to lance- 


shaped, toothed, green leaves. 
Add to Collection w 


Read More 
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(Clustered Bellflower) 


Campanula glomerata var. acaulis (Clustered Bellflower) 
is a low-growing spreading perennial with upward 
facing, bell-shaped, deep-purple flowers held in dense 
clusters. Blooming mostly from late spring to early 
summer, the flowers are borne atop sturdy leafy stems 
above a spreading rosette of ovate to lance-shaped, 


dark green leaves. 
Add to Collection w 


Read More 
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Campanula glomerata var. alba 
(Clustered Bellflower) 


Campanula glomerata ‘Alba’ (Clustered Bellflower) is a 
vigorous, clump-forming perennial with upward facing, 
bell-shaped, pure white flowers held in dense clusters. 
Blooming mostly from late spring to early summer, the 
flowers are borne atop sturdy leafy stems above a 

spreading rosette of ovate to lance-shaped, dark green 


leaves. 
Add to Collection w 


Read More 
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Campanula lactiflora ‘Loddon Anna’ 
(Milky Bellflower) 


Noted for its most pleasing shade, award-winning 
Campanula lactiflora ‘Loddon Anna’ (Milky Bellflower) is 
a clump-forming perennial with profuse rounded 
clusters of soft lilac-pink, bell-shaped flowers. Borne on 
sturdy stems clad with narrow, pointed leaves, they 
offer their graceful floral display from early to late 
summer. A great asset for beds and borders, this 
elegant cottage favorite will add interest to your sunny 


or partially shaded garden. 
Add to Collection w 


Read More 
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Campanula lactiflora 'Prichard's Variety' 
(Milky Bellflower) 


Widely appreciated by gardeners, award-winning 
Campanula lactiflora 'Prichard's Variety’ (Milky 
Bellflower) is a perennial that produces profuse, 
rounded clusters of rich violet-blue, trumpet-shaped 
flowers, adorned with a white center. 


Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Campanula lactiflora (Milky Bellflower) 


Showy and long lived, Campanula lactiflora (Milky 
Bellflower) provides a stately presence in the garden 
with its tall, multi-branched stems producing hundreds 
of small lavender or white star-like flowers in open 
clusters from mid to late summer. 


Read More 
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Campanula medium 'Champion Pink' 
(Canterbury Bells) 


Very floriferous, Campanula medium 'Champion Pink' 
(Canterbury Bells) is an upright biennial with a 
profusion of large, broadly bell-shaped, pink flowers, 2 
in. wide (5 cm). Blooming in late spring to mid summer, 
the flowers are borne atop long leafy stems above a 
basal rosette of lance-shaped, dark green leaves. 
Excellent source of nectar or pollen, they attract honey 


bees and butterflies. 
Add to Collection ~ 


Read More 





Campanula persicifolia 'Blue Bloomers' 
(Peach-Leaved Bellflower) 


Noted for its double flowers, Campanula persicifolia 
‘Blue Bloomers' (Peach-Leaved Bellflower) is a 
spreading, deciduous perennial with very large, violet- 
blue, double flowers in early to mid summer. They are 
borne on upright, leafy stems arising from a basal 
rosette of narrow lance-shaped leaves. 


Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Campanula persicifolia 'Alba' (Peach- 
Leaved Bellflower) 


Peach-Leaved Bellflower 'Alba' (Campanula persicifolia) 
sends up sturdy stems in early summer, which bear 
large, graceful, nodding, bell-shaped, pure white 
flowers, adding color and contrast to the garden. 


Add to Collection ~ 


Read More 


Campanula persicifolia 'Blue-eyed 
Blonde' (Peach-Leaved Bellflower) 


Noted for its brilliant foliage, Campanula persicifolia 
‘Blue-eyed Blonde' (Peach-Leaved Bellflower) is a mat- 
forming perennial forming basal rosettes of long, 
narrow, bright golden leaves in the spring, lightening to 
lime as the season progresses. In early to mid summer, 
tall spikes of large, bell-shaped, violet-blue flowers are 


on display 
Add to Collection ~ 


Read More 
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Campanula persicifolia 'Chettle Charm’ 
(Peach-Leaved Bellflower) 


Campanula persicifolia 'Chettle Charm' (Peach-Leaved 
Bellflower) is an upright perennial with elegant spikes of 
large, outward-facing, cup-shaped, creamy-white 
flowers tinged with pale blue at their petal edges. 
Blooming in early to late summer, they rise above a 
basal rosette of narrow lance-shaped, bright green 
leaves. 


Read More | Add to Collection ~ | | Add to Collection ~ | Collection w 
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Campanula persicifolia — 
Bellflower) 






Combining grace and elegance, Campanula persicifolia 
(Peach-Leaved Bellflower) is a clump-forming perennial 
that sends up tall, sturdy stems which bear large, 
outward-facing, cup-shaped, single or double flowers in 
shades of violet-blue to white. Blooming over a long 
season, the enchanting flowers rise above spreading 
mats of narrow, toothed, bright green leaves. 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Find plants that grow in my region - Northern California - North America 








ball > 


Campanula persicifolia 'Takion Blue’ 
(Peach-Leaved Bellflower) 


Compact, Campanula persicifolia 'Takion Blue' (Peach- 
Leaved Bellflower) is a perennial with an abundance of 
outfacing, cup-shaped, violet-blue flowers in early to 
late summer. Unlike many Bellflower varieties with 
dangling or facing down blossoms, the flowers are held 
facing up and out, revealing their richly colored 2 in. 


wide blooms (5 cm). 
Add to Collection ~ 


Read More 





Campanula portenschlagiana 
(Dalmatian Bellflower) 


One of the most deservedly popular of all Bellflowers, 
award-winning Campanula portenschlagiana 
(Dalmatian Bellflower) is a very vigorous, low-growing 
perennial forming evergreen mounds of flaring, bell- 
shaped, deep lavender flowers, 1 in. across (2 cm). 
Blooming freely in early to late summer, the abundant 
flowers are borne on branching stems above a 
spreading rosette of tiny, heart-shaped, mid-green 


leaves. 
Add to Collection ~ 





Read More 
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Campanula poscharskyana (Serbian 
Bellflower) 


Campanula portenschlagiana (Serbian Bellflower) is a 
low-growing, sprawling perennial forming mounds of 
flaring, star-shaped, pale violet-blue flowers, 1 in. across 
(2 cm). Blooming freely from late spring to early 
summer, masses of flowers are borne on spreading 
stems above a foliage of rounded, mid-green leaves. 
Semi-evergreen to evergreen in warm winter climates 


Add to Collection v 





Read More 
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Campanula rotundifolia (Bluebell) 


Delicate and graceful, Campanula rotundifolia (bluebell) 
is an upright perennial with attractive, bell-shaped, 
nodding, blue-violet flowers that hang singly or in 
clusters at the tip of erect stems throughout summer. 
Slender, the flowering stems often become so weak 


that the entire plant bends over. 
Add to Collection w 


Read More 
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Campanula punctata 'Cherry Bells’ 
(Spotted Bellflower) 


Very floriferous and long-lasting, Campanula punctata 
‘Cherry Bells’ is an upright clump-forming perennial 
with long, hanging, cherry-red bells, adorned with 
creamy edges outside and purple freckles inside. 
Blooming from early to mid summer, the flowers are 
borne in terminal racemes atop erect to gracefully 


arching stems. 
Add to Collection v 





Read More 
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Campanula takesimana ‘Beautiful Trust’ 
(Korean Bellflower) 


/\ 


A very unusual Bellflower, Campanula takesimana 
‘Beautiful Trust’ (Korean Bellflower) is a clump-forming, 
rhizomatous perennial with gracefully arching stems 
bearing starry, white flowers adorned with long and 
elegant spidery petals. Blooming from mid to late 
summer, the flowers dangle above a lush foliage of 
heart-shaped, semi-glossy, mid-green leaves. 


Add to Collection ~ 


Read More 
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Campanula takesimana 'Elizabeth' 
(Korean Bellflower) 


Campanula takesimana 'Elizabeth' (Korean Bellflower) is 
a rhizomatous perennial with upright, gracefully arching 
stems bearing long bell-shaped, raspberry-pink flowers 
adorned with white edges. Blooming from mid to late 
summer, the pendent flowers dangle above a lush 
foliage of heart-shaped, glossy, mid-green leaves. 


Add to Collection ~ 


Read More 
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Campanula takesimana (Korean 
Bellflower) 


A striking native of Korea, Campanula takesimana 
(Korean Bellflower) is a vigorously-spreading perennial 
with gracefully arching stems bearing long bell-shaped, 
drooping, satiny creamy-white flowers flushed with lilac- 
pink and adorned with dark speckles inside. Blooming 
from mid to late summer, the pendent flowers dangle 
above a lush foliage of large, heart-shaped, glossy, mid- 


green leaves. 
Add to Collection ~ 





Read More 





Campanula x pulloides ‘Jelly Bells’ 
(Bellflower) 


Eye-catching, Campanula x pulloides ‘Jelly Bells' 
(Bellflower) is a mat-forming perennial with large, 
nodding, bell-shaped, rich blue-violet flowers. Blooming 
in late spring to early summer, the flowers are borne 
above a lush foliage of bright green leaves. They will re- 


bloom sporadically if deadheaded. 
Add to Collection w 


Read More 
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Campsis grandiflora (Chinese Trumpet 
Creeper) 


Native to eastern and southeastern China, Campsis 
grandiflora (Chinese Trumpet Creeper) is a vigorous 
woody vine with large, trumpet-shaped, orange to red 
flowers adorned with golden-yellow throats. 


Add to Collection ~ 





Read More 
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Campsis radicans (Trumpet Vine) Campsis radicans F. Flava (Trumpet 

A vigorous North American native, Campsis radicans vine) 

(Trumpet Vine) is a self-clinging woody climber with A vigorous North American native, award-winning 
particularly showy trumpet-shaped flowers in bright Campsis radicans f. flava (Yellow Trumpet Vine) is a self- 
shades of orange or red. clinging woody climber with particularly showy, golden- 





ellow, trumpet-shaped flowers. 
Read More Add to Collection w y P f 


Read More Add to Collection w 





mm, 4 
Campsis x tagliabuana ‘Indian Summer' Campsis x tagliabuana 'Madame Galen’ 
(Trumpet Creeper) (Trumpet Creeper) 
A vigorous hybrid Trumpet Creeper, award-winning A vigorous hybrid Trumpet Creeper, award-winning 
Campsis x agliabuana ‘Indian Summer' or 'Kudian' is a Campsis x tagliabuana 'Madame Galen’ is a self-clinging 
self-clinging woody climber with large, trumpet-shaped woody climber with particularly showy trumpet-shaped 
flowers, 3 in. long (8 cm), flushed salmon-yellow to rich flowers, flushed salmon red to red-orange to rich gold 


orange-red deep in the throat. deep in the throat. 


Read More Add to Collection w Read More Add to Collection w 
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Canna 'Ambassadour' (Canna Lily) 


One of the first white flowering cannas, 'Ambassadour' 
produces splendid and large, creamy-white, gladiolus- 
like flowers, adorned with pale salmon-pink throats. 
Over time, the luminous flowers fade to pure ivory. 
Sitting atop erect stalks, they stand out against the lush 
foliage of large, lance-shaped, blue-green leaves. 


Add to Collection ~ 


Read More 








Canna 'Brilliant' (Canna Lily) 


A knockout with its vibrant red flowers superbly 
contrasting with the narrow, lance-shaped bright green 
foliage, Canna 'Brilliant' immediately provides a cheerful 
touch of the tropics in the garden or patio. 


Add to Collection v 





Read More 
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Canna ‘Apricot Dream! (Canna Lily) 


Compact and free-flowering, Canna ‘Apricot Dream' 
produces eye-catching clusters of huge, lily-like, pale 
apricot flowers adorned with gold and deep pink 
throats. Borne on erect stalks, they rise above the 
handsome and lush foliage of large, lance-shaped, gray- 
green leaves. Blooming from mid summer to fall, this 
dwarf canna is perfect for the sunny border or large 
containers. 


Read More 


Add to Collection ~ 





Canna 'City Of Portland’ (Canna Lily) 


Showy in leaf and flower, Canna 'City of Portland' 
produces magnificent, rich coral-pink flowers in great 
profusion on erect, branching stalks. The blossoms 
contrast nicely with the lush foliage of large, lance- 
shaped, green leaves. Blooming from mid summer to 
fall, this canna provides a cheerful touch of the tropics 
in the garden or patio. A deservedly popular variety. 


Add to Collection ~ 





Read More 
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Canna 'Cleopatra' (Canna Lily) 


Avery unusual Canna, ‘Cleopatra’ produces large, 
incredibly eye-catching yellow flowers adorned with red 
spots, or red flowers or even flowers bearing a 
combination of both. The vibrantly colored blossoms 
stand out against the lush foliage of large, lance-shaped 
leaves, which may be green, dark chocolate or a 
combination of both. 


Read More 


Add to Collection w 





Canna 'Firebird' (Canna Lily) 


Compact and fast growing, Canna 'Firebird' produces 
clusters of fiery crimson flowers atop tall stalks which 
rise above the lush foliage of large, lance-shaped, green 
leaves. Blooming from mid summer to fall, this dwarf 
canna is perfect for the sunny border or large 


containers. 
Add to Collection ~ 


Read More 
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Canna 'Erebus' (Canna Lily) 
Noted for its striking foliage, award-winning Canna 
‘Erebus' boasts magnificent, lance-shaped, soft blue- 
green leaves, adorned with a delicate creamy stripe 


along the edges. Rising with aplomb above the foliage 
are luminous clusters of pale coral-pink flowers. A 


magnificent combination of colors. 
Add to Collection ~ 


er 


Read More 
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Canna 'Golden Lucifer’ (Canna Lily) 


Compact, Canna 'Golden Lucifer’ produces incredibly 
eye-catching, bright yellow flowers, adorned with red 
freckles. The vibrantly colored blossoms stand out 
against the lush foliage of large, lance-shaped, green 
leaves. Blooming from mid summer to fall, this dwarf 
canna is perfect for the sunny border or large 
containers. Heat and humidity tolerant. 


Add to Collection w 


Read More 
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Noted for its outrageously colored foliage, award- 
winning Canna 'Phasion' produces large, vibrant orange 
flowers atop erect flowering stalks. They stand out 
against the dramatic foliage of large, lance-shaped, 
deep purple leaves, adorned with strawberry-pink veins 


Add to Collection ~ 


and fading to orange. 


Read More 








Canna 'Pink Magic’ (Canna Lily) 


Fast growing and compact, Canna 'Pink Magic’ produces 
eye-catching clusters of bright, rich pink flowers. Borne 
on erect stalks, they rise above the handsome and lush 
foliage of large, lance-shaped, striped leaves. Blooming 
from mid summer to fall, this dwarf canna is perfect for 
the sunny border or large containers. 


Add to Collection ~ 


Read More 
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Canna 'Picasso' (Canna Lily) 


Noted for its leopard-like flowers, award-winning Canna 
‘Picasso’ produces showy golden yellow flowers heavily 
spotted with red freckles. Sitting atop erect stalks, they 
contrast nicely with the lush foliage of large, lance- 
shaped green leaves. Blooming from mid summer to 
fall, this highly popular canna is perfect for the sunny 
border or large containers, where its brilliant blossoms 


can be admired. 
Add to Collection ~ 


<6 
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Read More 






Canna 'President' (Canna Lily) 


A classic canna cultivar, ‘President’ produces huge, fiery 
scarlet, gladiolus-like flowers, often adorned with a fine 
golden yellow ribbon along their petal edges. They sit 
atop tall stalks which rise above the lush foliage of 
large, lance-shaped, blue-green leaves. Blooming from 
mid summer to fall, this stunning canna is perfect for 
the sunny border or large containers. 


Add to Collection ~ 





Read More 
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Canna 'Pretoria' (Canna Lily) 


Screaming out for attention with its large, vivid orange 
flowers and crumpled silk appearance, that mingle with 
the spectacular, green foliage with yellow-striped veins, 
award-winning Canna 'Pretoria' (syn. Canna Bengal 
Tiger or Canna striata) brings a sensational tropical 


accent in the garden 
Add to Collection ~ 


Read More 





Canna 'Tropicanna Gold' (Canna Lily) 


Noted for its bold foliage, Canna 'Tropicanna Gold' 
produces large, golden flowers with dark orange 
speckled throats, atop erect flowering stalks. They stand 
out against the dramatic foliage of large, lance-shaped, 
striped green and gold leaves. Blooming from mid 
summer to fall, this striking canna is perfect for the 
sunny border or large containers. Great for water 


gardens, ponds and bogs too! 
Add to Collection w 





Read More 
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Canna 'Tropicanna Black’ (Canna Lily) 


Noted for its bold foliage, Canna 'Tropicanna Black' 
produces large, rich scarlet flowers, delicately fading to 
orange, atop erect flowering stalks. They stand out 
against the dramatic foliage of large, lance-shaped, dark 
bronze to chocolate leaves. Blooming from mid 
summer to fall, this striking canna is perfect for the 


sunny border or large containers. 
Add to Collection ~ 


Read More 








Canna 'Wyoming' (Canna Lily) 


A glamorous beauty with its opulent, brilliant orange 
flowers superbly contrasting with the spectacular and 
massive, dark burgundy foliage, award-winning Canna 
'Wyoming' immediately provides a cheerful touch of the 
tropics in the garden or patio. Blooming from mid 
summer to fall, it enjoys a medium size that makes it a 


perfect fit for container planting. 
Add to Collection ~ 


Read More 
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Canna 'Yellow King Humbert’ (Canna 
Lily) 


A favorite for over a century, Canna ‘Yellow King 
Humbert’ produces a profusion of immense, rich deep 
yellow flowers, copiously splashed with fiery orange. 
Sitting on erect, branching stalks, the brilliant blossoms 
contrast nicely with the lush foliage of large, lance- 


shaped, apple-green leaves. 
Add to Collection w 


Read More 





Canna x ehemanii (Canna Lily) 


Tall and spectacular, award-winning Canna x ehemanii 
features gently arching stems bearing pendulous, deep 
rose-pink flowers from early summer to fall. The 
blossoms dangle seductively above the foliage of extra 
large, lance-shaped, rich green leaves. An all-time 
favorite, this canna is undoubtedly one of the most 
striking cannas. It provides a surreal look when used for 


walks. 
Add to Collection ~ 





Read More 
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Canna indica 'Purpurea’' (Canna Lily) 





A striking beauty with its dramatic, upright, large bronze 
leaves suffused purple, Canna indica 'Purpurea' (Canna 
Lily) adds height and interest to the garden and 
immediately provides a cheerful touch of the tropics. 
The bold foliage is topped from mid summer to fall by 
stalks of small, brilliant orange-red flowers that attract 


hummingbirds. 
Add to Collection w 


Read More 








Cannas (Canna Lilies) 


Often grown for their dramatic foliage - large banana 
like leaves - Cannas provide a strong ornamental 
interest and immediately give a touch of the tropics in 
the garden. 


Read More 
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Carex 'Ice Dance' (Japanese Sedge) 


Brightening up the shade garden, Carex 'Ice Dance’ is a 
semi-evergreen Japanese Sedge forming a low, slow- 
spreading tufted mound of narrow, arching, shiny, dark 
green leaves adorned with bright white edges. In late 
spring, it bears inconspicuous brown flower spikes on 
long stems. Attractive both in shape and foliage, this 
highly decorative grass is evergreen in USDA Zones 8-9. 


Read More “Add to Collection 7 | 
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Carex comans 'Froste 
Zealand Hair Sedge) 


One of the most striking New Zealand Hairy Sedge, 
Carex comans ‘Frosted Curls' is a very distinctive 
ornamental grass with pale silvery green grasslike 
leaves that curl gracefully towards the ground, 
delicately softening any landscape 


Read More (Add to Collection ~ 
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Carex buchananii (Leatherleaf Sedge) 


A very popular Sedge, Carex buchananii (Leatherleaf 
Sedge) is a tufted perennial grass with an evergreen 
foliage of narrow, copper-bronze leaves. Erect when 
young, the grass-like leaves tend gradually to arch over 
time, curling gracefully towards their tips. 


Read More Add to Collection | 
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Carex comans Bronze-Leaved (New 
Zealand Hair Sedge) 


Carex comans Bronze-Leaved is a delightful New 
Zealand Hairy Sedge forming a low, cascading mound of 
narrowly linear, reddish-brown leaves, with 
inconspicuous brown flower spikes in late summer. 


Read More “Add to Collection ~ | 
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Carex elata 'Aurea' (Bowles' Golden 
Sedge) 





One of the most striking golden Sedge, award-winning 
Carex elata 'Aurea' or Bowles' Golden Sedge is a very 
distinctive ornamental grass with shimmering yellow 
blades and with fine green edges that curl gracefully 
towards the ground, delicately softening any landscape 





Read More 





Add to Collection ~ | 
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Carex flagellifera (Weeping Brown 
Sedge) 
The low mounding form and subtle color of this New 


Zealand Sedge make it an unusual accent in many plant 
combinations. 

















Read More |Add to Collection v| 
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Carex flacca (Blue Sedge) 


Prized for its soft blue foliage, Carex flacca is a beautiful 
sedge forming a slowly spreading clump of narrow, 
arching leaves, blue-green above and glaucous-blue 
beneath. In early summer, it bears inconspicuous, 
slender, brown flower spikes, upright at first then 
slightly nodding over. Reminiscent of the garden 
carnation foliage, Blue Sedge is a great choice for 
naturalizing 











Read More | Add to Collection + ] 
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Carex morrowii 'Variegata' Japanese 
Sedge) 


Brightening up the shade garden, Carex morrowii 
'Variegata' is a semi-evergreen Japanese Sedge forming 
a low, slow-spreading tufted mound of narrow, arching, 
glossy, deep green leaves adorned with fine creamy- 
white edges. Attractive both in shape and foliage, this 
highly decorative grass is evergreen in USDA Zones 8-9. 





Read More (Add to Collection ~ | 











163/341 


7/16/2018 





Sedge) 


Providing year-round color, Carex oshimensis 
‘Evercream' is a very distinctive Japanese Sedge with 
narrow, arching, rich green leaves adorned with creamy 
edges. Easy to grow, low maintenance, cold-hardy and a 
compact clumping habit are qualities that make 
‘Evercream' a splendid edging or container plant. 
Perfect for brightening up shady areas in the garden. 





Read More 


Add to Collection v 
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Carex oshimensis 'Evergold' (lapanese 
Sedge) 


One of the most striking golden Japanese Sedge, award- 
winning Carex oshimensis 'Evergold' is a very distinctive 
ornamental grass with narrow arching creamy-yellow 
leaves adorned with fine dark green edges. Valuable for 
its stunning appeal, this highly decorative grass is one 
of the most beautiful ornamental grasses for the 


garden. 
Add to Collection w 


Read More 
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Carex oshimensis 'Everest' (Japanese 
Sedge) 


Providing year-round color, Carex oshimensis 'Everest' 
is avery distinctive Japanese Sedge with narrow, 
arching, glossy, dark green leaves adorned with fine 
silvery-white edges. Easy to grow, low maintenance, 
vigorous, cold-hardy and a compact clumping habit 
make 'Everest' a splendid ground cover or container 
plant. 





Read More 


Add to Collection v 
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Carex oshimensis 'Everillo' japanese 
Sedge) 


Perfect for shady spots, Carex oshimensis 'Everillo' is a 
clump-forming evergreen Japanese Sedge with narrow, 
arching, lime-green leaves that gradually turn to golden- 
yellow as the season progresses. Valuable for its 
stunning appeal and wonderful texture, this highly 
decorative evergreen Sedge is easy to grow, low 


maintenance and cold-hardy. 
Add to Collection ~ 


Read More 
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Carex oshimensis 'Everlite' (Japanese 
Sedge) 


Providing year-round color, Carex oshimensis 'Everlite' 
is a very distinctive Japanese Sedge with narrow, 
arching, creamy leaves adorned with rich green edges. 
Easy to grow, low maintenance, cold-hardy and a 
compact clumping habit are qualities that make 
‘Everlite' a splendid edging or container plant. Perfect 
for brightening up shady areas in the garden. 


Add to Collection v 





Read More 


Carex testacea ‘Prairie Fire' (New 
Zealand Hair Sedge) 


Extraordinarily eye-catching, Carex testacea 'Prairie Fire’ 
is also one of the cold-hardier New Zealand Hairy 
Sedges. It forms a low, cascading mound of narrow, 
arching, olive-green leaves tipped with bright orange 


highlights. 
Add to Collection v 





Read More 
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Carex oshimensis 'Eversheen' (Japanese 
Sedge) 


Providing year-round color, Carex oshimensis 
‘Eversheen' is a splendid Japanese Sedge with slender, 
arching, lime yellow leaves adorned with deep green 
edges. Easy to grow, low maintenance, cold-hardy along 
with a compact clumping habit make 'Eversheen' a 
wonderful ground cover or container plant for all year 


round arrangements. 
Add to Collection w 





Read More 


Carex testacea (New Zealand Hair 
Sedge) 


One of the cold-hardier New Zealand Hairy Sedges, 
Carex testacea forms a low, cascading mound of 
narrow, arching, olive-green leaves turning coppery- 
brown in summer and adding warm, orange tints in 


winter. 
Add to Collection v 





Read More 
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Catananche caerulea (Cupid's Dart) 


Asymbol of love, the flamboyant, rich blue flowers of 
Catananche caerulea (Cupid's Dart) are pretty additions 
to the garden and a favorite of flower arrangers. 
Blooming for weeks, from summer to fall, this attractive 
perennial features branched sprays of violet-centered, 
lavender daisy-like flowers, surrounded by strawlike, 


shining bracts. 
Add to Collection ~ 


Read More 
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Ceanothus ‘Autumnal Blue' (California 
Lilac) 


Fast-growing, award-winner Ceanothus 'Autumnal Blue' 
(California Lilac) is a bushy, medium-sized evergreen 
shrub noted for its abundant, fluffy clusters of sky-blue 
flowers in late summer and early fall. The flowers are so 
profuse that they literally cover the bush, creating a 


breathtaking floral display. 
Add to Collection w 


Read More 





Ceanothus 'Concha’' (California Lilac) 


Regarded as one of the best California Lilacs for 
gardens, award-winner Ceanothus 'Concha' is a dense, 
evergreen shrub noted for its abundant clusters of deep 
blue flowers in late spring and early summer. Opening 
from reddish purple buds, the flowers are so profuse 
that they literally cover the bush, transforming the plant 


in an explosion of blue. 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Incredibly showy, award-winner Ceanothus 'Dark Star' 
(California Lilac) is a spreading, evergreen shrub noted 
for its abundant clusters of fragrant, dark royal blue 
flowers in late spring and early summer. The flowers 
are so profuse that they literally cover the bush, 
creating a breathtaking floral display. 


Add to Collection ~ 


Read More 
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Ceanothus 'El Dorado' (California Lilac) 


A lovely selection of variegated California Lilac, 
Ceanothus 'Pershore Zanzibar’ is a bushy, evergreen 
shrub noted for its striking foliage. Adorned with a dark 
green blotch in their center, the pale greenish-yellow 
leaves take on a rich gold coloration as the season 
progresses. They create a lovely contrast with the 
abundant clusters of light blue flowers which open in 


late spring and early summer. 
Add to Collection w 


Read More 





@ssneihu ‘Puget Blue' (California ine 


Regarded as one of the hardiest California Lilacs for 
gardens, award-winner Ceanothus ‘Puget Blue’ is a 
dense, rounded, evergreen shrub noted for its 
abundant sprays of luminous, lavender-blue flowers in 
late spring and early summer. They are produced in 
such quantities that they literally obscure the foliage. 
The blooms are borne on gracefully ascending, arching 
branches clad with small, narrow, dark green leaves. 


Add to Collection ~ 


Read More 
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Ceanothus Once Zanzibar' 
(California Lilac) 


A lovely selection of variegated California Lilac, 
Ceanothus 'Pershore Zanzibar' is a bushy, evergreen 
shrub noted for its striking foliage. Adorned with a dark 
green blotch in their center, the pale greenish-yellow 
leaves take on a rich gold coloration as the season 
progresses. They create a lovely contrast with the 
abundant clusters of light blue flowers which open in 


late spring and early summer. 
Add to Collection w 


Read More 
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Ceanothus 'Ray Hartman' (California 
Lilac) 


One of the largest growing California Lilacs, Ceanothus 
‘Ray Hartman’ is a vigorous, evergreen shrub or small 
tree noted for its abundant clusters of radiant medium 
blue flowers, up to 5 in. long (12 cm), in late spring and 
early summer. Opening from rosy buds, the sweetly 
fragrant blooms attract bees, butterflies and birds. They 
are well displayed against the foliage of large, rounded, 


dark green leaves. 
Add to Collection w 





Read More 
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Ceanothus 'Skylark' (California Lilac) 


Dense and compact, Ceanothus 'Skylark' is a bushy, 
evergreen shrub noted for its abundant clusters of 
cerulean blue flowers in late spring and early summer. 
The flowers are so profuse that they literally cover the 
bush, creating a breathtaking floral display. The blooms 
are borne on branches clad with finely toothed, glossy 


dark green leaves. 
Add to Collection w 


Read More 
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Ceanothus 'Vic 
Regarded as one of the hardiest of the California Lilacs, 
Ceanothus ‘Victoria’ is a vigorous, bushy, evergreen 
shrub noted for its abundant clusters of brilliant indigo 
blue flowers in late spring and early summer. The 


flowers are so profuse that they literally cover the bush, 
creating a breathtaking floral display. 


Add to Collection ~ 


Read More 
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Ceanothus 'Tuxedo' (California Lilac) 


A striking selection of California Lilac, Ceanothus 
'Tuxedo' is a bushy, evergreen shrub noted for its 
amazing near black, shiny foliage. The dark leaves 
create a fascinating contrast with the abundant clusters, 
3 in. long (7 cm), of lavender blue flowers. This hybrid 
California Lilac blooms in late summer to fall, later than 


most ceanothus varieties. 
Add to Collection ~ 


Read More 
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Ceanothus (California Lilac) 


Ceanothus, commonly known as California Lilac, offer 
almost everything a gardener could wish for in a shrub: 
free-flowering, lovely foliage, ease of cultivation, 
drought and salt tolerance. Fast growing, these 
desirable shrubs draw attention with their stunning 
blue, white or pink flowers. When a California Lilac 
bursts into bloom, it is a breathtaking sight to behold. 


Read More 
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Ceanothus arboreus 'Trewithen Blue' 
(California Lilac) 


Magnificent, award-winner Ceanothus arboreus 
'Trewithen Blue' is a large, spreading, evergreen shrub 
noted for its abundant clusters, 5 in. long (12 cm), of 
fragrant, deep blue flowers in late spring and early 
summer. The flowers are so profuse that they literally 
cover the bush, creating a breathtaking floral display. 


Add to Collection ~ 


Read More 





Ceanothus x delileanus 'Gloire de 
Versailles' (California Lilac) 


Enjoying a long blooming season, award-winner 
Ceanothus x delileanus 'Gloire de Versailles' (California 
Lilac) is a vigorous, rounded shrub prized for its large 
panicles, up to 5 in. long (12 cm), of fragrant, powder 
blue flowers. Blooming from spring through fall, the 
flowers are a real delight to butterflies. 


Add to Collection ~ 


Read More 
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Ceanothus impressus var. nipomensis 
(Arroyo Grande Lilac) 


Endemic to the coast of Santa Barbara and San Luis 
Obispo counties, Ceanothus impressus var. nipomensis 
(Arroyo Grande Lilac) is a bushy, evergreen shrub noted 
for its abundant clusters of fragrant, dark blue flowers 
in mid and late spring. Thickly branched, its dark brown 
stems are clad with small, oval, highly ridged and 
wrinkled dark green leaves which become sweetly 
fragrant on warm days. 


Read More 


Add to Collection ~ 
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Ceanothus x pallidus 'Marie Simon’ 
(California Lilac) 


Enjoying a long blooming season, Ceanothus * pallidus 
‘Marie Simon’ (California Lilac) is a very pretty, rounded 
shrub prized for its fluffy panicles, up to 3 in. long (7 
cm), of fragrant, light pink flowers. Blooming from 
summer through fall, the flowers are a real delight to 
butterflies. Borne on wine red stems, they are held 
above the nicely contrasting foliage of broadly oval, 


dark glossy leaves. 
Add to Collection w 





Read More 
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Centaurea cyanus (Cornflower) 


Bearing charming and profuse flowers for months, 
Centaurea cyanus, known as Cornflower or Bachelor's 
Button, are particularly attractive annual plants with 
usually double, daisy-like flower heads in shades of 
blue, pink, lavender, white, and maroon 


Add to Collection w 


Read More 





Centranthus ruber 'Albus' (Red Valerian) 


Centranthus Ruber 'Albus' (Red Valerian) is a popular 
upright perennial grown for its showy sprays of airy, 
rounded clusters of white flowers. Rising atop a bushy 
foliage of blue-green, lance-shaped leaves, the sweetly- 
perfumed flowers enjoy one of the longest blooming 


seasons 
Add to Collection w 





Read More 
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Centaurea montana (Mountain 
Cornflower) 


The flamboyant, rich blue flowers of Centaurea 
montana, known as Mountain Cornflower or Bachelor's 
Button, are pretty additions to the garden. 


Add to Collection ~ 





Read More 


Centranthus ruber (Red Valerian) 


Bushy, well-branched, with one of the longest blooming 
seasons, Red Valerian is a popular perennial grown for 
its ornamental and showy star-shaped flowers. 
Fragrant, this border beauty is also easy to grow, fairly 
pest and disease free and attracts butterflies. What else 


to ask for? 
Add to Collection ~ 





Read More 
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Cerastium tomentosum (Snow in 
Summer) 


Blooming profusely in late spring and early summer, 
Cerastium tomentosum (Snow-In-Summer) is a low- 
growing, short-lived perennial that forms a dense mat 
of silvery-gray foliage dotted with star-like, pristine 
white flowers with notched petals. Evergreen, it spreads 
quickly by reseeding itself and makes a great ground 


cover for sunny areas. 
Add to Collection v 





Read More 


Cercis canadensis 'Ace of Hearts' 
(Eastern Redbud) 


Cercis canadensis 'Ace of Hearts' (Eastern Redbud) is a 
compact, deciduous tree with a dense, dome-shaped 
canopy. Masses of pea-like reddish-purple flowers held 
in clusters cover the bare branches in the spring, before 
the foliage emerges, creating a most dramatic display. 
The cheerful blossoms are on display for 2-3 weeks. 


Add to Collection w 





Read More 
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Cercidiphyllum japonicum (Katsura 
Tree) 


Prized for its beautiful shape and attractive foliage, 
award-winning Cercidiphyllum japonicum (Katsura Tree) 
is an elegant, single or multi-trunked, deciduous tree 
with an upright, pyramidal form when young, becoming 


more rounded with age. 
Add to Collection ~ 


Read More 
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Cercis canadensis ‘Forest Pansy' 
(Redbud) 


Noted for its striking foliage, award-winning Cercis 
canadensis 'Forest Pansy’ (Redbud) is a large deciduous 
shrub or small, often multi-stemmed, tree with profuse, 
pea-like, rosy-pink flowers that arise before the foliage 
in spring. The cheerful blossoms are on display for 
several weeks before being joined by broadly heart- 
shaped, shimmering red-purple leaves 


Add to Collection ~ 


Read More 
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Cercis canadensis 'Hearts of Gold' 
(Eastern Redbud) 


Noted for its golden foliage, Cercis canadensis 'Hearts 
of Gold' (Eastern Redbud) is a deciduous tree with a 
dense, dome-shaped canopy. Masses of pea-like 
lavender-purple flowers held in clusters cover the bare 
branches in the spring, before the foliage emerges, 
creating a most dramatic display. The cheerful 
blossoms are on display for 2-3 weeks. 


Add to Collection v 





Read More 


Cercis canadensis 'Merlot' (Eastern 
Redbud) 


Noted for its dark foliage and excellent tolerance to 
drought and heat, Cercis canadensis 'Merlot' (Eastern 
Redbud) is a compact, deciduous tree with an upright, 
dense, vase-shaped habit. Masses of pea-like, bright 
pink flowers held in clusters cover the bare branches in 
the spring, before the foliage emerges, creating a most 


dramatic display. 
Add to Collection w 





Read More 





Carcis canadensis ‘Ruby Falls' (Redbud) 


Noted for its unique weeping habit, award-winning 
Cercis canadensis 'Ruby Falls' (Redbud) is a compact, 
deciduous tree with profuse, pea-like, dark rose flowers 
that arise before the foliage in spring on bright red 
stems. The cheerful blossoms are on display for several 
weeks before being joined by glossy, heart-shaped 


maroon-red leaves 
Add to Collection ~ 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


ara: eanadencic menneseee Spine 
(Eastern Redbud) 


Cercis canadensis 'Tennessee Pink' (Eastern Redbud) is 
a compact, deciduous tree with a dense, dome-shaped 
canopy. Masses of pea-like clear pink flowers held in 
clusters cover the bare branches in the spring, before 
the foliage emerges, creating a most dramatic display. 
The cheerful blossoms are on display for 2-3 weeks. 


Add to Collection ~ 





Read More 


172/341 


7/16/2018 


en 


Cercis canadensis (Eastern Redbud) 


Noted for its showy spring flowers, Cercis canadensis 
(Eastern Redbud) is a deciduous, often multi-trunked 
tree with a graceful, rounded crown and horizontally 
tiered branches. Masses of pea-like rosy-pink flowers 
held in clusters cover the bare branches in the spring, 
before the foliage emerges, creating a most dramatic 


display. 
Add to Collection w 


Read More 





Cercis occidentalis (Western Redbud) 


Providing four-season interest, Cercis occidentalis 
(Western Redbud) is a deciduous shrub or small tree of 
great beauty. In spring, its silvery-gray branches 
contrast beautifully with masses of brilliant magenta 
flowers which are attractive to hummingbirds, bees, 
butterflies, and other native pollinators. The cheerful 
blossoms give way to long, purple-brown seed pods 
which adorn the branches in summer. 


Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 








Cercis chinensis 'Avondale' (Chinese 
Redbud) 

Award-winning Cercis chinensis 'Avondale' (Chinese 
Redbud) is an upright, deciduous shrub or small tree 
with profuse, densely-clustered, tiny, rose-to-magenta 
flowers that arise before the foliage in spring. The 
cheerful blossoms literally cover the tree ina 
spectacular floral display. They last for several weeks 


before being joined by large, heart-shaped, glossy green 
leaves, tinted red-purple when they unfurl. 


Add to Collection ~ 






a 


Read More 


Cercis siliquastrum (Judas Tree) 


Noted for its spectacular floral display, Cercis 
siliquastrum (Judas Tree) is a deciduous, often multi- 
trunked tree with a rounded crown. Masses of pea-like 
purplish rose flowers held in clusters appear in the 
spring, before or with the leaves. Pretty on the tree and 
good in salads, they are larger than those found on 


most other Cercis species. 
Add to Collection w 


Read More 
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Chaenomeles 'Toyo Nishiki’ (japanese 
Quince) 


Chaenomeles ‘Toyo Nishiki’ Japanese Quince) is a 
medium-sized deciduous shrub with abundant clusters 
of reddish, pink and white blooms, up to 1.5 in. across 
(3-4 cm). Borne on thorny, tangled, leafless branches, 
they bloom in profusion for a few weeks in early spring, 
creating a brilliant floral display at a time when there is 
little to be excited about in the garden. 





Read More 


Add to Collection w 





Chaenomeles japonica (Japanese 
Quince) 


Chaenomeles japonica (Japanese Quince) is a low- 
growing, deciduous shrub with abundant clusters of 
bright orange-scarlet flowers, up to 1.5 in. across (3-4 
cm), adorned with creamy white stamens in spring. 


Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Chaenomeles - Flowering Quinces 


Among the first shrubs to bloom in late winter to early 
spring, Flowering Quinces (Chaenomeles) are deciduous 
shrubs that are welcomed additions to the winter 
garden. They boast abundant clusters of charming, 
apple-blossom shaped flowers in cheerful shades of 
delicate pink, rich vermilion, coral red and pure white. 


Read More 





Chaenomeles speciosa 'Kinshiden' 
(Japanese Quince) 


Chaenomeles speciosa 'Kinshiden' (japanese Quince) is 
a spreading, deciduous shrub with abundant clusters of 
double, pale lemony-white flowers. Borne on thorny, 
tangled branches, they bloom in profusion for 4-6 
weeks in early spring, creating a brilliant floral display at 
a time when there is little to be excited about in the 


garden. 
Add to Collection ~ 


Read More 
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Chaenomeles speciosa 'Moerloosei' 
(Japanese Quince) 


Chaenomeles speciosa 'Moerloosei' (Japanese Quince) 
is a spreading medium-sized deciduous shrub with 
abundant clusters of apple blossom pink and white 
blooms, up to 1.5 in. across (3-4 cm). Borne on thorny, 
tangled branches before the glossy, dark green leaves 
appear, they bloom in profusion for a few weeks in 
early spring, creating a brilliant floral display 





Read More 


Add to Collection w 


Chaenomeles x superba 'Cameo' 
(Japanese Quince) 


Chaenomeles japonica (Japanese Quince) is a low- 
growing, deciduous shrub with abundant clusters of 
bright orange-scarlet flowers, up to 1.5 in. across (3-4 
cm), adorned with creamy white stamens in spring. 


Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Chaenomeles speciosa 'Nivalis' 
(Japanese Quince) 


Chaenomeles speciosa 'Nivalis' Japanese Quince) is a 
spreading, deciduous shrub with abundant clusters of 
pure white flowers, up to 1.5 in. across (3-4 cm). Borne 
on thorny, tangled branches, they bloom in profusion 


for a few weeks in early spring 
Add to Collection w 


Read More 








Chaenomeles x superba 'Coral Sea’ 
(japanese Quince) 


Chaenomeles x superba 'Coral Sea' Japanese Quince) is 
a medium-sized, deciduous shrub with abundant 
clusters of coral flowers, up to 1.5 in. across (3-4 cm). 
Borne on thorny, tangled branches, they bloom in 
profusion for a few weeks in early spring, creating a 
brilliant floral display at a time when there is little to be 


excited about in the garden. 
Add to Collection ~ 


Read More 
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Chaenomeles x superba 'Crimson and 
Gold' (Japanese Quince) 


Avery compact and fast growing hybrid flowering 
quince, Chaenomeles x superba 'Crimson and Gold' is a 
small, spreading, deciduous shrub with abundant 
clusters of deep crimson flowers, up to 1.5 in. across (3- 
4 cm), adorned with prominent golden anthers. 


Add to Collection w 


Read More 








Chaenomeles x superba 'Pink Lady’ 
(Japanese Quince) 


Chaenomeles x superba 'Pink Lady' japanese Quince) is 
a small deciduous shrub with abundant clusters of rich 
pink flowers, up to 1.5 in. across (3-4 cm), opening from 
darker buds. Borne on thorny, tangled leafless 
branches, they bloom in profusion for weeks in early 
spring, creating a brilliant floral display at a time when 
there is little to be excited about in the garden. 


Add to Collection ~ 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Chaenomeles x superba 'Nicoline' 
Japanese Quince) 


Chaenomeles x superba 'Nicoline' Japanese Quince) is a 
small deciduous shrub with abundant clusters of bright 
scarlet flowers, up to 1.5 in. across (3-4 cm). Borne on 
thorny, tangled branches, they bloom in profusion for a 
few weeks in early spring, just as the glossy green 
foliage emerges, creating a brilliant floral display 


Add to Collection w 


"eed 


Read More 


Chaenomeles x superba 'Texas Scarlet’ 
(Japanese Quince) 


Avery compact hybrid flowering quince, Chaenomeles x 
superba 'Texas Scarlet’ is a small, spreading, deciduous 
shrub with abundant clusters of fiery red flowers, up to 
1.5 in. across (3-4 cm), adorned with prominent golden 


anthers. 
Add to Collection ~ 


Read More 
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Chamaecyparis lawsoniana 'Ellwoodii' 
(Lawson Cypress) 


Highly decorative, Chamaecyparis lawsoniana 'Ellwoodii' 
(Lawson Cypress) is an upright, evergreen shrub of 
dense columnar habit with short sprays of soft feathery, 
silver-blue foliage, turning steel-blue in winter. Slow 
growing, 1-6 in. (2.5-15 cm) per year. Very versatile, it is 
a popular choice in a number of gardens. Adding year- 
round structure, it makes a wonderful specimen plant, 
adds accent vertical lines to the landscape and is 
perfect for hedges and screens. 


Read More “Add to Collection ~ 


= 


Chamaecyparis lawsoniana 'Minima 
Glauca' (Lawson Cypress) 


Highly popular, Chamaecyparis lawsoniana ‘Minima 
Glauca' (Lawson Cypress) is a dwarf, evergreen shrub of 
broadly globose habit, with lush, densely arranged, 
vertical sprays of soft blue-green foliage. Slow growing, 
2-3 in. (5-7 cm) per year, the small stature of this 
attractive Lawson Cypress makes it perfect for sunny 
borders, rock gardens or containers where it adds year- 
round color and structure. 


Read More | Add to Collection + | 
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Chamaecyparis lawsoniana 'Minima 
Aurea’ (Lawson Cypress) 


Highly popular, Chamaecyparis lawsoniana ‘Minima 
Aurea' (Lawson Cypress) is a dwarf, evergreen shrub of 
conical habit, with dense, stunning, golden-yellow 
foliage ascending in flat sprays. Its brilliant color is at its 
best when grown in a sunny location. Slow growing, 1-6 
in. (2.5-15 cm) per year, the small stature of this 
attractive Lawson Cypress makes it perfect for sunny 
borders, rock gardens or containers where it adds year- 
round color and structure. 


Read More “Add to Collection ~ | 


Chamaecyparis lawsoniana 'Pembur 
Blue’ (Lawson Cypress) 


Regarded as the bluest of the Lawson Cypress cultivars, 
Chamaecyparis lawsoniana 'Pembury Blue' is a majestic, 
evergreen conifer forming a medium-sized, broadly 
conical tree. Its elegant, pendulous sprays of bright 
silvery-blue foliage scream for attention year round. It is 
of moderate growth, 6-12 in. (15-30 cm) per year. A 
popular choice in a number of gardens, this cultivar is 
ideal for providing year-round structure. 


Read More Add to Collection ~ | 
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Chamaecyparis lawsoniana ‘Pinpoint 
Blue & Gold’ (Lawson Cypress) 


Providing year-round color and structure, 
Chamaecyparis lawsoniana ‘Pinpoint Blue & Gold’ is a 
lovely, evergreen conifer forming a medium-sized, 
narrow columnar shrub with lush and soft feathery 
sprays. Emerging deep green with golden tips, the 
foliage looks beautiful year-round and is exceptional in 
spring. Perfect for small gardens, this Lawson Cypress 
makes a wonderful specimen plant, adds accent vertical 
lines to the landscape and is perfect for hedges and 


screens. 
Add to Collection ~ 


Read More 


Chamaecyparis lawsoniana ‘Silver 
Threads’ (Lawson Cypress) 

Sparkling like a jewel in the garden, Chamaecyparis 
lawsoniana ‘Minima Silver Threads' (Lawson Cypress) is 
a dwarf, evergreen shrub of narrow pyramidal habit, 
with green needlelike foliage adorned with white and 
golden flecks. Slow growing, 2-4 in. (5-10 cm) per year, 
the small stature of this attractive Lawson Cypress 
makes it perfect for small gardens where it adds year- 


round color and structure. 
Add to Collection ~ 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 











Chamaecyparis lawsoniana ‘Pinpoint 
Blue’ (Lawson Cypress) 


Providing year-round color and structure, 
Chamaecyparis lawsoniana ‘Pinpoint Blue’ is a lovely, 
evergreen conifer forming a medium-sized, narrow 
columnar shrub with lush and soft feathery sprays. 
Emerging blue-green, the foliage looks beautiful year- 
round and is exceptional in spring. Perfect for small 
gardens, this Lawson Cypress makes a wonderful 
specimen plant, adds accent vertical lines to the 
landscape and is perfect for hedges and screens. 


Add to Collection ~ 


Read More 








Chamaecyparis nootkatensis ‘Aurea’ 
(Nootka Cypress) 


Quite stunning, Chamaecyparis nootkatensis 'Aurea' 
(Nootka Cypress) is a tall evergreen conifer forming a 
dense, slender, pyramidal tree with drooping, flat 
sprays of scale-like, golden foliage. Lemon yellow during 
spring growth, the foliage gradually turns to yellow- 
green. When well sited, this Nootka Cypress is fast 
growing and may easily add one or more feet (> 30 cm) 
in height and width per year. A pleasure to look at year- 
round, this elegant selection makes an excellent 


specimen conifer. 
Add to Collection w 
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Chamaecyparis nootkatensis 'Glauca' 
(Nootka Cypress) 


Incredibly beautiful, Chamaecyparis nootkatensis 
'Glauca' (Nootka Cypress) is a tall evergreen conifer 
forming a dense, conical tree with graceful sprays of 
soft blue-green foliage. In summer, its blue tips stand 
out against the rest of the foliage and create a lovely 
effect. It bears an abundance of seed cones froma 
young age. When well sited, this Nootka Cypress is fast 
growing and may easily add one or more feet (> 30 cm) 
in height and width per year. A pleasure to look at year- 
round, this stately selection makes an excellent 


specimen conifer. 
Add to Collection w 





Read More 





Chamaecyparis obtusa 'Fernspray Gold’ 
(Hinoki Cypress) 


Quite showy, Chamaecyparis obtusa 'Fernspray Gold' 
(Hinoki Cypress) is a medium-sized, upright, evergreen 
shrub with a gracefully irregular, pyramidal habit. Its 
arching to horizontal branches are densely clothed in 
flat sprays of fern-like foliage. Golden-yellow in full sun, 
the foliage becomes greener towards the interior of the 
plant. The typical growth rate is 6-8 in. per year (15-20 
cm). A pleasure to look at year-round, this attractive 
Hinoki Cypress is perfect for sunny borders or rock 
gardens. 





Read More 





Add to Collection ~ 
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Chamaecyparis nootkatensis 'Pendula’' 
(Nootka Cypress) 


Quite majestic, Chamaecyparis nootkatensis 'Pendula' 
(Nootka Cypress) is a medium-sized, evergreen conifer 
forming a strongly weeping, pyramidal tree. Hanging 
from spreading branches that sweep upwards at their 
tips, are long trailing curtains of dark gray-green foliage. 
When well sited, this Nootka Cypress is fast growing and 
may easily add one or more feet (> 30 cm) in height and 
width per year. A pleasure to look at year-round, this 
elegant selection makes an excellent specimen conifer. 


Add to Collection ~ 


Read More 
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Chamaecyparis obtusa 'Kamarachiba' 
(Hinoki Cypress) 


Chamaecyparis obtusa 'Kamarachiba' (Hinoki Cypress) 
is a low-growing, spreading, evergreen shrub with flat 
sprays of golden-green, lacy foliage in summer, 
warming up to golden yellow in winter. Slow-growing, 
this attractive cultivar is perfect for sunny borders, rock 
gardens or containers where it adds year-round color 


and structure. 
Add to Collection ~ 


Read More 
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Chamaecyparis obtusa 'Nana Gracilis' Chamaecyparis obtusa 'Pygmaea' 
(Hinoki Cypress) (Hinoki Cypress) 
One of the most popular dwarf conifers, Chamaecyparis An old cultivar that originated in Japan long ago, 
obtusa 'Nana Gracilis' (Hinoki Cypress) is a slow-growing Chamaecyparis obtusa 'Pygmaea' (Hinoki Cypress) is a 
conifer forming a dense, globe-like, evergreen shrub compact, dwarf conifer forming a flat-topped, rounded, 
when young, becoming more broadly conical over time. evergreen shrub with spreading branches and fan- 
Its lush, glossy dark green foliage is held in short, shell- shaped sprays of glossy green foliage than turns 
like sprays. The typical rate of growth is 3-6 in. (7-15 cm) bronze-olive in winter. The leaves are bright green in 
per year. Introduced in 1867, this universally admired summer, providing a lovely contrast with the red-brown 
cultivar is perfect for sunny borders, rock gardens or stems. The typical rate of growth is 2-3 in. (5-7 cm) per 


containers where it adds year-round color and year. 


structure. 
Read More Add to Collection w 





Read More Add to Collection w 
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Chamaecyparis pisifera ‘Curly Tops' Chamaecyparis pisifera 'Filifera Aurea’ 
(Sawara Cypress) (Sawara Cypress) 
Chamaecyparis pisifera 'Curly Tops' (Sawara Cypress) is A very popular evergreen shrub noted for its gracefully 
a dense, compact, globose conifer with bright, steel- weeping golden foliage, Chamaecyparis pisifera 'Filifera 
blue, twisted foliage and branchlets. Its lateral shoots Aurea' (Sawara Cypress) is a dense, semi-dwarf conifer 
are curled, revealing the white bands of the needlelike that slowly grows into a broad cone of open habit. 


leaves which are surprisingly soft to the touch. Slow- - 
growing, this hardy evergreen shrub has an annual Read Mote 
growth rate of 1-2 in. (2-5 cm). Remaining attractive all 

year-round, this Sawara Cypress provides unusual 


texture in the landscape and looks charming in 
rockeries. 


Read More Add to Collection w 
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Chamaecyparis pisifera 'Golden Mop' 
(Sawara Cypress) 

Brightly colored, Chamaecyparis pisifera 'Golden Mop' 
(Sawara Cypress) is a dwarf conifer forming a globose to 
conical, evergreen shrub, turning into a dense bush of 
golden threads over time. The gracefully drooping, 
finely textured, cord-like foliage is bright golden-yellow, 
particularly in spring when the new growth emerges. 
The foliage keeps its brilliant color year-round, adding 
drama in the landscape, particularly in winter. 














Read More | Add to Collection 4 
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Chamaecyparis pisifera 'Soft Serve' 
(Sawara Cypress) 


Regarded as a great substitute for dwarf Alberta Spruce, 
Chamaecyparis pisifera 'Soft Serve' (Sawara Cypress) is 
a compact and graceful conifer forming a dense 
pyramidal, evergreen shrub adorned with soft, fern-like 
branches. Its bright green, needlelike foliage is adorned 
with silver-blue flecks on the underside. The foliage 
keeps its brilliant color year-round, adding drama in the 
landscape, particularly in winter. Attractive during all 
seasons, this hardy Sawara Cypress provides unusual 
texture in the garden and looks charming as a formal 
accent. 





Read More Add to Collection v| 
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Chamaecyparis pisifera 'S 
(Sawara Cypress) 
Chamaecyparis pisifera 'Soft Serve Gold' (Sawara 
Cypress) is a medium-sized conifer forming a dense 
pyramidal, evergreen shrub adorned with bright golden 
foliage. The foliage keeps its brilliant color year-round, 
adding drama in the landscape, particularly in winter. 
Attractive during all seasons, this hardy Sawara Cypress 
provides unusual texture in the garden and looks 
charming as a formal accent. 

















Read More |Add to Collection + | 








Chasmanthium latifolium (Northern Sea 
Oats) 


One of the most shade tolerant of the ornamental 
grasses, Chasmanthium latifolium (Northern Sea Oats) 
is a robust spreading deciduous grass. It is noted for its 
distinctive, drooping seed heads, in late summer, which 
hang from slightly arching stems and flutter when 
caressed by the softest of breezes 








Read More Add to Collection y| 
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Chelone lyonii (Pink Turtlehead) 


A wonderful perennial for fall color, Chelone lyonii (Pink 
Turtlehead) is an upright, clump-forming perennial with 
abundant terminal spikes of fascinating, two-lipped, 
pink to rose-purple flowers from late summer into fall. 


Add to Collection ~ 


Read More 
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Chimonanthus praecox 'Grandiflorus' 
(Wintersweet) 


Prized for its attractive and sweetly scented winter 
blooms, Chimonanthus praecox 'Grandiflorus' 
(Wintersweet) is a vigorous, medium-sized, deciduous 
shrub which adds beauty and fragrance to the garden 


when most plants lie dormant. 
Add to Collection w 


Read More 








Chimonanthus praecox 'Luteus' 
(Wintersweet) 


Prized for its attractive and sweetly scented winter 
blooms, Chimonanthus praecox 'Luteus' (Wintersweet) 
is a vigorous, medium-sized, deciduous shrub which 
adds beauty and fragrance to the garden when most 


plants lie dormant. 
Add to Collection ~ 


Read More 
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Chionanthus virginicus (Fringe Tree) 


Chionanthus virginicus (Fringe Tree) is a deciduous 
shrub or small tree which is spectacular in full bloom. In 
late spring or early summer, it is literally covered with 
delicate clouds of slightly fragrant, creamy-white 
flowers borne in long drooping panicles. 


Add to Collection v 





Read More 
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Chionodoxa (Glory Of The Snow) 


Chionodoxa are one of the earliest and loveliest spring 
flowering bulbs, adding beauty to the garden. Flowers 
are saucer-shaped with a conspicuous white eye in the 
center and bloom in very early spring. 


Read More 


Chionodoxa forbesii 'Pink Giant’ (Glory 
of the Snow) 


Vigorous, reliable, with long-lasting star-shaped 


blossoms in early spring! 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 






Find plants that grow in my region - Northern California - North America 





Chionodoxa forbesii 'Blue Giant’ (Glory 
of the Snow) 


Chionodoxa is one of the earliest and loveliest spring 
flowering bulbs, adding several weeks of color and 
beauty to the garden in very early spring. 'Blue Giant’ 
features up to 8 star-like, upward facing, six-petaled 
blue flowers with a diffused margined white eye. 


Add to Collection ~ 


Read More 








Snow) 


Chionodoxa is one of the earliest and loveliest spring 
flowering bulbs, adding several weeks of color and 
beauty to the garden in very early spring. 'Alba' features 
up to 8 upward-facing, large pure white flowers. 


Add to Collection ~ 





Read More 
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Choisya ternata (Mexican Orange 
Blossom) 


Fabulously fragrant, Choisya ternata (Mexican Orange 
Blossom) is a very handsome, rounded, evergreen, 
dense shrub with aromatic, glossy, medium green 
leaves composed of 3 leaflets. A profusion of fragrant, 
star-shaped, pure white flowers bloom from late spring 
to early summer and often intermittently throughout 
the summer and/or in the fall. 





Read More 


Add to Collection w 


Chrysanthemum 'Bolero'’ 


Adding brilliance in the late season garden, 
Chrysanthemum 'Bolero' is a hardy garden mom 
featuring profuse sprays of large, up to 3.5 in. across (8 
cm), rich golden-yellow, daisy-like flowers adorned with 
exceptionally long flower petals. Blooming from late 
summer to late fall, the multibranched stems are 
covered with flowers which stand out against the green 


foliage. 
Add to Collection ~ 


Read More 





Chrysanthemum 'Cheryl Pink’ 


Chrysanthemum 'Cheryl Pink’ is a hardy garden mom 
featuring profuse sprays of lavender-pink, double 
flowers, 2 in. across (5 cm), adorned with darker 
centers. Blooming in the fall, the multibranched stems 
are covered with flowers which stand out against the 
dark green foliage. This perennial forms a compact, 
bushy mound. Easy to grow, it is an excellent choice for 
sunny borders or containers. 


Read More 


Add to Collection ~ 
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Chrysanthemum 'Clara Curtis’ 


Noted for its early blooms and glorious fall display, 
Chrysanthemum 'Clara Curtis' is a hardy garden mom 
featuring profuse, large, up to 2-3 in. wide (5-8 cm), 
warm pink, daisy-like flowers adorned with golden 
centers. Blooming from late summer to mid fall, the 
blossoms are borne atop stiff upright stems of deeply 
lobed foliage. They are produced in great quantities and 


literally cover the plant. 
Add to Collection w 


Read More 
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Chrysanthemum 'Fireglow Bronze’ 
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Noted for its prolific flowering on a freely branching, 
mounded plant, Chrysanthemum 'Fireglow' is a hardy 
garden mom featuring profuse sprays of rich golden- 
yellow, double flowers, 2.25 in. across (6 cm). Blooming 
in the fall, the multibranched stems are covered with 
flowers which stand out against the dark green foliage. 
This perennial forms a compact, bushy mound. 








Read More Add to Collection w 
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Chrysanthemum 'Harmony' 


Adding brilliance in the late season garden, 
Chrysanthemum 'Harmony' is a hardy garden mom 
featuring profuse sprays of large, up to 2.5 in. across (7 
cm), bright yellow, daisy-like flowers. As the luminous 
blossoms age, they fade to creamy-yellow and pale 
pink. Blooming from late summer to late fall, the 
multibranched stems are covered with flowers which 


stand out against the green foliage. 
Add to Collection w 





Read More 
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Chrysanthemum 'Grandchild' 


A popular variety, award-winning Chrysanthemum 
'Grandchild' is a hardy garden mom featuring profuse, 
large, lavender-pink, double flowers, up to 3-5 in. wide 
(7-12 cm). Blooming from early to mid fall, the 
multibranched stems are covered with flowers which 
stand out against the green foliage. This perennial 
forms a dense, bushy mound. Easy to grow, it is an 
excellent choice for sunny borders or containers. 


Add to Collection ~ 


Read More 





Chrysanthemum ‘Jolly Cheryl 


Chrysanthemum ‘Jolly Chery' is a hardy garden mom 
featuring profuse sprays of warm red, double flowers 
adorned with darker centers. Blooming in mid to late 
fall, the multibranched stems are covered with flowers 
which stand out against the rich green foliage. This 
perennial forms a compact, bushy mound. Easy to 
grow, it is an excellent choice for sunny borders or 
containers. Ideal to brighten the fall garden! 


Add to Collection ~ 





Read More 
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Chrysanthemum 'Matchsticks' 


Adding brilliance to the late season garden, 
Chrysanthemum 'Matchsticks' is a hardy garden mum 
sporting profuse and showy flowers featuring spoon- 
shaped golden-yellow petals adorned with fiery red tips. 
Blooming from early to mid-fall, the multibranched 
stems are covered with flowers which stand out against 
the green foliage. This perennial forms a compact, 
bushy, upright clump and does not require staking. 


Add to Collection ~ 


Read More 





A tropical sunset in the late season garden, 
Chrysanthemum 'Rhumba' is a hardy garden mom 
featuring profuse coral-red, daisy-like flowers, 2 in. 
across (5 cm), adorned with a golden-yellow center. 
Opening from deep red buds, the blossoms lighten to 
coral-peach as the season progresses. Blooming from 
late summer to late fall, the multibranched stems are 
covered with flowers which stand out against the dull 


green foliage. 
Add to Collection ~ 


Read More 
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Chrysanthemum ‘Overture’ 


Adding brilliance in the late season garden, 
Chrysanthemum ‘Overture’ is a hardy garden mom 
featuring profuse sprays of rich russet red, daisy-like 
flowers, adorned with a bright golden center. The 
blossoms fade to terra cotta as the season progresses. 
Blooming from late summer to late fall, the 
multibranched stems are covered with flowers which 


stand out against the green foliage. 
Add to Collection v 


Read More 
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Chrysanthemum 'Ruby Mound! 


A popular variety, award-winning Chrysanthemum 
‘Ruby Mound' is a hardy garden mom featuring profuse 
sprays of large, rich ruby-red, semi-double flowers, up 
to 3 in. wide (7 cm). Blooming from early to late fall, the 
multibranched stems are covered with flowers which 
stand out against the green foliage. This perennial 
forms a dense, bushy mound. Easy to grow, it is an 
excellent choice for sunny borders or containers. 


Add to Collection w 





Read More 
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Chrysanthemum 'Samba' 


Adding romance to the late season garden, 
Chrysanthemum 'Samba' is a hardy garden mom 
featuring profuse rose pink, daisy-like flowers, 2 in. 
across (5 cm), adorned with a yellow center. Blooming 
from late summer to late fall, the multibranched stems 
are covered with flowers which stand out against the 
glossy green foliage. This perennial forms a compact, 
bushy mound and does not require staking. 


Add to Collection ~ 


Read More 
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Cistus creticus ssp. incanus (Pink Rock 
Rose) 


Glowing in the sunny border, Cistus creticus ssp. 
incanus (Pink Rock Rose) is a lovely, bushy evergreen 
shrub with flamboyant, deep pink flowers, 2 in. across 
(5 cm), adorned with orange stamens. 


Add to Collection ~ 


Read More 
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Chrysanthemum 'Will's Wonderful’ 


Chrysanthemum 'Will's Wonderful’ is a hardy garden 
mom featuring profuse, flamboyant strawberry-pink, 
daisy-like flowers, 2 in. across (5 cm), adorned with 
golden centers. Blooming from mid to late fall, the 
blossoms are borne on branching stems above a large 
spreading clump of deeply lobed leaves. They are 
produced in great quantities and literally cover the 


plant. 
Add to Collection ~ 


Read More 
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Cistus ladanifer (Crimson-Spot 
Rockrose) 


Considered by some the most beautiful, Cistus ladanifer 
(Crimson-Spot Rockrose) is definitely one of the 
showiest Cistus species. In spring, this dense, evergreen 
shrub is covered with a profusion of large, up to 4 in. 
wide (10 cm), solitary papery white flowers blotched 
with crimson spots at the base of each petal. 


Add to Collection ~ 





Read More 
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Cistus purpureus (Purple-Flowered Rock 
Rose) 


One of the showiest Rock Roses, Cistus purpureus 
(Purple-Flowered Rock Rose) is a small, bushy evergreen 
shrub with large, yellow-centered, purplish-pink flowers. 
Tolerates temperatures down to around 15°F (-9°C). 
Excellent for adding sparkling color to seaside gardens 
as it can survive with salt spray, wind and sandy soil. 


Add to Collection w 


Read More 
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Cistus x pulverulentus 'Sunset' (Magenta 
Rock Rose) 


Excellent for adding sparkling color to dry gardens, 
Cistus x pulverulentus 'Sunset' (Magenta Rock Rose) is a 
low spreading, evergreen shrub with eye-catching 
clusters of yellow-centered, rich cerise flowers, 2 in. 
across (5 cm). Although each flower lasts only for a day, 
this vigorous shrub provides a succession of flowers for 


weeks until the end of summer. 
Add to Collection ~ 





Read More 
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Cistus Salviifolius 'Prostratus' (Sagelea 
Rockrose) 


Cistus salviifolius 'Prostratus' (Sageleaf Rockrose) is a 
low spreading evergreen shrub with profuse snow- 
white flowers, 1.5 in. across (3.5 cm), adorned with 
golden-yellow stamens at their heart and a yellow spot 


at the base of their petals. 
Add to Collection ~ 


Read More 





Cistus x hybridus Little Miss Sunshine 
(Rockrose) 


Cistus x hybridus Little Miss Sunshine (Rockrose) is a 
low-growing evergreen shrub with masses of large, 
pure white saucer-shaped flowers, adorned with bright 
golden-yellow stamens at their heart. Although each 
flower lasts only for a day, this vigorous shrub provides 
a succession of flowers for weeks from early summer to 


fall. 
Add to Collection ~ 





Read More 
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Cistus x skanbergii (Dwarf Pink 
Rockrose) 


Cistus x skanbergii (Dwarf Pink Rockrose) is a compact, 
bushy evergreen shrub with masses of clear pale pink, 
saucer-shaped flowers, 1 in. across (3 cm), adorned with 
bright golden-yellow stamens at their heart. While 
smaller than most Rockroses, the blossoms are so 
abundant that they literally cover the shrub from late 


spring to mid-summer. 
Add to Collection ~ 





Read More 


Clematis 'Abundance' (Viticella Group) 


A great choice for the garden, Clematis ‘Abundance’ is a 
large, deciduous climber which produces masses of 
small, semi-nodding, light red to cherry pink flowers, up 
to 3 in. wide (8 cm), with a creamy boss of pale white to 
yellow stamens. Each flower bears 4 to 6 sepals, 
elegantly recurved at their edges and tips. 


Add to Collection ~ 


Read More 
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Clematis 'Abilene' (Early Large-Flowered 
Clematis) 


Captivating, Clematis 'Abilene' is a compact, deciduous 
climber which gets covered with a profusion of star- 
shaped, bright pink flowers, up to 5 in. (12 cm), witha 
deeper pink central stripe. The elegantly ruffled sepals 
surround a contrasting tuft of frilly butter yellow 


stamens. 
Add to Collection ~ 


Read More 


“ 


Clematis ‘Alaina’ (Early Large-Flowered 
Clematis) 


Very free-flowering, Clematis 'Alaina' produces masses 
of plump, pink flowers, up to 6 in. across (15 cm), with 
pointed to rounded petals. Opening rich rose, the six 
broad sepals gradually fade to bubblegum pink, but 
remain adorned by darker midribs. Flowering comes in 
two waves: first in late spring or early summer, then in 


late summer and early fall. 
Add to Collection w 


Read More 
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Clematis 'Anna Louise’ (Early Large- Clematis ‘Aotearoa’ (Late Large- 


Flowered Clematis) Flowered Clematis) 

Ideal for small spaces, award-winning Clematis 'Anna Clematis 'Aotearoa’' is a very dependable bloomer which 
Louise’ produces masses of dramatic, blue-purple open produces an abundance of richly colored, open 

stars, up to 6-8 in. across (15-20 cm), adorned with star flowers, 3-5 in. across (8-12 cm), from mid to late 
cerise central bars and cream stamens with cerise summer. The attractive blooms are blessed with 6, rich 
anthers. Flowering comes in two waves: first in late violet-purple sepals, slightly overlapping, wavy-edged, 
spring to early summer, then in late summer and early and elegantly recurved at their tips. 

fall. 


Read More Add to Collection ~ 





Read More Add to Collection w 





Clematis 'Apple Blossom' Clematis ‘Arabella’ (Integrifolia Group) 
One of the most popular evergreen clematis, award- The most popular of all the non-vining clematis, award- 
winning Clematis 'Apple Blossom' is a very large climber winning Clematis 'Arabella' is a semi-herbaceous 

with masses of delightful, almond-scented flowers, 2 in. compact perennial with small, open-faced, deep blue- 
across (5 cm), and a splendid foliage. Opening from mauve flowers, 3.5 in. across (9 cm). The buttercup 
nearly red buds, the single flowers gradually fade from blossoms bear 6 strongly ribbed sepals, gradually 

pale pink to white as they mature. curling along the edges and a prominent central tuft of 


stamens with yellow anthers. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 
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Clematis 'Asagasumi' (Early Large- Clematis 'Asao' (Early Large-Flowered 
Flowered Clematis) Clematis) 

Elegant, Clematis 'Asagasumi' is a moderately vigorous One of the earliest large-flowered clematis to bloom, 
large-flowered clematis variety with luminous, pearly award-winning Clematis 'Asao' produces masses of 
white flowers, 5-6 in. across (12-15 cm), adorned with a bold, bright pink flowers, up to 6-8 in. across (15-20 cm), 
pale pink bar at the center of their sepals and adorned with white central bars and yellow stamens. 
prominent yellow anthers. The flowers are followed by Flowering comes in two waves: first in late spring to 
large, showy silver seedheads, which add further early summer, then in late summer and early fall. 





interest to the plant. 
P Read More Add to Collection w 
Read More Add to Collection ~ 





Clematis 'Barbara Harrington’ (Late Clematis 'Bees' Jubilee’ (Early Large- 


Large-Flowered Clematis) Flowered Clematis) 

Never failing to impress, Clematis 'Barbara Harrington’ A compact and very showy large-flowered variety, 

is a vigorous large-flowered clematis variety which gets Clematis 'Bees' Jubilee' produces masses of plump, 
covered with a profusion of large, 5 in. (12 cm), glowing creamy pink flowers, up to 6-8 in. across (15-20 cm), 
purple-red flowers, with elegantly recurving sepals, and with a cerise central bar and prominent, creamy yellow 
contrasting golden stamens. Flowering occurs from stamens. Flowering comes in two waves: first in late 
early-mid summer to early fall. spring and early summer, then in late summer and 





early fall. 
Read More Add to Collection w 
Read More Add to Collection ~ 
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Clematis 'Belle of Woking’ (Early Large- Clematis 'Blue Angel’ (Late Large- 
Flowered Clematis) Flowered Clematis) 
Clematis 'Belle of Woking' is a deciduous vine which Spectacular in bloom, Clematis 'Blue Angel’ or 'Btekitny 
produces a profusion of large, star-shaped, fully double, Aniot' produces a profusion of angelic, lavender-blue 
silvery-mauve flowers, up to 6 in. (15 cm). The ravishing flowers, 4-6 in. across (10-15 cm), adorned with lighter 
blossoms carry many layers of broad and pointed central bars and creamy-yellow stamens. Opening from 
tepals that gradually fade to a luminescent silvery blue. slender buds, the charming, silky blooms are delicately 
A gardener's favorite since its introduction in 1875, ruffled on the edges, adding elegance and grace to the 
Clematis 'Belle of Woking' always attracts compliments. display. 





Read More Add to Collection ~ Read More Add to Collection w 
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Clematis 'Blue Dancer' (Atragene Group) = Clematis 'Bourbon' (Early Large- 
Flowered Clematis) 





One of the first clematis to bloom in the spring, 


Clematis 'Blue Dancer' is a deciduous climber with A compact, early, large-flowered clematis to bloom, 
masses of small, bell-shaped, sapphire blue flowers, Clematis 'Bourbon' produces masses of large, bright 
adorned with creamy-white centers. The sepals are raspberry red flowers, up to 5-6 in. across (12-15 cm), 
extraordinarily long, 2 in. in length (5 cm), making the adorned with paler pink bars and yellow stamens. 
blooms nod gracefully in the wind. Flowering occurs from late spring or early summer to 


; fall. Branches are clad with attractive dark green leaves. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 
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Clematis 'Carnaby' (Early Large- Clematis 'Cezanne' (Early Large- 
Flowered Clematis) Flowered Clematis) 

Clematis 'Carnaby' is a compact, deciduous climber Pleasantly fragrant, Clematis 'Cezanne' is a compact, 
which produces a profusion of striking, raspberry-pink deciduous, climbing perennial, which gets covered with 
flowers, 6-8 in. across (15-20 cm), adorned with 6 to 8 a profusion of large, star-shaped, sky-blue flowers, up 
slightly recurved tepals, each carrying an intense pink to 5-6 in. (12-15 cm), with broad and overlapping petals 
central stripe. Their crimped margins may fade to pale surrounding a small boss of creamy-white stamens. 


pink or white, adding to the charm of this clematis. 


Read More Add to Collection ~ 


Read More Add to Collection ~ 
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Clematis 'Cherokee' (Early Large- Clematis 'Comtesse de Bouchaud' (Late 
Flowered Clematis) Large-Flowered Clematis) 
Extremely free-flowering, Clematis 'Cherokee' is a Among the most popular and easy to grow, Clematis 
compact, deciduous climber which gets covered with a ‘Comtesse de Bouchaud! is a lovely deciduous vine 
profusion of star-shaped, bright pink flowers, up to 3-4 which produces masses of large, shell pink flowers with 
in. (7-10 cm), with a deeper pink central stripe. The a touch of lavender, contrasting with the creamy-yellow 
elegantly ruffled sepals surround a contrasting tuft of stamens 


chocolate stamens. 


Read More Add to Collection w 
Read More Add to Collection v 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 193/341 


7/16/2018 


Clematis 'Crystal Fountain' 
Flowered Clematis) 


Free-flowering, Clematis 'Crystal Fountain’ produces 
masses of stunning violet-blue, semi-double flowers, 4-5 
in. across (10-12 cm), adorned with a fountain-like 
center packed with silvery-mauve petaloid stamens. 
Flowering comes in two waves: first in late spring to 
early summer, then in late summer to early fall. When 
the outer sepals fall away, the flowers still add interest 
with their tuft of silvery-mauve petaloids left. 





Read More 


Add to Collection ~ 
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Clematis 'Diana's Delight’ (Large- 
Flowered Clematis) 


Perfect for the patio, Clematis 'Diana's Delight’ is a 
compact, deciduous climber which produces masses of 
large, rich lavender-blue flowers, 6-7 in. (15-18 cm), 
adorned with a crown of creamy yellow stamens. 
Blooming in late spring to early summer and again in 
late summer to early fall, you can count on two flower 


shows a year. 
Add to Collection w 


Read More 
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Flowered Clematis) 


Incredibly glamorous, Clematis 'Diamantina' is a 
deciduous climber which produces a profusion of 
stunning purple-blue, double flowers, 6 in. across (15 
cm), adorned with rosy-pink highlights. The blooms 
gracefully unfurl from a tight central ball to create an 
elegant, multi-layered pom-pom. 


Read More 


Add to Collection ~ 
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Clematis 'Doctor Ruppel' (Early Large- 
Flowered Clematis) 


A durable and long-live large-flowered variety, Clematis 
‘Doctor Ruppel' produces masses of particularly 
beautiful, delicately ruffled, pale pink flowers, up to 5-8 
in. across (13-20 cm), with a wide, deep reddish-pink 
central bar and prominent, light chocolate anthers. 
Delicately ruffled, the petals take on lavender highlights 


as the flowers mature. 
Add to Collection ~ 


Read More 
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Clematis 'Duchess of Edinburgh’ (Early 
Large-Flowered Clematis) 


Adding a touch of elegance to the garden, Clematis 
‘Duchess of Edinburgh’ is a deciduous climber with 
luminous, fully double, pure white flowers, 4-6 in. 
across (10-15 cm), composed of several layers of narrow 
white tepals which tend to recurve at their tips. The 
gorgeous rosettes are occasionally tinged with green. 


Add to Collection ~ 


Read More 





Clematis 'Emilia Plater’ (Viticella Group) 


Robust and durable, Clematis 'Emilia Plater’ is a 
vigorous deciduous vine with masses of pale lavender- 
blue, semi-nodding flowers, 4 in. across (10 cm), 
adorned with a darker central bar on each of their 
sepals. Broad and rounded, the sepals are attractively 
wavy along their edges and catch the light in the sun. 


Add to Collection ~ 


Read More 
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Clematis 'Elizabeth' (Montana Group) 


Sweetly scented, Clematis 'Elizabeth' is a very large 
deciduous climber with charming, single, pale pink 
flowers adorned with a satin sheen, 2-3 in. across (5-7 
cm), from late spring to early summer. The blossoms 
are so profuse that they generally cover the foliage of 
ternate, mid-green leaves, emerging bronze. 


Add to Collection ~ 


Read More 
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Clematis 'Empress' (Early Large- 
Flowered Clematis) 


A lovely double clematis, 'Empress' produces 
particularly attractive blooms, 5 in. wide (12 cm), 
resembling dahlias. The flamboyant flowers count up to 
8 broad, slightly recurved, pink outer sepals, adorned 
with a darker pink center stripe. They surround a 
pompom of small inner ones and spiky dark red 


stamens. 
Add to Collection ~ 





Read More 
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Clematis 'Ernest Markham! (Late Large- 
Flowered Clematis) 


A memorable sight when in blooms, Clematis 'Ernest 
Markham' is a deciduous vine which gets covered with a 
profusion of large, vivid magenta flowers with blunt- 
tipped velvety petals and chocolate anthers 


Read More 


Add to Collection ~ 


Clematis 'Fireworks' (Early Large- 
Flowered Clematis) 


Clematis 'Fireworks' is a deciduous vine which produces 
a profusion of large, star-shaped, bright purple flowers, 
up to 8 in. (20 cm), adorned with a broad, reddish pink 
central bar. White filaments with purple tips and 
anthers coordinate perfectly with the petals. 


Add to Collection ~ 


Read More 
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Bred in 1885, Clematis ‘Etoile Violette’ is one of the long- 
established favorites. This outstanding deciduous vine 
produces masses of small, nodding, dark violet-purple 
flowers with a creamy boss of stamens 


Add to Collection ~ 


Read More 
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Clematis 'Fleuri' (Early Large-Flowered 
Clematis) 


Compact and prolific, Clematis 'Fleuri' features large, 
rich violet-purple flowers, up to 5 in. (12 cm), adorned 
with elegant magenta central stripes and ruffled edges. 
Blooming from late spring through most of the 
summer, this eye-catching clematis is a great choice for 
containers, small patios, or left to meander through 


shrubs. Ideal for small gardens! 
Add to Collection ~ 


Read More 
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Clematis 'Fond Memories' (Late Large- Clematis 'Frances Rivis' (Atragene 
Flowered Clematis) Group) 

Very free-flowering, Clematis 'Fond Memories' produces One of the first clematis to bloom in the spring, 

an abundance of fabulously elegant flowers with pale Clematis 'Francis Rivis' is a deciduous climber with 
creamy-white sepals delicately edged with a pencil line masses of small, nodding, bell-shaped, purple-blue 

of deep rosy-lavender. Adorned with deep red-purple flowers adorned with prominent cream staminodes and 
anthers, the huge flowers, up to 7 in. across (18 cm), stamens. Slightly twisted, the 4 tapering sepals, 2 in. 

have a charming satin sheen. The undersides of the long (5 cm), unfurl to gradually rise from bell to flat, 
unfurling sepals are a very deep rosy-lavender, revealing the white inner skirt. 


providing additional complimentary details. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 
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Clematis 'Frankie' (Atragene Group) Clematis 'Freda' (Montana Group) 
One of the first clematis to bloom in the spring, One of the brightest pink Clematis montanas, award- 
Clematis 'Frankie' is a deciduous climber with masses of winning Clematis 'Freda' is a lovely, small-growing, 
small, nodding, mid-blue flowers, adorned with white deciduous climber with abundant, cheerful, single, 
petaloid stamens. When the 4 long and broad sepals, 2 cherry-pink flowers, 2 in. across (5 cm), from late spring 
in. (5 cm), unfurl and rise from bell to flat, they reveal a to early summer. Surrounding a boss of creamy 
full white inner skirt with delicate blue edges. stamens, the 4 broad petals open deep cherry-pink and 

- then fade slightly in their center, creating a ravishing 
Read More Add to Collection ~ bicaloiatreck 


Read More Add to Collection ~ 
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Clematis 'Fujimusume' (Early Large- 
Flowered Clematis) 


Pleasantly fragrant, Clematis 'Fujimusume' is a compact 
early large-flowered hybrid, which gets covered with a 
profusion of impressively large, periwinkle blue, star- 
shaped flowers, up to 8 in. (20 cm), with broad and 
overlapping petals surrounding a small boss of creamy 


yellow stamens. 
Add to Collection w 


Read More 


Find plants that grow in my region - Northern California - North America 








Clematis 'General Sikorski’ (Early Large- 
Flowered Clematis) 


Clematis 'General Sikorski’ is a deciduous climber with 
large, mid-mauve blue flowers, 6-8 in. across (15-20 cm), 
with a tinge of red on the center of each sepal and 
prominent creamy-yellow stamens. The flowers are 
followed by showy, fluffy silver seedheads, which add 


further interest to the plant. 
Add to Collection w 


Read More 





Clematis 'Gipsy Queen' (Late Large- 
Flowered Clematis) 


Introduced in 1877, Clematis 'Gipsy Queen' is a vigorous 
deciduous climber which gets covered with a profusion 
of large, 5-6 in. (12-14 cm), remarkably velvety, violet- 
purple flowers with dark red stamens. On first opening, 
the blossoms can be an intense dark red, before rapidly 


changing to deep violet. 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Clematis 'Giselle' (Large-Flowered 
Clematis) 


Incredibly beautiful, Clematis 'Giselle' is a compact, 
deciduous climber which produces masses of large, 
star-shaped, rosy-pink flowers, up to 5 in. wide (12 cm), 
with dark contrasting stamens. Blooming from late 
spring until fall, this large-flowered clematis is perfect 
for containers, small trellises or obelisks. 


Add to Collection ~ 


Read More 
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Clematis 'Guernsey Cream' (Early Large- 
Flowered Clematis) 


A magnificent large-flowered variety, Clematis 
‘Guernsey Cream’ produces such an abundance of 
luminous flowers, 5-6 in. across (12-15 cm), that they 
cover the foliage entirely. Opening pale yellow, the 
rounded, overlapping petals are adorned with pale 
chartreuse central bars. As the blooms mature, they 
fade to creamy white and contrast pleasantly with the 


prominent yellow anthers. 
Add to Collection w 





Read More 





Clematis 'Henryi' (Early Large-Flowered 
Clematis) 


Regarded as one of the biggest white clematis, Clematis 
'Henryi' is a large, vigorous deciduous climber with 
huge, luminous, pure white flowers, 6-8 in. across (15- 
20 cm), adorned with chocolate brown anthers. 
Flowering comes in two waves: first in late spring to 
early summer, then from midsummer to early fall. 


Add to Collection ~ 


Read More 
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Clematis 'Hagley Hybrid’ (Late Large- 
Flowered Clematis) 


Vigorous and versatile, Clematis 'Hagley Hybrid' is a 
compact, large-flowered variety which produces masses 
of large, up to 6 in. wide (15 cm), shell pink flowers with 
a touch of lavender, contrasting with the deep-red 
anthers. Blooming from early summer to early fall, 
'Hagley Hybrid' is a reliable clematis cultivar that is ideal 


to brighten up a shady corner 
Add to Collection w 





Read More 





Clematis 'Honora' (Late Large-Flowered 
Clematis) 


A fascinating climber, Clematis 'Honora’' is a large- 
flowered variety which produces a profusion of large, 
up to 6 in. wide (15 cm), velvety, plum-magenta flowers 
with a prominent burgundy bar through the center of 
each sepal. Opening from elegantly pointed, slender 
buds, the dark and dramatic blooms are burgundy at 


first. 
Add to Collection ~ 


Read More 
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Clematis 'Huldine' (Late Large-Flowered 
Clematis) 


A truly remarkable clematis, Clematis 'Huldine' is a very 
large deciduous climber with luminous, translucent, 
pearly-white flowers, 4 in. across (10 cm), adorned with 
six gracefully arching sepals which show off their 
ornamental pinkish-mauve central bars along their 
undersides. Blooming from mid summer to early fall, 
this vigorous and extremely floriferous clematis is an 
excellent choice for trellises and can be trained to climb 
a wall, fence or arbor. Combines beautifully with other 
climbers such as climbing roses. Great as a flowering 


groundcover too! 
Add to Collection w 





Read More 





Clematis 'Jackmanii Superba’ (Late 
Large-Flowered Clematis) 


Among the most popular and easy to grow, Clematis 
‘Jackmanii Superba’ is a lovely deciduous vine which 
gets covered with a profusion of dark velvety mauve 
flowers, adorned with a deeper reddish flush along the 
midrib, and harmoniously contrasting with the 


greenish-cream anthers. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Clematis 'Hyde Hall’ (Early Large- 
Flowered Clematis) 


Free-flowering, Clematis 'Hyde Hall’ is a compact 
deciduous climber with luminous, creamy-white 
flowers, 5-7 in. across (12-18 cm), adorned with a pale 
green bar and a central tuft of pinkish brown anthers. 
The sepal edges are delicately ruffled, enlivening the 


blossoms. 
Add to Collection ~ 


Read More 
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Clematis 'Jackmanii' (Late Large- 
Flowered Clematis) 


Among the most popular and easy to grow, Clematis 
‘Jackmanii' is a lovely deciduous vine which gets covered 
with a profusion of velvety dark purple flowers, fading 
to violet over time and harmoniously contrasting with 


the greenish-cream anthers 
Add to Collection w 





Read More 
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Clematis ‘Jan Lindmark' (Atragene 
Group) 


The earliest Clematis macropetala hybrid to bloom, 
Clematis ‘Jan Lindmark' is a deciduous climber with 
double, purple-mauve, nodding flowers adorned with 
slender sepals. Slightly twisted, the sepals open wide to 


reveal a contrasting white heart. 
Add to Collection w 


Read More 








Clematis ‘Josephine’ (Early Large- 
Flowered Clematis) 


Regarded as one of the best pink double clematis, 
‘josephine’ is a vigorous large-flowered clematis with 
particularly attractive blooms, 5 in. wide (12 cm). 
Resembling dahlias, the flamboyant flowers count up to 
8 broad creamy-green and pinkish-mauve outer sepals, 
adorned with a dark pink center stripe. They surround a 
rosette of small inner ones of similar coloring. 


Add to Collection ~ 





Read More 
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Clematis ‘John Paul Il’ (Early Large- 
Flowered Clematis) 


A magnificent large-flowered variety, Clematis ‘John 
Paul II' produces an abundance of creamy-white 
flowers, 5-6 in. across (12-15 cm), with a pale pink stripe 
down the center of each tepal and a large bouquet of 
spidery red stamens. Flowering comes in two waves: 
first in late spring to midsummer, then in early fall. 


Add to Collection ~ 


Read More 
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Clematis ‘Justa’ (Viticella Group) 


Perfect for containers, Clematis ‘Justa’ is a compact 
deciduous vine with masses of pale blue-mauve 
flowers, 3 in. across (8 cm), adorned with a light purple 
bar on each of their sepals. The elliptic sepals are 
attractively wavy along their edges and catch the light in 


the sun. 
Add to Collection ~ 


Read More 
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Clematis 'Kathleen Dunford' (Early 
Large-Flowered Clematis) 





Clematis 'Kathleen Dunford’ is a deciduous climber 
which produces a profusion of unique, rich rosy-purple, 
semi-double flowers, 6-8 in. across (15-20 cm), adorned 
with golden filaments and dark red anthers. As the 
flowers mature, the tepals become mottled and 


mauvish-blue at the margins. 
Add to Collection w 


Read More 
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Clematis ‘Liberation’ (Early Large- 
Flowered Clematis) 


Noted for its huge blossoms, Clematis ‘Liberation’ is a 
strong-growing, deciduous climber with striking, cerise 
pink flowers, 9 in. across (22 cm), adorned with an even 
darker cerise bar at the center of their sepals. The 6 to 8 
sepals are broad, slightly overlapping, with gently 
recurved edges. They contrast with the crown of golden 


yellow anthers. 
Add to Collection w 


Read More 
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Clematis 'Lady Betty Balfour' (Late 
Large-Flowered Clematis) 


A strong-growing clematis variety, Clematis 'Lady Betty 
Balfour’ is a lovely, deciduous climber with velvety, rich 
violet-blue flowers, 6-8 in. across (15-20 cm), with 
contrasting creamy white stamens. Blooming from late 
summer to fall, this old time favorite is ideal for arbors, 
trellises, pergolas and other garden structures. 
Excellent when grown with shrubs and roses. 


Add to Collection ~ 


Read More 
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Clematis 'Louise Rowe' (Early Large- 
Flowered Clematis) 


Adding a touch of elegance to the garden, Clematis 
‘Louise Rowe' is a deciduous climber with an interesting 
mix of double, semi-double and single flowers borne 
simultaneously. Their gently ruffled, pale lavender 
sepals, 4-6 in. across (10-15 cm), surround a flourish of 


golden stamens. 
Add to Collection w 





Read More 


202/341 


7/16/2018 






Clematis ‘Luther Burbank' (Late Large- 
Flowered Clematis) 


Noted for the sheer copiousness of its blooms, Clematis 
‘Luther Burbank’ is a strong deciduous climber which 
produces an abundance of large, violet-purple, open 
star flowers, 6-8 in. across (15-20 cm), from mid 
summer to fall. The attractive blooms are blessed with 6 
rounded, wavy-edged sepals that nearly overlap at their 
base but draw apart and crimp downward as they 


expand. 
Add to Collection w 





Read More 


Clematis 'Markham's Pink' (Atragene 
Group) 


A ravishing and early-flowering Clematis hybrid, 
'Markham's Pink' is a deciduous climber with double, 
cotton-candy pink flowers, 3-4 in. across (7-10 cm), 
adorned with 4 slender sepals surrounding a boss of 
paler staminodes and creamy-yellow stamens. The 
undersides of the sepals are darker than their interior, 
adding depth and beauty to the floral display. 


Add to Collection w 


Read More 
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Clematis 'Madame Julia Correvon' 
(Viticella Group) 


Consistently holding its intense, bright red color, award- 
winning Clematis 'Madame Julia Correvon' produces 
masses of distinctive, wine red, star-shaped flowers, up 
to 5 in. wide (12 cm), adorned with a creamy-yellow 
boss of stamens. Opening from elegant slender buds, 
each flower bears 4 to 6 tepals which open flat, but 
gradually recurve or gracefully twist, giving a wonderful 
sense of motion and life to the floral display. 


Add to Collection ~ 





Read More 


Clematis 'Miss Bateman’ (Early Large- 
Flowered Clematis) 


Adding luminous elegance to the garden, Clematis 'Miss 
Bateman’ is a compact, deciduous climber with large, 
satin-white flowers, 6 in. across (15 cm), initially striped 
green, and adorned with a flourish of burgundy-red 
anthers. Flowering comes in two waves: first in late 
spring to early summer, then from late summer to early 


fall. 
Add to Collection ~ 


Read More 
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Clematis ‘Multi Blue' (Early Large- 
Flowered Clematis) 


Incredibly glamorous, Clematis 'Multi Blue’ is a 
deciduous climber which produces a profusion of 
stunning deep blue, double flowers, 4-5 in. across (10- 
15 cm). As the exquisite blooms mature, their silvery- 
blue central tepals gradually expand, creating a 
delightful multi-layered flower. 


Read More 


Add to Collection ~ 





Clematis 'Niobe' (Early Large-Flowered 
Clematis) 


An instant sensation since its introduction in 1975, 
Clematis 'Niobe' features large, velvety, deep ruby-red 
flowers, 6 in. across (15 cm), with contrasting butter- 
yellow anthers. The 6-8 sepals are broad at the base 
and taper towards the tips. They hold their color well all 


season. 
Add to Collection w 





Read More 
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Clematis 'Nelly Moser' (Early Large- 
Flowered Clematis) 


One of the most popular Clematis ever, 'Nelly Moser’ is 
a deciduous vine which gets covered with a profusion of 
impressively large star-shaped flowers with 8 pink-lilac 
sepals, each with a carmine stripe that fades in strong 


sun, and reddish-purple anthers 
Add to Collection ~ 


Read More 
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Clematis ‘Parisienne’ (Early Large- 
Flowered Clematis) 


Ideal for small spaces, Clematis ‘Parisienne’ is a 
compact, deciduous, climbing perennial, which gets 
covered with a profusion of large, star-shaped, soft 
violet-blue flowers, up to 5-6 in. (12-15 cm), adorned 
with bright red anthers. Flowering from late spring to 
midsummer and from late summer to fall, this large- 
flowered clematis is ideal for small gardens, containers 
and looks terrific when combined with small shrubs. 


Add to Collection ~ 


Read More 
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Clematis 'Perle d'Azur' (Late Large- 
Flowered Clematis) 


Vigorous and extremely floriferous! Clematis 'Perle 
d'Azur' is one of the best blue clematis with its large, sky 
blue flowers, about 4" wide (10 cm), flushed purple with 
a touch of pink near the base of each petal and light 


green stamens. 
Add to Collection w 


Read More 
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Clematis 'Pink Champagne’ (Early Large- 
Flowered Clematis) 


Clematis 'Pink Champagne' produces masses of deep 
rose pink flowers, 6-8 in. across (15-20 cm), with short- 
pointed, overlapping sepals. Adorned with an elegant 
upward ripple along their edges, the sepals display a 
luminous grayish-lavender central bar and surround a 
contrasting tuft of upstanding yellow anthers. 


Add to Collection ~ 





Read More 
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Clematis 'Piilu' (Early Large-Flowered 
Clematis) 


Regarded by many as one of the best clematis for 
containers ever, 'Piilu' is a vigorous large-flowered 
clematis of great interest. The first flush of flowers in 
late spring are usually double or semi-double with the 
second in late summer being single. The flowers, 3-4 in. 
across (7-10 cm), are pale mauve-pink, each sepal with a 
broad rose bar paling towards their ruffled edges. 


Add to Collection ~ 


Read More 


Clematis 'Pink Fantasy (Late Large- 
Flowered Clematis) 


Very free-flowering, Clematis 'Pink Fantasy’ produces an 
abundance of elegant single flowers, up to 5 in. across 
(12 cm), composed of 6 to 8 pointed, shell-pink tepals 
with a deeper central bar. They surround a tuft of even 
deeper reddish-pink filaments and dusky red anthers. 
As the blossoms age, they fade to the palest pink. 


Add to Collection ~ 





Read More 
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Clematis ‘Polish Spirit’ (Late Large- 
Flowered Clematis) 


A truly remarkable clematis, Clematis 'Polish Spirit’ is a 
free flowering large-flowered clematis with saucer- 
shaped, velvety, rich violet-purple flowers, 3 in. across (9 
cm), adorned with lighter central bars, and greenish- 
white and purplish stamens. Blooming from 
midsummer to early fall, this vigorous and extremely 
floriferous clematis enjoys a healthy, robust 
presentation and a good resistance to clematis wilt. 


Add to Collection w 





Read More 
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Clematis 'Purpurea Plena Elegans' 
(Viticella Group) 





Vigorous and durable, award-winning Clematis 
‘Purpurea Plena Elegans' is a deciduous climber 

with masses of distinctive, very double, dusty rose 
flowers, up to 2 in. wide (5 cm). Slow to open, the 
sumptuous small blooms last about 2 weeks before 
their outer sepals fall away. Their inner pompon lasts 


another week at least. 
Add to Collection ~ 





Read More 





Clematis 'Ramona'’ (Late Large-Flowered 
Clematis) 


Clematis 'Ramona' is a ravishing deciduous climber 
which produces an abundance of large, single, pale 
lavender-blue flowers, 5-7 in. across (12-18 cm) from 
early to late summer. The star-shaped blooms are 
blessed with 6 to 8 slightly overlapping tepals and a 
central tuft of contrasting red anthers. 


Add to Collection w 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Clematis 'Rebecca’' (Early Large-Flowered 
Clematis) 


Regarded by many as one of the best red clematis ever 
produced, Clematis 'Rebecca' produces an abundance 
of large, velvety, deep vibrant red flowers, up to 5-7 in. 
across (12-18 cm), adorned with a wispy boss of 
creamy-yellow stamens at their center. The stamens are 
unique in having red connectives, a delicate touch from 


the breeder, Raymond Evison. 
Add to Collection ~ 


Read More 


206/341 


7/16/2018 





Flowered Clematis) 


Clematis 'Rhapsody' (Early Large- 


Find plants that grow in my region - Northern California - North America 


Clematis 'Rhapsody' is a compact deciduous climber 
with large, sapphire blue flowers, 4-5 in. across (10-12 
cm), whose color intensity increases as they age. Each 
bloom bears 6 broad, pointed sepals, sometimes 
slightly paler along their midribs, which contrast nicely 


with the creamy-yellow stamens. 


Read More 





Add to Collection ~ 


Clematis 'Rouge Cardinal’ (Late Large- 
Flowered Clematis) 


Never failing to impress, Clematis 'Rouge Cardinal’ is a 
vigorous large-flowered clematis variety which gets 
covered with a profusion of large, 4-6 in. (10-15 cm), 
glowing velvety crimson flowers, with elegantly 
recurving sepals, and contrasting creamy stamens. 
Flowering occurs from early-mid summer to early fall. 


Read More 


Add to Collection w 
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Clematis 'Rosemoor' (Early Large- 
Flowered Clematis) 


Repeat-flowering over a long season, Clematis 
'Rosemoor' is a compact deciduous climber with large, 
purplish red flowers, 6 in. across (15 cm), with 
contrasting yellow stamens. The color does not fade 
and keeps its splendid depth over time. 


Read More Add to Collection ~ 
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Clematis 'RUUtel’ (Early Large-Flowered 
Clematis) 





Clematis 'Ruutel' features an abundance of large, 
velvety, deep red flowers, up to 7 in. across (18 cm), and 
similarly colored stamens in their center. Even after the 
pollen is shed and the dark reddish-brown anthers lose 
their color, the connectives are still red, maintaining an 
impressive depth of color through a long period of 
fading down. 


Read More Add to Collection w 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 207/341 


7/16/2018 








Clematis 'Snow Queen! (Early Large- 
Flowered Clematis) 


Clematis 'Snow Queen’ is a compact, deciduous climber 
with huge, luminous, pure white flowers, 6-8 in. across 
(15-20 cm), adorned with burgundy-red anthers. The 
slightly cupped, overlapping tepals may have a slight 
blue or pink tinge, but fade to white as they mature. 


Add to Collection ~ 


Read More 
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Clematis 'Sugar Candy' (Early Large- 
Flowered Clematis) 


Clematis 'Sugar Candy' is a deciduous climber with 
large, pretty, mauve pink flowers, 6-7 in. across (15-18 
cm), adorned with a deeper pink bar at the center of 
their sepals. The 6 to 8 sepals are broad, slightly 
overlapping and pointed. They contrast with the crown 
of bright golden yellow anthers for a nice effect. 


Add to Collection ~ 


Read More 





Clematis 'Sweet Summer Love' 


Free-flowering and fragrant, Clematis 'Sweet Summer 
Love' is a deciduous climber which produces a 
profusion of star-shaped flowers, up to 2 in. (5 cm), 
which open in bright cranberry red, then mature 
through purple-red, then purplish violet to violet then 
becoming paler as they fade. Intensely scented. 


Add to Collection ~ 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Clematis 'The Countess of Wessex' 
(Large-Flowered Clematis) 


Perfect for the patio, Clematis 'The Countess of Wessex' 
is a compact, deciduous climber which produces 
masses of large, gleaming white flowers, 5-6 in. (12-15 
cm), adorned with a pale pink stripe and a crown of 
deep red stamens. The ruffled edges on the petals add 


a romantically feminine finish. 
Add to Collection w 


Read More 
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Clematis 'The President’ (Early Large- 
Flowered Clematis) 

One of the most popular Clematis, 'The President’ is a 
deciduous vine which gets covered with a profusion of 


impressively large star-shaped flowers, up to 7 in. (18 
cm), in shades of rich violet-blue, with 8 overlapping 


sepals that are silver beneath. 
Add to Collection w 


Read More 


Clematis 'Victoria' (Late Large-Flowered 
Clematis) 


A sterling performer, Clematis 'Victoria' is a strong- 
growing large-flowered hybrid, which produces a 
profusion of rosy lavender flowers, 6 in. across (15 cm), 
adorned with rose-pink centers and surrounding a 
central boss of white filaments, and pale purplish- 


brown anthers. 
Add to Collection ~ 


Read More 
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Clematis 'Venosa Violacea’' (Viticella 
Group) 

Bred in 1883, award-winning Clematis 'Venosa Violacea' 
is one of the long-established favorites. This particularly 
elegant deciduous vine produces a profusion of deep 
velvety purple flowers, 4 in. across (10 cm), with a 
prominent white stripe and purple stamens. Each 
flower bears 5-6 sepals, which unfurl in a boat shape, 
before flattening and developing their unique 


coloration. 
Add to Collection ~ 


Read More 





<S- PO ‘ UB ad 
Clematis 'Viola' (Late Large-Flowered 
Clematis) 


Hardy and fast growing, Clematis 'Viola' is a lovely, 
deciduous vine which is richly covered with voluptuous, 
4-6 in. (10-15 cm), royal purple velvety flowers, 
contrasting with the golden yellow anthers and 


greenish-white filaments. 
Add to Collection w 





Read More 
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Clematis 'Violet Elizabeth’ (Early Large- 


Flowered Clematis) Flowered Clematis) 

Clematis 'Violet Elizabeth’ is a deciduous climber which One of the most popular Clematis, 'Warszawska Nike’ or 
produces a profusion of large, soft pink, double flowers, 'Warsaw Nike' is a deciduous vine which gets covered 

7 in. across (17 cm), adorned with golden stamens. with a profusion of large, velvety, royal purple flowers, 
Flowering comes in two waves: first in late spring to up to 7 in. (18 cm), with contrasting golden stamens. 
early summer, then in late summer to early fall. Single Dark and dramatic, this late, large-flowered clematis 
flowers are produced later in the season. enjoys a moderate growth rate and is perfect for 


growing over fences, walls, trellises. 
Read More Add to Collection w 
Read More Add to Collection ~ 





Clematis 'Wisley' (Viticella Group) Clematis - Atragene Group 

Vigorous and free-flowering, Clematis 'Wisley' is a The Atragene group of clematis includes early and 
deciduous climber with masses of large, slightly small-flowering clematis, which are extremely hardy, 
nodding, violet blue flowers, up to 5 in. wide (13 cm), undemanding and among the easiest to grow. 


adorned with a reddish flush along the center of each 
sepal and yellow anthers. Each flower bears 4 to 6 
sepals with elegant, crinkled edges. 


Read More Add to Collection w 


Read More 
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Clematis - Early Large-Flowered Group 


Their flowers are incredibly large, 6-10 in. across (15-25 
cm). Star-shaped, they may be single, semi-double or 
double and are available in a wide range of colors. 
They usually bloom in two waves. They bloom in late 
spring or early summer on the previous year's growth. 
They often repeat blooming in late summer and early 
fall on new wood. 


Read More 
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Clematis - Late Large-Flowered Group 


Their flowers are impressively large, 5-8 in. across (13- 
20 cm). Star-shaped, they may be single, semi-double or 
double and are available in a wide range of colors. 

They usually bloom in two waves. They 

bloom between early and mid summer on new wood. 
They often repeat flowering in late summer and early 
fall. 


Read More 
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Clematis - Herbaceous Group 


The Herbaceous Clematis group contains wonderful 
herbaceous perennials for the border, which clamber 
over other plants. They die to the ground at the end of 
each year, and have no twining petioles to help them 
climb. 


Read More 





Clematis - Montana Group 


Healthy, sturdy, easy to please, the Montana group of 
clematis includes the most vigorous deciduous climbers 
within the clematis family. Their flowers are not as large 
or flashy as those of the large-flowered Clematis 
varieties, but they are full of charm, fragrant and so 
abundant! 


Read More 
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Clematis - Viticella Group 


The Viticella group of clematis originates from Southern 
Europe (Italian Clematis) and includes deciduous 
climbing shrubs regarded as being durable, easy-care, 
vigorous and free-flowering. 


Read More 


Clematis alpina 'Pamela Jackman' 
(Atragene Group) 


One of the first clematis to bloom in the spring, 
Clematis alpina 'Pamela Jackman’ is a deciduous climber 
with masses of nodding, deep blue flowers, 3 in. across 
(7 cm), adorned with white stamens. Dangling in the 
wind, the flowers open from narrow, pointed buds. As 
their sepals unfurl, they gradually rise from bell to flat 
or gracefully reflexed, revealing the white inner skirt. 


Add to Collection ~ 


Read More 





Clematis integrifolia ‘Juuli’ (Integrifolia 
Group) 

Compact and extremely attractive, Clematis integrifolia 
‘Juuli’ is a deciduous clematis which gets covered with a 


profusion of large, semi-nodding, star-shaped flowers, 
in shades of rosy-purple first then maturing to mauve- 


blue 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Clematis macropetala (Atragene Group) 


Robust and early-flowering, Clematis macropetala 
(Downy Clematis) is a deciduous climber with 
particularly graceful, nodding, lantern-shaped, pale 
purple-blue flowers, 2-3 in. across (5-7 cm), adorned 
with 4 lance-shaped petals and many blue or cream 
petal-like stamens. Blooming in mid to late spring, this 
small-flowered clematis usually enjoys a second flush of 


blooms in midsummer. 
Add to Collection ~ 


Read More 
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Clematis montana 'Rubens' (Montana 
Group) 


Delightfully scented, Clematis montana 'Rubens' is a 
very large deciduous climber with charming, single, 
pastel pink flowers, 2 in. across (5 cm), from late spring 
to early summer. The blossoms are so profuse that they 
generally cover the foliage, which emerges burgundy 


and matures to bronze-green. 
Add to Collection ~ 


Read More 


Clematis montana var. rubens 'Mayleen' 
(Montana Group) 


Deliciously scented, Clematis montana var. rubens 
'Mayleen' is a very large deciduous climber with single, 
satin-pink ruffled flowers, 3 in. across (8 cm), from late 
spring to early summer. The blossoms are so profuse 
that they generally cover the foliage of ternate, mid- 


green leaves, emerging bronze. 
Add to Collection v 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Clematis montana var. grandiflora 
(Montana Group) 


Glistening and shining like stars in the sunlight, award- 
winning Clematis montana var. grandiflora is a very 
large deciduous climber with single, pristine white 
flowers, 3 in. across (7 cm), adorned with bright yellow 
centers. Blooming from late spring to early summer, 
and occasionally later, the blooms are so profuse that 
they generally cover the trifoliate, dark green leaves. 


Add to Collection ~ 


Read More 
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Clematis montana var. rubens 'Pink 
Perfection’ (Montana Group) 


Sweetly scented, Clematis montana var. rubens 'Pink 
Perfection’ is a very large deciduous climber with 
charming, single pink flowers, 2 in. across (5 cm), from 
late spring to early summer. The blossoms are so 
profuse that they generally cover the large bronze- 


green leaves. 
Add to Collection ~ 





Read More 
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Clematis paniculata (Sweet Autumn Clematis x durandii (Integrifolia Group) 
Clematis) Regarded as one of the top favorite clematis by most 
Sweetly scented, Clematis paniculata (Sweet Autumn gardeners, award-winning Clematis x durandii is a long- 
Clematis) is a very large deciduous climber with masses flowering herbaceous clematis. Deciduous, this non- 
of starry creamy-white flowers, 1 in. across (2.5 cm), twining sub-shrub produces showy, star-shaped, 
from late summer to fall. The blossoms are so profuse upfacing flowers, up to 4 in. (10 cm), adorned with 4-6 
that they generally cover the leathery dark green leaves. indigo-blue sepals and creamy anthers. 
Their delightful fi ; ixt f aa ; 

eir Z Ig be naeranre a mixture Of Sugar, noney, Read iMore [Add to Collection + | 
and vanilla, fills the air as you pass by. 








Read More Add to Collection w 
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Cleome hassleriana 'Rose Queen’ Cleome hassleriana 'Sparkler Blush’ 
(Spider Flower) (Spider Flower) 
Adding vertical interest and delicate airiness to the Smaller than most Spider Flowers, award-winning 
perennial border, Cleome hassleriana 'Rose Queen' is a Cleome hassleriana 'Sparkler Blush’ is a fast-growing 
fast-growing annual plant with dramatic huge, loose annual plant with dramatic large, loose balls, 4 in. 
balls, 5-6 in. across (12-15 cm) of sweetly fragrant, rose- across (10 cm) of sweetly fragrant pink flowers with 
pink flowers with fascinating long stamens that fascinating long stamens that protrude out, giving them 
protrude out a spider-like look. 








Read More Add to Collection ~ Read More Add to Collection w 
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Cleome hassleriana ‘Violet Queen’ 
(Spider Flower) 


Adding vertical interest and delicate airiness to the 
perennial border, Cleome hassleriana 'Violet Queen’ is a 
fast-growing annual plant with dramatic huge, loose 
balls, 5-6 in. across (12-15 cm) of sweetly fragrant, rich 
violet flowers with fascinating long stamens that 
protrude out 


Read More 


Add to Collection w 





Clerodendrum trichotomum (Harlequin 
Glorybower) 


Prized for its lovely flowers and brightly colored fruit, 
Clerodendrum trichotomum (Harlequin Glorybower) is 
a deciduous large shrub or small tree of great 
ornamental interest. From midsummer to fall, large, 
loose clusters of wonderfully fragrant white flowers, 
subtended by balloon-like pink calyces, are produced in 
the upper leaf axils. Grabbing the attention, they attract 
hummingbirds, butterflies, honeybees, and other 
pollinators. The blossoms are followed by small metallic 
bright blue fruits adorned with contrasting star-shaped 


red calyces. 
Add to Collection w 


Read More 
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Cleome hassleriana (Spider Flower) 


Adding a delicate airiness to borders, Cleome 
hassleriana (Spider Flower) is a fast-growing annual 
plant with dramatic large, loose balls of sweetly fragrant 
flowers with fascinating long stamens that protrude out, 


giving them a spider-like look. 
Add to Collection v 


Read More 





Colchicum 'The Giant' (Autumn Crocus) 


One of the tallest and most free-flowering of the 
Colchicums, The Giant’ is a fall-blooming Colchicum 
which bears up to 10 funnel-shaped, extra-large, 
lavender-pink flowers with a delicate white throat. 


Add to Collection v 


Read More 
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Colchicum 'Waterlily' (Meadow Saffron) 


Perfect for adding a burst of color to the fall garden, 
Colchicum 'Waterlily' is one of the showiest of the 
Autumn Crocuses. This double-flowered variety bears 
big flowers, 3 in. long (8 cm), with silky lilac-pink flowers 
consisting of more than 20 petals. 


Read More 


Add to Collection ~ 
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Colchicum (Autumn Crocus) 
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Perfect for adding a burst of color to the fall garden and 
ridiculously easy to grow, Colchicum (Autumn Crocus) 
bears big flowers in shades of purplish-pink and white 
in September or October. 


Read More 





Colchicum agrippinum cea Groene) 


Award-winning Colchicum agrippinum is an early fall- 
blooming Colchicum which bears crocus-shaped, 
checkered flowers, 5 in. long (12 cm), with purple-pink 


checks. 
Add to Collection ~ 


Read More 


Colchicum autumnale 'Nancy Lindsay’ 
(Meadow Saffron) 


Vigorous, award-winning Colchicum autumnale 'Nancy 
Lindsay' is a small cormous perennial which features 
large, slender, deep mauve-pink flowers, 2 in. wide (5 
cm), on conspicuous dark purple stems. 


Add to Collection ~ 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Colchicum byzantinum (Meadow 
Saffron) 


Award-winning Colchicum byzantinum is an early fall- 
blooming Colchicum which bears up to 20 small, funnel- 
shaped, soft lilac flowers, 4-6 in. long (10-15 cm), with a 


prominent central white stripe. 
Add to Collection ~ 


Read More 





= a: 


Colchicum speciosum ‘Album’ 
(Colchicum) 


Regarded as one of the very best large-flowered 
colchicums, award-winning Colchicum speciosum 
‘Album' bears large, goblet-shaped, pristine white 
flowers. 


Read More 


Add to Collection ~ 








Colocasia esculenta 'Black Coral' (Taro) 


Colocasia esculenta 'Black Coral' (Taro) is a tuberous, 
evergreen perennial with long-stalked, glossy, heart- 
shaped, jet-black leaves. 'Black Coral’ is a hassle-free 
tropical that makes an unforgettable focal point and 
creates a compelling backdrop for most brighter plants. 


Outstanding as a container plant. 
Add to Collection ~ 


Read More 
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Colchicum cilicicum (Autumn Crocus) 


Native to southeast Turkey to Syria, Colchicum cilicicum 
is a fall-blooming Colchicum which bears up to 25 small, 
funnel-shaped, rose-purple flowers borne on short 
stems. 


Read More 


Add to Collection ~ 








Ce » 


Colchicum speciosum 'Atrorubens' 
(Colchicum) 


Award-winning Colchicum speciosum 'Atrorubens' is a 
fall-blooming Colchicum which bears large goblet- 
shaped, amethyst-purple flowers with a luminous white 


throat. 
Add to Collection ~ 


Read More 








Colocasia esculenta 'Black Magic’ (Taro) 


Primarily grown for its spectacular foliage, Colocasia 
esculenta 'Black Magic' (Taro) is a tuberous, evergreen 
perennial with long-stalked, heart-shaped, smoky 
purplish-black leaves, up to 2 ft. long (60 cm). 'Black 
Magic’ is a hassle-free tropical that makes an 
unforgettable focal point and creates a compelling 


backdrop for most plants. 
Add to Collection ~ 
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Colocasia esculenta 'Blue Hawaii' (Taro) 


Primarily grown for its spectacular foliage, Colocasia 
esculenta 'Blue Hawaii’ (Taro) is a tuberous, evergreen 
perennial with long-stalked, heart-shaped, fresh green 
leaves. Held on semi-glossy, dark burgundy stems, the 
large, undulating leaves are adorned with bluish-purple 
edges and veins. 


Read More 


Colocasia esculenta 'Hawaiian Punch' 
(Taro) 


Primarily grown for its spectacular foliage, Colocasia 
esculenta 'Hawaiian Punch' (Taro) is a tuberous, 
evergreen perennial with long-stalked, thick and glossy, 
heart-shaped, fresh green leaves. Held on glossy red 
stems, the large leaves are adorned with attractive red 
margins and red veins on their underside. 


Read More Add to Collection ~ 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Colocasia esculenta 'Diamond Head' 
(Taro) 


Primarily grown for its spectacular foliage, Colocasia 
esculenta 'Diamond Head' (Taro) is a tuberous, 
evergreen perennial with long-stalked, thick and glossy, 
heart-shaped, chocolate, ruffled leaves, up to 15 in. long 
(37 cm). 





Read More ' Add to Collection ~ | 


re 


Colocasia esculenta 'Kona Coffee’ (Taro) 





Quite compact, Colocasia esculenta 'Kona Coffee’ (Taro) 
is a tuberous, evergreen perennial with long-stalked, 
glossy, heart-shaped, slightly cupped, dark chocolate 
leaves. 'Kona Coffee’ is a hassle-free tropical that makes 
an unforgettable focal point and is outstanding as a 
container plant. 


Read More “Add to Collection ~ | 
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Colocasia esculenta 'White Lava' (Taro) 


Primarily grown for its spectacular foliage, Colocasia 
esculenta 'White Lava' (Taro) is a tuberous, evergreen 
perennial with long-stalked, heart-shaped, glossy, fresh 
green leaves. Held on glossy, dark purple stems, the 
large leaves are adorned with a creamy-white band 
down their center, radiating out into the side veins. 
Each leaf is further highlighted by a large purple spot 


where the leaf attaches to the stalk. 
Add to Collection ~ 


Read More 
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Coneflowers (Echinacea): Gems in the 
Garden 


Tough as nails, Coneflowers (Echinacea) are wonderful 
additions to the landscape with their brightly colored 
blossoms to be enjoyed over a long flowering season. 
Simple to grow, trouble-free, thriving on neglect, they 
are reliable performers that are tole 


Read More 
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Colocasia esculenta (Taro) 


Primarily grown for its dramatic foliage, award-winning 
Colocasia esculenta (Taro) is a tuberous, evergreen 
perennial with long-stalked, heart-shaped or arrow- 
shaped, soft velvety, rich-green leaves. Adding an exotic 
touch to mixed perennial borders or containers, 
Colocasia esculenta is a hassle-free tropical that will add 


impact to your landscape. 
Add to Collection w 


Read More 








Famous for the extraordinarily sweet fragrance of its 
dainty white, bell-shaped flowers that arch out in late 
spring or early summer and hang along upright flower 
stems, it is trouble-free, requires little maintenance and 


is deer & rabbit resistant! 


Read More 


Add to Collection ~ 
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Convolvulus althaeoides (Mallow 
Bindweed) 


Native to the Mediterranean region, Convolvulus 
althaeoides (Mallow Bindweed) is an attractive 
perennial with long, trailing, silvery stems, clothed ina 
lacy silvery foliage of heart-shaped leaves. Twisting and 
twining, the stems throw out large, trumpet-shaped, ice- 
pink flowers from mid summer to fall. 


Add to Collection ~ 


Read More 


Convolvulus sabatius (Bindweed) 


Native to the Mediterranean region, Convolvulus 
sabatius (Bindweed or Ground Morning Glory) is a 
luscious, trailing, woody-based perennial noted for its 
endless production of widely funnel-shaped, lavender- 
blue flowers throughout the year in mild winter areas, 
from early summer to early fall elsewhere. 


Add to Collection ~ 


Read More 
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Convolvulus cneorum (Shrubby 
Bindweed) 


Native to the Mediterranean region, Convolvulus 
cneorum (Silverbush or Bush Morning Glory) is a very 
charming, small spreading evergreen shrub noted for 
its attractive silvery-green, silky foliage and large 
morning-glory-like flowers from late spring through 


summer. 
Add to Collection ~ 


Read More 


Den we 
Convolvulus tricolor 'Blue Ensign’ (Dwarf 
Morning Glory) 


Blooming in succession for weeks from early summer 
into fall, the flowers remain open one day where they 
will be attentively visited by hummingbirds and 


butterflies. 
Add to Collection ~ 


Read More 
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Cordyline 'Pink Passion' (Cabbage Tree) 


Cordyline australis 'Pink Passion’ or 'Seipin' (Cabbage 
Palm) is an incredibly showy evergreen shrub with 
arching, sword-like, gray-purple leaves adorned with 
bold pink margins. Adding drama year-round 


Add to Collection ~ 


Read More 
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Coreopsis ‘Enchanted Eve' (Li' | Bang 
Series) 


Reliable and eye-catching, Coreopsis 'Enchanted Eve' is 
a dwarf perennial forming a compact mound of mid- 
green foliage that remains fresh-looking all season. 
Blooming profusely from early summer through fall, it is 
covered with attractive butter-yellow blossoms adorned 
with a soft burgundy heart. The cooler the temperature, 


the larger the burgundy heart. 
Add to Collection w 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Find plants that grow in my region - Northern California - North America 






oN 


Coreopsis 'Desert Coral’ (Tickseed) 


Hardy and eye-catching, Coreopsis 'Desert Coral’ is a 
dwarf perennial of mounding habit with a profusion of 
large, peach and coral-red flowers from summer to fall. 
Blooming continuously in great quantities, the new 
flowers quickly cover the old ones. Perfect to create a 
long-lasting floral show, this workhorse perennial is 
ideal for mixed beds, borders, containers and small 


gardens. 
Add to Collection w 


Read More 
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Coreopsis ‘Jethro Tull’ (Tickseed) 


Hardy and highly floriferous, Coreopsis ‘Jethro Tull’ is a 
small perennial forming a compact, outward-spreading 
mound of elliptic green leaves. Blooming profusely from 
early through mid summer, it is covered with brilliant 
golden yellow flowers, 2 in. across (5 cm), with fluted 
petals. Its compact size makes it perfect for beds, 
borders, containers and small gardens where it will 


provide unbeatable color impact. 
Add to Collection w 





Read More 
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Coreopsis ‘Jive’ (Tickseed) 


Highly floriferous, Coreopsis ‘Jive' is a pretty annual 
Coreopsis forming a bushy clump of green, threadleaf 
foliage. Blooming continuously from early summer into 
fall, it produces masses of 1-2 in. (2-5 cm) white flowers 
adorned with a large, burgundy eye and an orange 
center. Easy to grow, relatively pest and disease free, 
‘Jive’ adds a punch of color in the garden and decorative 


containers. 
Add to Collection ~ 


Read More 
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Coreopsis 'Limerock Passion’ (Tickseed) 


Extraordinarily floriferous, Coreopsis 'Limerock Passion' 
is a rhizomatous perennial forming a dense, bushy 
clump of neat, ferny foliage. From early summer 
through early fall, it produces masses of small, 
lavender-pink, daisy-like flowers adorned with a bright 
golden center. Exceptional for containers or edging. 


Add to Collection w 


Read More 
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Coreopsis 'Ladybird' (Tickseed) 


Hardy and eye-catching, Coreopsis 'Ladybird' is a dwarf 
perennial of mounding habit with a profusion of large, 
brilliant red flowers from summer to fall. Blooming 
continuously in great quantities, the new flowers quickly 
cover the old ones. Perfect to create a long-lasting floral 
show, this workhorse perennial is ideal for mixed beds, 
borders, containers and small gardens. 


Add to Collection ~ 


Read More 








Coreopsis 'Limerock Ruby' (Tickseed) 


Extraordinarily floriferous, Coreopsis 'Limerock Ruby' is 
a rhizomatous perennial forming a dense, bushy clump 
of neat, ferny foliage. From early summer through early 
fall, it produces masses of 1.5 in. large (4 cm), ruby red, 
daisy-like flowers adorned with a bright golden center. 


Exceptional for containers or edging. 
Add to Collection w 


Read More 
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Coreopsis 'Mango Punch' (Tickseed) 
The fresh and fruity color of Coreopsis 'Mango Punch’, a 
mix of mango orange with a red blush, easily draws the 


attention with its airy mounds of emerald, ferny foliage 
covered with a profusion of peachy flowers for months, 


from early summer to fall. 
Add to Collection ~ 





Read More 
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Coreopsis 'Moonlight' (Tickseed) 


Untroubled by most pests and diseases, Coreopsis 
‘Moonlight’ blooms continuously for 3 to 4 months and 
forms a gorgeous bushy mound of delicate threadlike 
foliage covered with a profusion soft yellow daisy-like 
flowers, over 150 flowers per plant. Flowering from 
early summer until fall, the luminous 2 in. (5 cm) 
blossoms remain fresh-looking through the heat and do 


not fade away. 
Add to Collection v 





Read More 
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Coreopsis 'Mercury Rising’ (Tickseed) 


Hardy and very floriferous, Coreopsis 'Mercury Rising’ is 
a vigorous perennial forming a wide spreading, well- 
branched clump of bright green, narrow leaves. From 
early summer through early fall, potentially even until 
frost, it produces masses of 2 in. large (5 cm), lustrous, 
velvety-red flowers adorned with a bright golden center. 
Slightly creamy-white frosted at the petal tips, the 
flowers do not fade in the sun or heat 


Add to Collection ~ 


Read More 
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Coreopsis 'Red Elf' (Li' | Bang Series) 


Reliable and eye-catching, Coreopsis 'Red Elf' is a dwarf 
perennial forming a compact mound of mid-green 
foliage that remains fresh-looking all season. Blooming 
profusely from early summer through fall, it is covered 
with attractive deep burgundy red blossoms adorned 
with a bright golden center. Slightly creamy-white 
frosted at the petal tips, the flowers do not fade in the 
sun or heat and rise elegantly atop the fresh-looking 


foliage. 
Add to Collection ~ 


Read More 
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Coreopsis 'Red Satin' (Tickseed) 


Hardy and very floriferous, Coreopsis 'Red Satin’ is a 
vigorous perennial forming a tight clump of deep green, 
threadleaf foliage. From early summer through late 
summer, it produces masses of large, satiny, wine red 
to ruby red flowers, 1.5 in. across (4 cm), adorned with 
wonderfully contrasting golden centers. If cut back, the 
plant can be encouraged to rebloom until frost. 


Add to Collection w 


Read More 
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Coreopsis 'Ruby Frost' (Tickseed) 


Elegantly holding up its large, rich ruby flowers 
delicately fringed with a frosty white collar, Coreopsis 
‘Ruby Frost’ produces masses of vibrant blooms from 
late spring to fall, creating a stunning outdoor display 
for weeks. Butterflies love it but deer don't! 


Add to Collection ~ 





Read More 





Coreopsis 'Sienna Sunset’ (Tickseed) 


Hardy and highly floriferous, Coreopsis 'Sienna Sunset' 
is a charming perennial forming a compact mound of 
finely divided, threadleaf-type, deep green foliage. 
Blooming profusely from early through late summer, it 
gets covered with large, daisy-like flowers in ravishing 
shades of warm apricot overlaid with burnt sienna. As 
they age, the flowers fade to rich salmon. 


Add to Collection w 


Read More 
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Coreopsis 'Solanna Golden Sphere' 
(Tickseed) 


Coreopsis 'Solanna Golden Sphere' (Tickseed) is a 
compact, mounded perennial which produces an 
abundance of fluffy, brilliant golden-yellow, pom-pom 
flowers, densely packed with multiple rows of petals. 
Blooming from early summer to fall, the charming 
blossoms are borne on upright stems atop the finely 
divided foliage of light green leaves. Tolerant of 


summer heat and humidity 
Add to Collection ~ 


Read More 
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Coreopsis 'Star Cluster’ (Tickseed) 


Coreopsis 'Star Cluster’ is a pretty perennial forming a 
bushy clump of bright green foliage. Blooming 
continuously from early summer into fall, it produces 
masses of creamy white flowers with a small purple 
fleck at the base of each petal that radiates out to the 
edge in the cooler months. Requiring no deadheading, 
it delivers a terrific garden performance with little 


effort. 
Add to Collection ~ 


Read More 





Coreopsis (Tickseed) 


Coreopsis, commonly known as "Tickseed", are prized 
by many gardeners for the bright colors of their flowers 
and their ability to put up with most garden soils. There 
are over 100 species available and countless hybrids, 
including both annuals and perennials. Most of them 
are low maintenance, drought tolerant and enjoy a long 
blooming season, generally from early summer to fall, 
or even longer if deadheaded. 


Read More 
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Coreopsis 'Starlight' (Li' | Bang Series) 





Reliable and eye-catching, Coreopsis 'Starlight' is a 
dwarf perennial forming a compact mound of mid- 
green foliage that remains fresh-looking all season. 
Blooming profusely from early summer through fall, it is 
covered with large, white blossoms adorned with a 
burgundy star-shaped eye. The cooler the temperature, 


the larger the burgundy eye. 
Add to Collection ~ 


Read More 





Coreopsis auriculata 'Nana’' (Tickseed) 


Noted for its dwarf habit, Coreopsis auriculata 'Nana’' 
(Mouse Ear Tickseed) is a compact perennial forming a 
dense, bushy, slowly spreading mat of deep green 
foliage. Each ovate to lance-shaped leaf features a pair 
of small lateral lobes, which resemble mouse ears, 
hence the common name. Blooming profusely from 
mid spring to early summer, brilliant golden-yellow 
flowers, 2 in. across (5 cm), rise well above the foliage. 


Add to Collection ~ 





Read More 
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Coreopsis grandiflora 'Early Sunrise’ Coreopsis grandiflora 'Presto' (Tickseed) 
(Tickseed) Noted for its dwarf habit and large flowers, Coreopsis 
Coreopsis Grandiflora 'Early Sunrise’ is a real champion: grandiflora 'Presto' (Tickseed) is a compact perennial 
Award of Garden Merit of the Royal Horticultural forming a mound of brilliant golden-yellow, semi- 
Society, AAS Flower Award, Fleuroselect Gold Medal - an double to double flowers, 2 in. across (5 cm). Blooming 
incredible cornucopia of prestigious awards! A from early summer to fall, the charming blossoms are 
perennial garden favorite and for good reason. borne on upright stems atop the finely divided foliage 


of dark green leaves. 
Read More Add to Collection w 
Read More Add to Collection w 
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Coreopsis grandiflora 'Sun Up' Coreopsis grandiflora 'Sunray' (Tickseed) 
(Tickseed) Very floriferous, Coreopsis grandiflora ‘Sunray’ 
Coreopsis Grandiflora 'Sun Up' is a compact perennial (Tickseed) is a compact perennial forming a mound of 
which produces an abundance of brilliant golden- brilliant, deep golden-yellow, double flowers. Blooming 
yellow, semi-double flowers, adorned with several rows from late spring to late summer, the charming 
of wonderfully ruffled petals. This is one of the earliest blossoms are borne on upright stems atop the finely 
Coreopsis to bloom, beginning in late spring and divided foliage of dark green leaves. 
tinuing to lat if t fl h 

continuing to late summer if spent flower shoots are ee Ee Wade Cece 
removed. 








Read More Add to Collection v 
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Coreopsis rosea 'Sweet Dreams' 
(Tickseed) 


Continuously blooming from late spring to midsummer, 
award-winner Coreopsis rosea 'Sweet Dreams' is a 
lovely sight in the garden with its airy mounds of 
delicate thread-like foliage, covered with a profusion of 
dark raspberry flowers beautifully white-tipped! 


Add to Collection w 


Read More 





Coreopsis verticillata 'Moonbeam' 
(Tickseed) 


An excellent performer, award-winner Coreopsis 
verticillata 'Moonbeam' (Tickseed) is a compact 
perennial forming a gorgeous mound of finely divided 
leaves. Blooming continuously from early to late 
summer, it gets in covered with a profusion of 1 in. wide 
(2.5cm), buttery yellow blossoms. The airy clumps of 
fine, threadlike foliage on upright stems add a lovely 
delicate texture element to the landscape. 


Add to Collection ~ 


Read More 
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Coreopsis tinctoria (Tickseed) 


Native to the western U.S., Coreopsis tinctoria 
(Tickseed) is an upright, fast-growing annual with 
abundant daisy-like bright yellow flowers, up to 2 in. 
across (5 cm), adorned with reddish brown center disks. 
Blooming from early summer to fall, each blossom 
feature 7-9 yellow rays, notch-tipped, and spotted 


reddish-brown at their base. 
Add to Collection ~ 


Read More 








Coreopsis verticillata 'Zagreb' (Tickseed) 


An excellent performer, award-winner Coreopsis 
verticillata 'Zagreb' (Tickseed) is a compact perennial 
forming a gorgeous mound of finely divided leaves. 
Blooming continuously from early to late summer, it 
gets in covered with a profusion of bright golden-yellow 
blossoms. Long-lived, this is one of the best and 
toughest performers suitable for a sunny position in the 


garden. 
Add to Collection ~ 





Read More 
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Cornus alba 'Kesselringii’ (Tatarian 
Dogwood) 


Noted for its striking shiny, deep purple-black stems in 
winter and multiseason interest, Cornus alba 
‘Kesselringii' (Tatarian Dogwood) is a multi-stemmed, 
suckering, deciduous shrub forming a thicket of dark 
red stems, turning dark purple in winter. 


Add to Collection w 


Read More 








Cornus alba (Tatarian Dogwood) 


Noted for its colorful stems and twigs in winter, Cornus 
alba (Tatarian Dogwood) is a medium-sized ornamental 
shrub with great appeal. Rapidly-growing, adaptable to 
wet soils or dry soils, it enjoys spectacular decorative 


features 
Add to Collection ~ 





Read More 
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Cornus alba 'Sibirica' (Tatarian 
Dogwood) 
Noted for its stunning bright coral red stems in winter, 


award-winning Cornus alba 'Sibirica' (Tatarian 
Dogwood) is a medium-sized ornamental shrub with 


great appeal. 
Add to Collection ~ 





Read More 





Cornus capitata (Evergreen Dogwood) 


Prized for its lovely flowers and brightly colored fruit, 
Cornus capitata (Evergreen Dogwood) is a bushy 
evergreen tree or shrub of spreading habit, forming a 
low canopy of ovate, leathery, dark green leaves, that 
may take on purplish and reddish shades in fall. In early 
to midsummer, showy creamy-white, petal-like bracts 
surrounding insignificant, true flowers are on display, 
contrasting nicely with the evergreen foliage. Grabbing 
the attention, they are followed by clusters of fleshy, 


strawberry-like, red berries in fall. 
Add to Collection ~ 


Read More 
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Cornus controversa yarleosts? 
(Wedding Cake Tree) 


Graceful and spectacular, Cornus controversa 
'Variegata' (Wedding Cake Tree) is a small deciduous 
tree with beautifully layered horizontal branches. The 
stems are red and the ovate green leaves are adorned 
with bright creamy margins. In late spring, small, 
creamy-white flowers appear in flattened clusters and 
provide a great floral show. 





Read More 
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Cornus sanguinea 'Anny's Winter 
Orange’ (Bloodtwig Dogwood) 


One of the best Bloodtwig Dogwood for vigor and 
winter display, 'Anny's Winter Orange’ (Cornus 
Sanguinea) is a medium-sized deciduous shrub with 
incredible multiseason interest. 


Read More 


Add to Collection w 
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Cornus kousa (Kousa Dogwood) 


Cornus kousa (Kousa Dogwood) is a small, deciduous 
flowering tree or multi-stemmed shrub with 4 seasons 
of interest. In spring, a heavenly array of star-like 
blooms appear. They consist of four narrowly pointed 
white bracts which surround the center cluster of tiny 


yellowish-green flowers. 
Add to Collection ~ 


Read More 








Cornus sanguinea 'Magic Flame’ 
(Bloodtwig Dogwood) 


Award-winning Cornus sanguinea 'Magic Flame' 
(Dogwood) is a medium-sized deciduous shrub with 
incredible multiseason interest. In spring and summer, 
it bears large, ovate mid-green leaves which happily 


contrast with the pale orange stems. 
Add to Collection v 





Read More 
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Cornus sanguinea 'Midwinter Fire’ 
(Bloodtwig Dogwood) 


Noted for its colorful stems and twigs in winter, 
Bloodtwig Dogwood ‘Midwinter Fire' (Cornus sanguinea) 
is a hard plant to beat for a colorful show in the winter 


garden 
Add to Collection w 





Read More 


yA, i] Tide | } 
, Nie Ny MH ) 
DW ANY 


Cornus sericea 'Flaviramea' (Golden- 
Twig Dogwood) 


Noted for its outstanding bright yellow winter stems, 
Cornus sericea 'Flaviramea' (Golden-Twig Dogwood) is a 
multi-stemmed, suckering, deciduous shrub of great 
ornamental value in the winter landscape. 





Read More 


Add to Collection w 
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Noted for its outstanding bright red winter stems, 
Cornus sericea 'Cardinal' (Redtwig Dogwood) is a multi- 
stemmed, suckering, deciduous shrub of great 
ornamental value in the winter landscape. 





Read More 


Add to Collection ~ 





Cornus sericea (Red Osier Dogwood) 


Adding a pop of vibrant color in the snowy, dull months 
of winter, Cornus sericea (Red Osier Dogwood) is a 
medium-sized ornamental shrub with incredible appeal. 
Rapidly-growing, adaptable to most soils including wet 
soils, it enjoys spectacular decorative features 


Add to Collection ~ 


Read More 
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Cornus sericea subsp. Occidentalis 
‘Sunshine’ (Dogwood) 


Noted for its dazzling golden foliage and outstanding 
bright red winter stems, Cornus sericea subsp. 
occidentalis 'Sunshine' (Dogwood) is a multi-stemmed, 
suckering, deciduous shrub of great ornamental value 


in the landscape. 
Add to Collection w 





Read More 










Cortaderia selloana (Pampas Grass) 


Native to South America, Pampas Grass (Cortaderia 
selloana) is considered one of the most spectacular 
ornamental grasses. Extremely eye-catching, it features 
magnificent, dense tussocks of arching, narrow green 
leaves with margins like razors, that are gracefully 
topped from late summer to midwinter by huge, silky, 
silvery white, cream or dusty pink plumes. 


Read More 
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Corylus avellana 'Contorta' (Harry 
Lauder's Walking Stick) 

Noted for its beautifully contorted and twisted 
branches, Corylus avellana 'Contorta' (Harry Lauder's 


Walking Stick) is a deciduous shrub of great beauty. In 
late winter and early spring, long, pendent, golden- 
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Cortaderia selloana 'Pumila' (Pampas 
Grass) 


Cortaderia selloana 'Pumila' is a compact Pampas Grass 
that is perfect for mid-sized gardens. Quite showy, this 
South American native features magnificent, dense 
tussocks of arching, narrow gray-green leaves that are 
gracefully topped from late summer to mid-winter by 
huge, silky, creamy-white plumes. 





Read More 


Add to Collection ~ 


Corylopsis pauciflora (Buttercup 
Winterhazel) 


Prized for its delicate fragrant blooms, Corylopsis 
pauciflora (Buttercup Winterhazel) is a slow-growing 
medium-sized deciduous shrub of great interest year 


around. 
Add to Collection ~ 





Read More 


Cosmos bipinnatus 'Antiquity' 
Cosmos bipinnatus 'Antiquity' has been awarded the 
Fleuroselect Novelty Award for its early flowering and 


unique color 
Add to Collection w 





Read More 
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yellow catkins dangle like Christmas decorations from 
the lively, brown-barked shoots that curl and spiral in all 
directions. 


Read More 


Add to Collection ~ 
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Cosmos bipinnatus 'Cosimo Purple Red- 
White' 


Isn't this Cosmos fabulous with its eye-catching, bicolor 
flowers, striped in purple, red and white? 


Add to Collection w 


Read More 
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Cosmos bipinnatus 'Double Click’ 





Newly introduced, Cosmos 'Double Click’ is a very 
charming and spectacular variety of Cosmos. Tall, very 
floriferous with large and fluffy semi-double or fully 


double flowers 
Add to Collection ~ 





Read More 
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Cosmos bipinnatus 'Double Click Rose 
Bonbon’ 






Newly introduced, Cosmos 'Double Click Rose Bonbon' 
is a very charming and spectacular variety of Cosmos. 
Tall, very floriferous with large and fluffy double, rosy- 
lavender flowers, up to 3" across (7 cm), this highly 
showy Cosmos creates a striking visual impact in the 


garden from early summer until fall 
Add to Collection ~ 


Read More 


Cosmos bipinnatus 'Rubenza’ 


Cosmos bipinnatus 'Rubenza' has been awarded the 
Fleuroselect Novelty Award for its unique color. Flowers 
are opening as a dark ruby red, then maturing to deep 
rose, creating a striking visual impact in the garden all 


summer and well into fall 
Add to Collection ~ 


Read More 
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Cosmos bipinnatus 'Sonata Series' 


Early, compact and very floriferous, this Cosmos 
bipinnatus Sonata multicolored mix is a superb 
combination idea that is perfectly suited to borders and 


containers 
Add to Collection ~ 


Read More 
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Cosmos Flowers 


iC 
With finely cut leaves, slender stems and showy daisy- 
like flowers, Cosmos is a long-blooming annual which 
belongs in every garden. Ridiculously easy to grow, 
fairly pest-free and low maintenance, add this charming 


and graceful plant to the landscape and you will be 
rewarded with plentiful blossoms and happy butterflies! 


Read More 
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Cosmos bipinnatus 'Sonata White' 


Award-winner Cosmos bipinnatus 'Sonata White' differs 
from other Cosmos bipinnatus in its compactness 

and uniformity. Often regarded as a less important 
bedding plant, annual white Cosmos broke through 
with Sonata, which produces masses of 3 in. (7cm), pure 
white blossoms with a golden base from early to late 
summer. 


Read More | Add to Collection ~ | | Add to Collection ~ | Collection ~ 
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Cosmos sulphureus ‘Bright Lights 


Very attractive and eye-catching with abundant joyful 
blossoms for weeks, this vigorous Cosmos creates a 


striking visual impact in the garden 
Add to Collection w 


Read More 
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Cosmos sulphureus 'Cosmic Orange’ Cosmos sulphureus 'Cosmic Red' 
Award-winner Cosmos sulphureus 'Cosmic Orange' Cosmos sulphureus 'Cosmic Red' features vibrant, 
features vibrant, bright orange flowers, up to 2 inches bright scarlet double flowers, up to 2 inches across (5 
across (5 cm) from early summer until fall. cm) from early summer until fall 








Read More Add to Collection w Read More Add to Collection ~ 





Cosmos sulphureus 'Cosmic Yellow' Cotinus 'Grace' (Smokebush) 


Cosmos sulphureus 'Cosmic Yellow’ features vibrant, Cotinus 'Grace' (Smokebush) is a vigorous deciduous 
bright golden yellow double flowers, up to 2 inches shrub noted for its attractive foliage of rounded leaves. 
across (5 cm) from early summer until fall Emerging bright wine red in spring, the leaves mature 
baw iierk to dark red in summer, before turning glowing shades 
of red, orange, and gold in fall. Huge, feathery, purplish- 


pink flower plumes cover the plant with fluffy, hazy 
‘smoky’ puffs in summer. When viewed en masse, these 
have a wispy 'smoke-like' appearance, hence the 
common name of Smoketree or Smokebush. A plant of 
exceptional beauty offering multiple seasons of 
interest. 


Read More Add to Collection w 
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Cotinus coggygria 'Golden Spirit’ 
(Smokebush) 


Award-winner Cotinus coggygria 'Golden Spirit’ 
(Smokebush) is a bushy deciduous shrub noted for its 
attractive foliage of almost circular leaves. Emerging 
fresh chartreuse in spring, the leaves mature to golden 
yellow in summer, before turning glowing shades of 
coral pink, red and orange in fall. Appearing in mid- 
summer, large, feathery, pinkish-white flower plumes 
cover the plant with fluffy, hazy 'smoky' puffs 


throughout early fall. 
Add to Collection ~ 


Read More 





Cotinus coggygria 'Velvet Cloak’ 
(Smokebush) 


Cotinus coggygria 'Velvet Cloak' (Smokebush) is a bushy 
large deciduous shrub noted for its attractive foliage of 
rounded leaves. Emerging rich maroon-red in spring, 
the leaves mature to deep red-purple in summer, 
before turning carmine red in fall. Large, feathery, 
purplish-pink flower plumes cover the plant with fluffy, 


hazy 'smoky' puffs in summer. 
Add to Collection ~ 





Read More 
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Cotinus coggygria 'Royal Purple’ 
(Smokebush) 


Award-winner Cotinus coggygria 'Royal Purple’ 
(Smokebush) is a bushy large deciduous shrub noted 
for its attractive foliage of rounded leaves. Emerging 
rich maroon-red in spring, the leaves mature to deep 
wine purple in summer, before turning redder in fall. 
Appearing in late spring, large, feathery, pink flower 
plumes cover the plant with fluffy, hazy 'smoky' puffs 
throughout summer. 





Read More 


Add to Collection ~ 
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Cotinus coggygria (Smokebush) 


Cotinus coggygria is noted for its attractive foliage and 
large, airy flower plumes that extend into yellowish-pink 
to pinkish-purple in spring and which cover the plant 
with fluffy, hazy 'smoky' puffs throughout summer 


Add to Collection ~ 


Read More 
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Cotoneaster) 


Cotoneaster dammeri (Bearberry Cotoneaster) is a 
vigorous, dense, evergreen shrub with trailing stems 
studded with small, leathery, glossy, rounded, dark 
green leaves. The foliage turns reddish-bronze or 
purplish in winter before becoming green again in 
spring. Small, 5-petaled, white flowers adorned with 
purple anthers are produced in late spring to early 
summer. They are followed by brilliant berries which 
ripen to bright red in the fall, and persist through winter 
unless devoured by hungry birds or animals. 


Add to Collection w 


Read More 





Cotyledon orbiculata var. oblonga 
‘Macrantha' 


Cotyledon orbiculata var. oblonga 'Macrantha' is an 
evergreen, succulent shrub with fleshy, rounded, 
paddle-shaped, green leaves adorned with a thin red- 
wine line around their edges. Attractive when not 
blooming, Cotyledon orbiculata is particularly striking in 
late winter to early spring when a 2 ft. stem (60 cm), 
arises from its center, bearing clusters of showy, coral- 


red, bell-shaped flowers. 
Add to Collection w 


Read More 
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Cotoneaster horizontalis (Rock 
Cotoneaster) 


Slow-growing, Cotoneaster horizontalis (Rock 
Cotoneaster) is a spreading, deciduous shrub with flat 
and stiff, regularly-branched sprays in a strict herring- 
bone pattern. The branches are studded with small, 
glossy leaves that warm up to orange and red in fall. 
Small, 5-petaled, pink-tinged white flowers are 
produced in late spring. Attractive to bees, they are 
followed by brilliant scarlet berries which ripen in late 
summer to fall and provide one of the most cheering 


sights in the garden. 
Add to Collection ~ 
z= = 


Read More 


Crassula capitella 'Campfire' 


Eye-catching, Crassula capitella 'Campfire' is a 
branching succulent with densely stacked, propeller- 
like, pale green leaves that change to brilliant scarlet in 
bright light. The color is brightest in winter in response 
to cool nights and bright sunlight. Low-growing, this 
plant spreads by runners to form a colorful mat. It can 
be used as a small scale groundcover. 


Add to Collection ~ 


Read More 
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Crassula capitella 'Red Pagoda’ 


Eye-catching, Crassula capitella 'Red Pagoda’ is a 
branching succulent with densely stacked, fleshy, 
triangular chartreuse leaves adorned with bright 
crimson tips. Their color is brightest in winter in 
response to long cool nights and bright sunlight. 


Add to Collection w 





Read More 


Crassula ovata (Jade Plant) 


One of the most widely grown succulents, Award- 
winning Crassula ovata (Jade Plant) is an evergreen 
subshrub with glossy, rounded, fleshy dark green leaves 
often adorned with red edges. The tip's coloration is 
more intense in full sun. 


Read More 


Add to Collection ~ 
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Highly popular, award-winning Crassula ovata 
‘'Hummel's Sunset' is an evergreen succulent subshrub 
with glossy, rounded, fleshy green leaves adorned with 
golden yellow tips and red edges. The tip's coloration is 
even more intense during the cooler months of the 
year. 


Read More 


Add to Collection ~ 
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Crassula perforata (String of Buttons) 


Crassula perforata (String of Buttons) is a fairly fast 
growing, shrubby and sprawling succulent with stems 
and leaves that seem stacked atop each other. Erect 
first, the fleshy stems become pendant over time, 
making this plant useful for containers, or hanging 


baskets. 
Add to Collection ~ 


Read More 
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Crinum x powellii (Swamp Lily) Crocosmia ‘Bright Eyes' 


Wonderfully fragrant, Crinum x powellii (Swamp Lily) is Free-flowering, Crocosmia 'Emberglow' features clumps 
a bulbous perennial with umbels of 8-10, large, of erect, bright green, sword-shaped leaves and vibrant 
trumpet-shaped, light pink flowers, 5 in. wide (12 cm). sprays of star-like, upward-facing flowers of deep 
Blooming in succession from late summer to fall, the scarlet 


eye-catching blossoms rise well above the foliage clump 


of strap-shaped, bright green leaves. Bead More Bdeteeollecdeny 


Read More | Add to Collection + | | Add to Collection + | Collection ~ 








Crocosmia 'Emberglow' Crocosmia ‘John Boots' 

Free-flowering, Crocosmia 'Emberglow' features clumps Valued for its compact habit, Crocosmia ‘John Boots' 

of erect, bright green, sword-shaped leaves and vibrant features elegant clumps of erect sword-shaped leaves 
sprays of star-like, upward-facing flowers of deep and eye-catching, arching sprays of butter-yellow 
scarlet freesia-like flowers from midsummer to early fall. 

Read More Add to Collection ~ Read More Add to Collection ~ 
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Crocosmia 'Limpopo' 


Very distinctive and vigorous, Crocosmia 'Limpopo' 
features clumps of erect, bright green, sword-shaped 
leaves and striking sprays of large, wide-open, coral 
flowers, 3 in. across (6cm), with a contrasting sunny- 
yellow throat. 


Read More 


Add to Collection w 








Crocosmia (Montbretia) 


Extremely showy and exotic-looking, Crocosmia 
produce decorative clumps of erect sword-shaped 
leaves and brilliant wands of fiery scarlet, red, orange, 
and yellow tubular flowers which bloom for 5-8 weeks 
from mid summer through mid fall. 


Read More 





Crocosmia x crocosmiiflora 'Babylon' 


Elegant, Crocosmia x crocosmiiflora 'Babylon' features 

clumps of erect, bright green, sword-shaped leaves and 
delicate sprays of star-like, downward-facing flowers of 
rich red-orange that open wider than some of the more 


traditional varieties 
Add to Collection ~ 


Read More 
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Crocosmia 'Lucifer' (Montbretia) 


Probably the most widely grown cultivar of Crocosmia, 
award-winning 'Lucifer' produces decorative clumps of 
erect pleated leaves and brilliant wands of fiery scarlet 
red tubular flowers which bloom for 5-8 weeks from 


mid to late summer 
Add to Collection ~ 


Read More 








Crocosmia masoniorum 


For a dramatic look! Robust, Crocosmia masoniorum is 
a very attractive and elegant species with brilliant, 
upward-facing, flaming orange blossoms sitting atop 
arching stems and blooming from midsummer to early 
fall. 





Read More 


Add to Collection w 





: a fr > 
Crocosmia x crocosmiiflora 'Buttercup' 


A charming, compact Montbretia, Crocosmia x 
crocosmiiflora 'Buttercup' features attractive sprays of 
wide open, golden-yellow flowers, 1.5 in. wide (3-4 cm). 


Add to Collection ~ 


Read More 
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Crocosmia x crocosmiiflora 'Carmin 
Brillant’ 


Opening from bright red flower buds, award-winning 
Crocosmia x crocosmiiflora 'Carmin Brilliant' features 
attractive sprays of 20 or more stunning, carmine-pink 
flowers adorned with golden yellow throats. 


Add to Collection ~ 





Read More 





Crocosmia x crocosmiiflora 'Emily 
Mckenzie’ 


Glowing in the late summer garden, Crocosmia x 
crocosmiiflora 'Emily McKenzie' features clumps of 
erect, mid-green, sword-shaped leaves and gracefully 
arching sprays of star-like, bright orange flowers 


adorned with crimson throats. 
Add to Collection ~ 





Read More 
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Crocosmia x crocosmiiflora 'Columbus' 


Opening from gold and purple flower buds, Crocosmia 
x crocosmiiflora 'Columbus' features attractive sprays of 
orange-yellow flowers adorned with tiny mahogany 
marks in their throats and which contrast beautifully 


with their purple sepals. 
Add to Collection w 





Read More 
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Crocosmia x crocosmiiflora 'George 
Davison' 


A most rewarding summer-flowering bulb! Crocosmia x 
crocosmiiflora 'George Davison’ features attractive 
clumps of erect sword-shaped leaves and spectacular 
sprays of orange buds which burst open into bright, 
golden yellow flowers from mid to late summer 


Add to Collection ~ 





Read More 
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Crocosmia x crocosmiiflora 'Honey Crocosmia x crocosmiiflora 'Meteore' 

! 
Angels Opening from tangerine flower buds, Crocosmia x 
A prolific and compact Montbretia, Crocosmia x crocosmiiflora 'Meteore' features elegant sprays of 
crocosmiiflora 'Honey Angels’ features attractive sprays large golden-orange flowers with crimson throats and 
of small, trumpet-shaped yellow flowers with charming broad rounded petals that are burnt orange on their 
honey tones and creamy throats. reverse. 








Read More Add to Collection ~ Read More Add to Collection ~ 





Crocosmia x crocosmiiflora 'Solfatare' Crocosmia x crocosmiiflora 'Star of the 
East' (Montbretia) 


Popular for over 100 years, award-winning Crocosmia x 


crocosmiiflora 'Solfatare' features attractive sprays of Introduced in 1912, award-winning Crocosmia x 

soft apricot-yellow flowers floating atop a nicely crocosmiiflora 'Star of the East' is still regarded as one 
contrasting foliage of erect, sword-shaped, bronze- of the best Montbretias. A strong performer without 
green leaves. being aggressive 





Read More Add to Collection w Read More Add to Collection w 
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Crocus 'Yalta' 


Crocus 'Yalta’ is incredibly ravishing with silvery white 
petals on the outside, and rich blue-violet petals on the 
inside that contrast nicely against the brilliant orange 
anthers. Borne atop dark purple stems, the blossoms 
are among the largest crocus flowers. The grass-like 
foliage features narrow, dark green leaves with a very 


thin central silver stripe. 
Add to Collection ~ 





Read More 
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Crocus biflorus 'Miss Vain' (Scotch 
Crocus) 


Crocus biflorus 'Miss Vain' features slightly fragrant, 
goblet-shaped, white flowers adorned with prominent 
orange-yellow anthers and linear, dark green leaves 
with a silvery, central stripe. Like most other crocuses, it 
is ideal for naturalizing and looks spectacular in large 
sweeping drifts. Alternatively, it can be grown in pots or 
containers so that the delicate blooms can be admired 


at close quarters. 
Add to Collection ~ 


Read More 





Crocus chrysanthus 'Ard Schenk' (Snow 
Crocus) 


Crocus chrysanthus ‘Ard Schenk' features large, pristine 
white flowers adorned with a luminous golden heart 
and prominent orange-yellow anthers. Like most other 
crocuses, it is ideal for naturalizing and looks 
spectacular in large sweeping drifts. Alternatively, it can 
be grown in pots or containers so that the delicate 
blooms can be admired at close quarters. 


Add to Collection ~ 





Read More 


Crocus chrysanthus 'Cream Beauty' 
(Snow Crocus) 


Late winter or early spring bloomer with butter cream 
attractive blossoms! 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Crocus chrysanthus 'Blue Pearl' (Snow 
Crocus) 


Attractive, floriferous, fragrant, vigorous and reliable. 
Quite remarkable! 





Read More 


Add to Collection ~ 
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Crocus chrysanthus 'Gipsy Girl’ (Snow 
Crocus) 
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Read More 


Add to Collection w 
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Crocus chrysanthus 'Gipsy Girl' is a particularly 
attractive Snow Crocus with large, deep gold flowers, 
strikingly marked with bronze or plum feathering on 
their outer petals. Excellent planted in large drifts to 
form a colorful flower carpet in the grass and garden 
beds. 





Read More 


Add to Collection ~ 





Crocus chrysanthus 'Goldilocks' (Snow 
Crocus) 


As suggested by its name, Crocus chrysanthus 
'Goldilocks' is a very showy Snow Crocus with intense, 
golden yellow flowers, adorned with dark purplish- 
brown feathering on their outer tepals. Its grass-like 
foliage features narrow, dark green leaves with a very 
thin central silver stripe. Introduced in 1950, this crocus 
is slightly scented and will lift the spirits of winter-weary 


gardeners. 
Add to Collection ~ 





Read More 





Crocus chrysanthus 'Romance' (Snow 
Crocus) 


Crocus Chrysanthus 'Romance' is considered as one of 
the most romantic crocuses! It displays tight cup- 
shaped, warm creamy-yellow flowers with darker 
markings that open wide in the sun. This crocus is not 
only attractive but also floriferous, vigorous and 
reliable. Quite remarkable! 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Crocus chrysanthus 'Prins Claus' (Snow 
Crocus) 


Crocus chrysanthus 'Prins Claus' is so ravishing with its 
rather large, white flowers delicately striped with blue- 
purple blotches and its rich golden heart. 


Add to Collection ~ 


Read More 





Crocus chrysanthus 'Snow Bunting’ 
(Snow Crocus) 


Crocus chrysanthus 'Snow Bunting’ is still considered 
one of the best spring flowering crocuses. Winner of the 
prestigious Award of Garden Merit in 1993, it is as white 
as its name suggests and displays ivory flowers with a 
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Read More 


Add to Collection w 
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rich golden heart and a light lilac feathering at the base. 
This crocus enjoys a sweet scent and spreads to make 
decent clumps. 


Read More 


Add to Collection ~ 








Crocus chrysanthus 'Zwanenburg 
Bronze' (Snow Crocus) 


Fragrant, Crocus chrysanthus 'Zwanenburg Bronze’ is a 
very showy perennial corm with its rich, deep yellow 
cup-shaped flowers, heavily marked outside with dark 
bronze 





Read More 


Add to Collection w 
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Crocus minimus 'Spring Beauty’ 


Crocus minimus ‘Spring Beauty’ is incredibly ravishing 
with its pale lilac petals flamed dark plum on the 
outside, a paler lavender-purple on the inside 
contrasting pale yellow anthers. The flowers are quite 
small but they are produced in such profusion that they 
make up for their small stature. Its grass-like foliage 
features narrow, dark green leaves with a very thin 


central silver stripe. 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Crocus chrysanthus (Snow Crocus) 


Blooming well before the fat Dutch Crocus (Crocus 
vernus), Crocus chrysanthus (Snow Crocus) pokes 
through the bare earth or snow to cheer gardeners and 
capture their heart. This crocus, which grows wild in 
such places as Greece, produces smaller flowers than 
those of the familiar ‘Dutch crocuses’ but in greater 
numbers. 


Read More 





Crocus sativus (Saffron Crocus) 


Celebrated for more then 2000 years, Crocus sativus or 
Saffron Crocus has been cultivated for its invaluable red 
stamens, the source of culinary saffron. 


Add to Collection ~ 


Read More 
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Crocus sieberi 'Violet Queen' (Sieber's 
Crocus) 


Vigorous and easily established, this crocus increases 
nicely over time, providing attractive splashes of color, 
like scattered gemstones sparkling on the ground! 


Add to Collection ~ 





Read More 
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Crocus sieberi Subsp. sublimis 'Tricolor' 
(Sieber's Crocus) 

One of the most striking and earliest crocuses to flower, 
Crocus sieberi Subsp. sublimis 'Tricolor' (Botanical 


Crocus) features large, fragrant flowers with rich purple 
petals and a golden throat beautifully edged with pure 


white. 
Add to Collection w 





Read More 
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Crocus sieberi Subsp. atticus ‘Firefly’ 
(Sieber's Crocus) 


Among the earliest crocuses to flower, Crocus 'Firefly' 
enjoys soft lilac to pale violet flowers with yellow 


bottoms and golden throats 
Add to Collection w 





Read More 
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Crocus speciosus 'Conqueror' (Autumn 
Crocus) 


Crocus speciosus 'Conqueror is a lovely fall-blooming 
Crocus with large, goblet shaped, rich violet blue 
blooms adorned with bright orange anthers. Usually the 
earliest fall crocus to bloom, 'Conqueror' also boasts 
the largest blooms within the Crocus speciosus 


varieties. 
Add to Collection ~ 


Read More 
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Crocus tommasinianus 'Roseus' (Early Crocus tommasinianus 'Ruby Giant’ 
Crocus) (Early Crocus) 
Incredibly pretty, Crocus tommasinianus 'Roseus' Fast spreading, Crocus tommasinianus ‘Ruby Giant' 
features elegant, slender-petalled, two-tone flowers, boasts rich red-purple, star-shaped flowers adorned 
cyclamen pink adorned with a white heart and bright with bright orange anthers. Once the corms of 'Ruby 
orange anthers on the inside, silvery-gray outside. Born Giant' have established themselves, their flowers will 
on sturdy stems, they withstand wind and rain. The emerge year after year in seemingly infinite 
profuse flowering and spontaneous self-propagation numbers. This early spring-flowering crocus is one of 
makes this crocus a very great choice for naturalizing. the best for naturalizing in grass. 


Read More Add to Collection ~ Read More Add to Collection w 
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Crocus tommasinianus 'Whitewell Crocus tommasinianus (Early Crocus) 
Purple' (Early Crocus) 





A welcoming sight with its soft lavender chalices in late 
Vigorous, Crocus tommasinianus 'Whitewell Purple’ winter and early spring! 

features elegant, slender-petalled, purple flowers 
adorned with silvery mauve inside and bright orange 
anthers. Born on sturdy stems, they withstand wind and 
rain. The profuse flowering and spontaneous self- 
propagation makes this crocus a very great choice for 
naturalizing. 


Read More Add to Collection w 


Read More 
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Crocus vernus 'Flower Record’ (Dutch 


Crocus) 


Giant Dutch Crocus 'Flower Record! bears large, cup-like 
violet-mauve blooms with orange stamen. Extremely 
vigorous, long-lived and appropriate for naturalizing 


Add to Collection w 





Read More 


Crocus vernus 'Pickwick' (Dutch Crocus) 


Giant Dutch Crocus 'Pickwick' bears large, cup-like 
silver-lilac flowers, heavily striped with pale and dark 
lilac stripes. Extremely vigorous, long-lived and 
appropriate for naturalizing, this crocus belongs to the 
Crocus vernus group, known for its flowers that are 
larger than any other of the crocuses. A first-rate choice 
for planting in big, bold drifts in grass, where it will 


quickly spread. 
Add to Collection w 


Read More 
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Crocus vernus ‘Jeanne d'Arc' (Dutch 
Crocus) 


Award-winning Crocus ‘Jeanne d' Arc' (Dutch Crocus) is a 
popular cultivar with large, cup-like, pure white flowers 
adorned with a faint purple veining, a small deep purple 
base and a striking bright orange pistil. Extremely 
vigorous, long-lived and appropriate for naturalizing, 
this lovely crocus belongs to the Crocus vernus group, 
known for its flowers that are larger than any other of 


the crocuses. 
Add to Collection ~ 





Read More 





Crocus vernus 'Remembrance' (Dutch 
Crocus) 


Giant Dutch Crocus 'Remembrance' is a cheerful sight 
with its elegant, large, cup-like violet-purple flowers with 
a silvery gloss and a dark base. Extremely vigorous, 
long-lived and appropriate for naturalizing 


Add to Collection ~ 





Read More 
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Crocus vernus (Dutch Crocus) 





Cycas revoluta (Cycad) 


One of the most popular species, Crocus vernus is an Very slow-growing and long-lived, award-winning Cycas 
early spring blooming bulb that is widely grown in revoluta (Cycad) is a palm-like evergreen perennial with 
gardens or used for winter forcing. a very attractive rosette of shiny, arching, pinnate 


leaves, up to 2-5 ft. long (60-150 cm), atop a 

rugged upright trunk. Each leaf is divided into many 
narrow, leathery, spiny-tipped, deep green leaflets 
adorned with revolute edges. This plant is dioecious. 
Therefore, female plants will not produce seed without 
a nearby male. 


Read More Add to Collection w 
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Read More 
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Cyclamen cilicium (Cilician Cyclamen) Cyclamen coum ‘Maurice Dryden’ 
Award-winning Cyclamen cicilium (Cicilian Cyclamen) is (Persian Violet) 
a lovely fall-flowering bulb with delicate flowers, in One of the brightest jewels of the winter border, award- 
shade of white or rosy-pink, 1 in. wide (2-3 cm), with winning Cyclamen coum ‘Maurice Dryden' is a vigorous 
reflexed, twisted petals marked with a magenta blotch and delightful tuberous perennial with lovely rounded 
at their mouth. silvery leaves edged with dark green and small but 


showy white flowers flushed with purple at the mouth. 
Read More Add to Collection w y PEP 
Read More Add to Collection w 
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Cyclamen coum 'Tilebarn Elizabeth’ 
(Persian Violet) 


One of the brightest jewels of the winter border, 
Cyclamen coum 'Tilebarn Elizabeth’ is a vigorous and 
delightful tuberous perennial with lovely rounded 
pewter leaves and small but showy bicolor flowers. Pale 
pink verging toward white, the luminous blooms are 
delicately edged in rich rose-red and adorned with a 
dark blotch at the bottom of each petal. 


Add to Collection w 





Read More 
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Cyclamen coum (Persian Violet) 


There are few sights which surpass a mixed planting of 
Cyclamen coum (Persian Violet) on an early spring 


morning! 
Add to Collection ~ 


Read More 








Cyclamen hederifolium (Ivy-Leaved 
Cyclamen) 


Popping up in the fall garden when most plants have 
finished blooming, award-winning Cyclamen 
hederifolium is a perennial plant which creates a 


captivating sight when massed. 
Add to Collection w 


Read More 
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Cyclamineus Narcissus Group 


Elegant and graceful daffodils with flared-back petals 
and a straight and slender trumpet. Among the first 
ones to bloom! 


Read More 
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Dahlia 'Ace Summer Emotions' 
Magnificent flowers throughout summer! Favorite of 
many garden enthusiasts, Dahlia 'Ace Summer 
Emotions' features spectacular and huge lilac-pink 


blossoms delicately blending to white towards their 
heart. 





Read More 
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Dahlia 'Alfred Grille’ 


Such a fabulous cocktail of color! Dahlia ‘Alfred Grille’ 
makes quite an impression on onlookers with its 
profusion of spectacular salmon pink flowers blending 


to gold at their heart. 
Add to Collection w 





Read More 
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Dahlia 'Akita' 


A real showstopper, Dahlia ‘Akita’ features huge blooms 
with large chrysanthemum petals in shades of dark 
crimson to red, blending to yellow toward their heart 
and tipped white on their underside. The flowers are as 
large as 5 in. wide (13 cm), with layers and layers of 
incurved petals. A dazzling dahlia that is sure to impress 


you as well as your neighbors! 
Add to Collection ~ 


Read More 








Dahlia 'Ambition' 


Spectacular! Dahlia Ambition's profusion of spectacular 


bright rich purple flowers. 


Read More 


Add to Collection ~ 
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Dahlia 'American Dream' 


Award-winning Dahlia 'American Dream' is quite 
impressive with its profuse and spectacular, large pink 


flowers with thin raspberry stripes. 
Add to Collection w 


Read More 
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Dahlia ‘Apricot Desire’ 
Totally gorgeous, Dahlia 'Apricot Desire’ produces fully 
double soft apricot flowers, blending to pale yellow at 


the base of their broad petals. 
Add to Collection w 


Read More 
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Dahlia 'Apache' 


Multiple award-winning Dahlia 'Apache' is particularly 
elegant with its profuse bright red fringed flowers. No 
wonder it won multiple awards. 


Read More 


Add to Collection ~ 


Dahlia 'April Dawn’ 


A really eye-catching variety, Dahlia ‘April Dawn' 
features magnificent white and pale lilac-lavender 
blooms with splashes of purple at the tips of their 
elongated petals, elegantly contrasting with their white 
heart. An informal decorative dahlia with flowers up to 
6-8 in. wide (15-20 cm), this Dahlia is a remarkable 
addition to the garden and a great pastel variety for all 


sorts of garden situations. 
Add to Collection w 





Read More 


251/341 


7/16/2018 


Find plants that grow in my region - Northern California - North America 
w=» 





Dahlia 'Arabian Night’ 


Award-winning Dahlia 'Arabian Night' can leave no one 
untouched! It makes quite an impression on onlookers 
with its profuse and showy warm, deep-red flowers, 
almost black looking with slightly incurved petals. No 
wonder it won multiple awards. Just look at it. 


Add to Collection w 


Read More 





Dahlia ‘Babylon Pink' 


If you are looking for a glamorous and spectacular 
Dahlia, you have found it! Award-winning Dahlia 
‘Babylon Pink' is an eye-catching Dinnerplate Dahlia 
with huge and magnificent pastel-rose blossoms 
adorned with dark pink splashes. The fully double 
flowers, up to 8 in. wide (20 cm), are shockingly 


gorgeous. 
Add to Collection w 


Read More 
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Dahlia 'Babylon Bronze’ 


If you are looking for a glamorous and spectacular 


dahlia, you have found it! 
Add to Collection ~ 


Read More 








Dahlia 'Bantling' 


The exquisitely shaped globular flowers, up to 2-3 
inches wide (5-7 cm), resemble lollipops and are among 


the cutest dahlia flowers. 
Add to Collection ~ 





Read More 
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Dahlia 'Bishop of Auckland’ 





With lacy, deep purple to near black foliage set against Truly an amazing sight! The stunning contrast of its 
masses of glowing red flowers, Dahlia 'Bishop of brilliant, scarlet flowers atop its dark eggplant-colored, 
Auckland' is a particularly striking Dahlia. almost black, foliage is simply irresistible. 


Read More Add to Collection w Read More Add to Collection ~ 
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Dahlia 'Bishop of Oxford’ Dahlia 'Bitsy' 
Dahlia 'Bishop of Oxford' is a beautiful addition in the Compact, Dahlia 'Bitsy' is a lovely lavender-lilac Waterlily 
garden thanks to the stunning contrast of its brilliant, Dahlia with a real commanding presence. 


coppery orange flowers atop its eggplant-colored 


foliage. Read More Add to Collection ~ 


Read More Add to Collection ~ 
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Dahlia 'Blue Bell' Dahlia 'Bora Bora' 
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Dahlia 'Blue Bell' produces truly beautiful purple-blue 
flowers adorned with broad petals that fade to 
lavender-blue. The fully double flowers, up to 4-6 in. 
wide (10-15 cm), are borne atop strong stems from 
summer to frost and provide an amazing focal point in 
the garden or in a vase. This gorgeous dahlia grows up 
to 36 in. tall (90 cm) and looks amazing with other richly 
colored dahlias, particularly pink and tangerine ones. 


Read More 


Add to Collection w 
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Award-winning Dahlia 'Bora Bora’ is an amazing fusion 
of colors with its profusion of spectacular dark coral- 
pink flowers blending to gold at their heart. 


Add to Collection ~ 


Read More 








Dahlia 'Bridge View Aloha’ 


Such a fabulous cocktail of color provided by award- 
winning Dahlia 'Bridge View Aloha’ with its profusion of 
spectacular bright golden flowers flushed with scarlet at 
their tips! The fully double flowers, up to 8 in. wide (20 
cm) enjoy elongated velvety petals and are not top- 
heavy. We could stare into the blooms of this dahlia for 


days. 
Add to Collection ~ 


Read More 





Dahlia 'Cafe Au Lait' 
Huge and magnificent creamy blossoms! Award- 
winning Dahlia 'Cafe Au Lait' makes quite an impression 


on onlookers with its profuse and magnificent creamy 
blossoms tinged with peachy-light pink overtones. 


Add to Collection ~ 





Read More 
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Dahlia 'Caballero' 


Dahlia 'Caballero' is incredibly eye-catching with its 
broad red petals brushed with soft yellow at their tips, 
perfectly highlighting the form of the flower. 


Read More 


Add to Collection ~ 





Dahlia 'Chat Noir' 
With a superb vase life, spectacular rich deep red 


flowers resembling sea urchins with their elongated 
velvety petals, Dahlia 'Chat Noir’ is acclaimed by many 


garden enthusiasts. 
Add to Collection ~ 
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Dahlia 'Classic Elise' 


Dahlia 'Classic Rosamunde' is a particularly attractive 
Dahlia with masses of warm peach-orange flowers with 
dark red center discs set against deep bronze to near 


black foliage. 
Add to Collection w 





Read More 





Dahlia 'Color Spectacle’ 


Such a fabulous cocktail of color provided by Dahlia 
‘Color Spectacle’ with its profusion of spectacular coral 
orange flowers elegantly tipped in white! 


Add to Collection ~ 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 






Find plants that grow in my region - Northern California - North America 





Dahlia 'Classic Rosamunde' 


With deep bronze to near black foliage set against 
masses of bright, cheery pink flowers, Dahlia ‘Classic 
Rosamunde' is a particularly attractive Dahlia. 


Add to Collection ~ 


Read More 





Dahlia 'Contraste' 


Dahlia 'Contraste' produces profuse and spectacular 
dark red flowers adorned with contrasting pure white 
tips. The fully double flowers, up to 8-9 in. wide (20-22 
cm), are borne atop strong stems from summer to frost 
and provide an amazing focal point in the garden or ina 
vase. Bred in France as a cut flower, this dahlia grows 
up to 36 in. tall (90 cm) and is an excellent choice to 
create a lovely garden display or for showing. 


Add to Collection ~ 





Read More 
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Dahlia 'David Howard' 


Dahlia 'David Howard' makes quite an impression on 
onlookers with its profuse and showy vibrant apricot- 
orange flowers set against the very dark purplish 


bronze foliage. 
Add to Collection w 


Read More 
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Dahlia 'Diva' 


Dahlia 'Diva' can leave no one untouched! It makes 
quite an impression with its profuse and perfectly 
formed, rich raspberry to dark purple flowers. The fully 
double flowers, up to 4-5 in. wide (10-12 cm), are borne 
on very long stems and are perfect for cutting. 


Add to Collection ~ 





Read More 





Dahlia 'Duet' 


Dahlia 'Duet' produces profuse and spectacular bicolor 
flowers, an elegant mix of dark wine toward their heart 
against crisp white at their tips. The fully double flowers, 
up to 6-8 in. wide (15-20 cm), are borne atop strong 
stems from summer to frost and provide an amazing 
focal point in the garden or in a vase. This dahlia grows 
up to 32-36 in. tall (80-90 cm) and is an excellent choice 
to create a lovely garden display or for showing. 


Add to Collection w 


Read More 
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Dahlia 'Dutch Explosion’ 


Try tearing your eyes away from Dahlia Dutch 
Explosion's profusion of spectacular crisp white flowers 


delicately tipped in purple! 
Add to Collection w 





Read More 
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Dahlia ‘Ellen Huston’ (aka Dahlia ‘Ellen 
Houston’) 


Award-winning Dahlia 'Ellen Houston' (aka Dahlia ‘Ellen 
Houston) is a wonderful dwarf bedding Dahlia with its 
profuse and showy vibrant scarlet flowers set against 


the dark bronze-tinged foliage. 
Add to Collection w 


Read More 
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Dahlia 'Eveline' 
A really eye-catching variety, Dahlia 'Eveline' features 


magnificent creamy-white flowers kissed with soft lilac 
at their center and toward the tips of the petals. 


Add to Collection v 





Read More 
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Dahlia 'Emory Paul’ 


One of the largest dahlias, Dahlia 'Emory Paul' produces 
an abundance of rich rosy-purple flowers with 
wonderful wavy petals. The fully double flowers, up to 
12-14 in. wide (30-35 cm), are borne atop strong stems 
from summer to frost and provide an amazing focal 
point in the garden or in a vase. This dahlia grows up to 
3-4 ft. tall (90-120 cm) and is a knockout as a cut flower 


or tall, back of the border dahlia. 
Add to Collection ~ 


Read More 





Dahlia 'Fascination' 


Shiny, bright violet-rose, semi-double flowers! The 
stunning contrast of its eye-catching, shiny, bright 
violet-rose flowers with a very dark center against the 
deep bronze foliage is simply irresistible. 


Add to Collection ~ 


Read More 
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Dahlia 'Fashion Monger’ Dahlia 'Ferncliff Illusion’ 
Dahlia 'Fashion Monger’ adds sparkles to the summer Looking for an eye-catching beauty in your garden? Try 
garden with its rich carmine-red flowers adorned with Dahlia 'Ferncliff Illusion’. 
white tips and a ring of soft yellow, tiny petals at their Read M - 
heart. Facing skyward, the delicate flowers, 3-4 in. Sores |Add for ollectian 4 





across (7-10 cm), stand up nice and straight, even when 
it rains. 


Read More Add to Collection ~ 
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Dahlia 'Fleurel' Dahlia 'Foxy Lady’ 

Dahlia 'Fleurel' produces a profusion of huge and Dahlia 'Foxy Lady' is incredibly beautiful with its 
spectacular white flowers, adorned with a touch of ivory luminous creamy yellow petals brushed with gentle 

at the base of their petals. The fully double flowers, up coral pink at their tips, highlighting the perfect form of 


to 8 in. wide (20 cm), are borne on long, sturdy stems the blooms. 


and are perfect for cutting. Baad iors caaaeacollGaGe 





Read More Add to Collection ~ 
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Dahlia 'Franz Kafka’ 


Dahlia 'Franz Kafka’ is a perfectly formed Pompon 
Dahlia with magnificent deep pink flowers set against 
the dark green foliage. The exquisitely shaped globular 
flowers, up to 2-3 in. wide (5-7 cm), resemble lollipops 
and are among the cutest dahlia flowers. 


Add to Collection ~ 





Read More 
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Dahlia 'Frigoulet' 


Try tearing your eyes away! 





Read More 


Add to Collection ~ 
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Dahlia 'Frost Nip’ 


Looking for an eye-catching beauty in your garden? Try 
Dahlia 'Frost Nip’. This large-flowering Dahlia or 'Dinner 
Plate Dahlia’ features huge and magnificent raspberry 
pink flowers, delicately white edged. The impressive 
fully double flowers, up to 8-10 in. wide (20-25 cm), are 


shockingly beautiful. 
Add to Collection v 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Dahlia 'G.F. Hemerik' 


Favorite of many garden enthusiasts, the delicate 
Mignon Dahlia 'G.F. Hemerik' features masses of single, 
brilliant, coppery orange flowers with a prominent 


yellow disc in their center. 
Add to Collection ~ 


Read More 
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Dahlia 'Gallery Art Deco’ Dahlia 'Gallery Art Nouveau' 
Award-winning Dahlia 'Gallery Art Deco' is a wonderful Award-winning Dahlia 'Gallery Art Nouveau is a 
dwarf bedding Dahlia with profuse and showy, coral- wonderful dwarf bedding Dahlia with profuse, vibrant 
pink flowers, 4-5 in. across (10-12 cm), with slightly purple-lilac flowers, 4-5 in. across (10-12 cm), with 
twisted petals which expose their deep red undersides. slightly twisted petals which expose their deeper purple 
They stand out against the dark green foliage. undersides. They stand out against the dark green 
pad i - foliage. Blooming massively from midsummer to frost, 

emis |Add to Collection ~ | this particularly compact and floriferous dahlia grows 


up to 16 in. (40 cm) and is an excellent choice for beds 
and borders, patio, deck, or balcony. 


Read More Add to Collection w 
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Dahlia ‘Gallery Bellini’ Dahlia 'Gallery Leonardo' 

Dahlia ‘Gallery Bellini’ is a wonderful dwarf bedding Award-winning Dahlia 'Gallery Leonardo’ is a wonderful 
Dahlia with profuse and showy, lilac-pink flowers, 5 in. dwarf bedding Dahlia with profuse and showy, salmon- 
across (13 cm), adorned with creamy-yellow centers. pink flowers, 5 in. across (13 cm), adorned with a touch 
They stand out against the dark green foliage. of yellow towards the petal base. They stand out against 


the dark green foliage. 
Read More Add to Collection w 
Read More Add to Collection w 
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Dahlia 'Gallery Monet’ 


Dahlia ‘Gallery Monet’ is a wonderful dwarf bedding 
Dahlia with profuse and showy, creamy-white flowers, 5 
in. across (13 cm), adorned with pastel lilac tips. They 
stand out against the dark green foliage. 


Add to Collection ~ 


Read More 





Dahlia 'Gallery Rembrandt' 


Award-winning Dahlia 'Gallery Rembrandt’ is a 
wonderful dwarf bedding Dahlia with profuse and 
showy, bright lilac-rose flowers, 4 in. across (10 cm), 
fading to pale pink round the edges. They stand out 


against the dark green foliage. 
Add to Collection ~ 


Read More 
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Dahlia ‘Gallery Pablo' 
Award-winning Dahlia 'Gallery Pablo’ is a wonderful 
dwarf bedding Dahlia with profuse and showy, light 


coral-red flowers, 6 in. across (15 cm), shading to 
apricot-yellow towards the petal base. They stand out 


against the dark green foliage. 
Add to Collection v 





Read More 
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Dahlia ‘Gallery Serenade’ 


Dahlia ‘Gallery Serenade’ is a wonderful dwarf bedding 
Dahlia with profuse and showy, pale lemon-yellow 
flowers, 5 in. across (12 cm), fading to soft yellow at the 
tips of each petal. They stand out against the dark green 


foliage. 
Add to Collection ~ 


Read More 
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Dahlia 'Garden Festival’ 


Dahlia 'Garden Festival’ is incredibly beautiful with its 
showy fire-bright orange petals edged by the thinest 
gold markings that highlight the perfect form of the 
blooms. The fully double flowers are medium-sized, up 
to 4-6 in. wide (10-15 cm), and quite spectacular atop 


the dark green foliage. 
Add to Collection v 


Read More 
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Dahlia 'Gerrie Hoek' 


Dahlia 'Gerrie Hoek's profusion of spectacular, soft pink 
flowers set against its dark green foliage will steal your 


heart! 
Add to Collection w 





Read More 
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Dahlia 'Garden Show' 


Dahlia 'Garden Show' is particularly gorgeous with its 
ring of flat, pale pink petals, complimented with streaks 
of raspberry that fade towards the tips. They surround 
eye-catching masses of tiny elongated creamy-yellow 
florets that form a lovely central pincushion. 


Add to Collection ~ 


Read More 
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Dahlia 'Glorie van Noordwijk’ 





Dahlia 'Glorie van Noordwijk’ is an eye-catching Dinner 
Plate Dahlia with huge and magnificent, butterscotch 
blossoms, up to 8 in. wide (20 cm). The fully double 
flowers are borne on long, dark stems and are excellent 
for cutting. Blooming massively from midsummer until 
frost, this dahlia grows up to 36 in. tall (90 cm) and is an 
excellent choice for beds and borders. 


Add to Collection ~ 





Read More 





Dahlia 'Happy Single Date’ 


With a glorious deep bronze foliage set against masses 
of deep orange flowers, adorned with a small red ring 
surrounding their chocolate-brown centers, Dahlia 
‘Happy Single Date’ is a particularly striking Dahlia. The 
single flowers, up to 4 in. wide (11 cm), blend nicely with 
other plants and add welcomed color and form to the 
late season garden. 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia 'Happy Single First Love’ 


With a glorious dark foliage set against masses of 
apricot-pink flowers that have a small red ring 
surrounding their dark-brown centers, Dahlia 'Happy 
Single First Love' is a particularly striking Dahlia. The 
single flowers, up to 4 in. wide (11 cm), blend nicely with 
other plants and add welcomed color and form to the 
late season garden. 


262/341 
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Read More 





Add to Collection ~ 
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Read More 


Add to Collection ~ 








Dahlia 'Happy Single Flame’ 


With a glorious deep bronze foliage set against masses 
of fiery red flowers, adorned with a small golden-yellow 
ring surrounding their chocolate-brown centers, Dahlia 
'Happy Single Flame’ is a particularly striking Dahlia. The 
single flowers, up to 4 in. wide (9 cm), blend nicely with 
other plants and add welcomed color and form to the 


late season garden. 
Add to Collection w 


Read More 
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Dahlia 'Happy Single Romeo' 


With an attractive near black foliage set against masses 
of glowing, deep wine-red flowers with dark centers, 
Dahlia 'Happy Single Romeo' is a particularly striking 


Dahlia. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia 'Happy Single Party' 


With an attractive dark bronze to black foliage set 
against masses of canary yellow flowers, Dahlia 'Happy 


Single Party’ is worth growing. 
Add to Collection w 


Read More 








Dahlia 'Happy Single Wink' 


With an attractive near black foliage set against masses 
of glowing, velvety lilac flowers with a large purple-red 
center, Dahlia 'Happy Single Wink' is a particularly 


striking Dahlia. 
Add to Collection ~ 





Read More 
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Dahlia 'Hart's Autumn Splendor’ 


Dahlia 'Hart's Autumn Splendor’ is a very cheerful and 
showy Semi-Cactus Dahlia with glowing orange petals 
blending to canary-yellow at their base. 


Read More 
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Dahlia 'Henriette' 


Dahlia 'Henriette' is a magnificent and eye-catching 
dahlia which displays sparkling salmon-pink blossoms, 
delicately fading to cream towards the tips of their 
elongated petals. When the light hits the blooms, they 
shimmer and it is bedazzling to behold. 





Read More Add to Collection v 
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Dahlia 'Hawaii' 





Dahlia 'Hawaii' produces incredibly eye-catching 
flowers, a festive mix of white, pink, and yellow colors. 
The fully double flowers, up to 6 in. wide (15 cm), are 
borne atop strong stems from summer to frost and 
provide an amazing focal point in the garden or ina 
vase. This terrific dahlia grows up to 3-4 ft. tall (90-120 
cm), and wants eyes to pop up and jaws to drop. 


Add to Collection ~ 


Read More 





Dahlia 'Honka Surprise’ 


Slightly fragrant, Dahlia 'Honka Surprise’ is truly 
charming with its showy, 8-petaled star-shaped deep 
pink flowers, almost red, gradually blending into a 


yellow heart. 
Add to Collection ~ 





Read More 
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Dahlia 'Honka White' 


Slightly fragrant, Dahlia 'Honka White' is truly charming 
with its showy, 8-petaled star-shaped pure white 
flowers. Unlike most Dahlias, it is delicate-looking and 


enjoys a subtle presence 
Add to Collection v 





Read More 





Dahlia 'Impression Fabula' 


Perfect for containers! Dahlia Impression Fabula’ is 
particularly elegant with its deep pink petals adorned 
with white tips and a ring of white tiny petals at their 


heart. 
Add to Collection ~ 





Read More 





Dahlia ‘Impression Festivo' 
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Dahlia 'Honka’' 


Slightly fragrant, Award-winning Dahlia 'Honka’ is truly 
charming with its showy, 8-petaled star-shaped pale 
yellow flowers. 


Read More 


Add to Collection ~ 








Dahlia 'Impression Fantastico’ 


Dahlia 'Impression Fantastico’ is particularly elegant 
with its purple and magenta petals adorned with a ring 


of white tiny petals at their heart. 
Add to Collection w 





Read More 


Dahlia 'Impression Fortuna’ 
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Perfect for containers, Dahlia ‘Impression Festivo' is 
particularly elegant with its bright red petals adorned 
with a ring of creamy tiny petals at their heart. 


Add to Collection w 


Read More 
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Charming and cheery, Dahlia 'Impression Fortuna’ is 
particularly eye-catching with its bright golden petals 
adorned with a ring of equally golden tiny petals at their 
heart. 


Read More 


Add to Collection ~ 





Dahlia 'Impression Fuego’ 


Dahlia 'Impression Fuego' will add sparkles to your 
summer garden with its bright red petals adorned with 
a ring of golden tiny petals at their heart. The delicate 
flowers stand up nice and straight even when it rains. 
Blooming massively from midsummer until frost, this 
charming Collarette dahlia grows up to 12-20 in. (30-50 
cm) and is an excellent choice for beds and borders, 


patio, deck, or balcony. 
Add to Collection ~ 





Read More 





Dahlia ‘Jean Marie’ 


Looking for an eye-catching beauty in your garden? Try 
Dahlia ‘Jean Marie’. This large-flowering Dahlia or 
‘Dinner Plate Dahlia’ features huge and magnificent rich 
purple flowers, delicately white edged. 


Add to Collection w 


Read More 
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Dahlia ‘Jan Van Schaffelaar' 


Dahlia ‘Jan Van Schaffelaar' is a perfectly formed 
Pompon Dahlia with magnificent, vibrant pink flowers 
set against the dark green foliage. The exquisitely 
shaped globular flowers, up to 2-3 in. wide (5-7 cm), 
resemble lollipops and are among the cutest dahlia 
flowers. 


Read More 


Add to Collection ~ 





Dahlia 'Jescot Julie’ 


A fabulous Double Orchid Dahlia, 'Jescot Julie ' is a real 
standout with its vivid burnt orange petals that have a 
darker, almost plum-colored, underside and lush bright 


green foliage. 
Add to Collection ~ 


Read More 
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Dahlia 'Jowey Gipsy’ 


Dahlia 'Jowey Gipsy' is incredibly beautiful with its 
luminous creamy yellow petals brushed with gentle 
rose pink at their tips, highlighting the perfect form of 


the blooms. 
Add to Collection ~ 


Read More 
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Dahlia ‘Jura’ 


Dahlia '‘Jura' produces a profusion of spectacular white 
flowers adorned with lilac-purple tips. The fully double 
flowers, up to 5-6 in. wide (12-15 cm), want eyes to pop 
and jaws to drop! Blooming prodigiously from 
midsummer until frost, this dahlia grows up to 40 in. 
(100 cm) and is an excellent choice to create a long- 
lasting garden display. Fabulous cut flowers too! 


Add to Collection w 





Read More 
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Dahlia Jowey Winnie’ 


Dahlia 'Jowey Winnie’ features lovely soft salmon-pink 
flowers contrasting beautifully with the dark green 
foliage. The impressive fully double flowers, up to 4 in. 
wide (10 cm), look great among late summer flowering 
asters and tall grasses. Blooming massively from 
midsummer until frost, this adorable dahlia grows up to 
AO in. tall (100 cm) and is an excellent choice to create a 


lovely garden display or for showing. 
Add to Collection v 


Read More 





Dahlia 'Karma Bon Bini 


Try tearing your eyes away from Dahlia Karma Bon 
Bini's profusion of spectacular, glowing orange-red 


flowers with a golden heart! 
Add to Collection w 





Read More 
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Dahlia 'Karma Choc' 


One of the darkest Dahlias with its masses of dark 
velvety red flowers, almost black at their heart, Karma 


Choc is a remarkable Dahlia. 
| Add to Collection ~ 


Read More 








Dahlia 'Karma Fuchsiana' 


Spectacular, bright fuchsia-red flowers! 


Add to Collection ~ 


Read More 
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Dahlia 'Karma Corona’ 


Try tearing your eyes away from Dahlia Karma Corona's 
profusion of spectacular, glowing salmon-orange 
flowers with a golden heart! The fully double flowers, up 
to 8 in. wide (20 cm), enjoy elongated velvety petals and 
are not top-heavy. Rising on sturdy stems, they stand 
up nice and straight, even when it rains. Especially 
suited for cutting, Dahlia 'Karma Corona’ is an eye- 
catching beauty which benefits from an outstanding 
vase life (7-12 days) 





Read More 


Add to Collection ~ 
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Dahlia 'Karma Gold' 


Dahlia 'Karma Gold' is a gorgeous decorative dahlia with 
large, golden-yellow flowers, up to 6-7 in. wide (15-17 
cm), adorned with a butterscotch center. The fully 
double flowers rise atop strong sturdy stems that make 
great cut flowers. They stand out beautifully against the 
unusual fern-like foliage. Blooming prodigiously from 
midsummer until frost, this dahlia grows up to 40 in. tall 


(100 cm). 
Add to Collection ~ 


Read More 
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Dahlia 'Karma Irene’ Dahlia 'Karma Lagoon' 

Try tearing your eyes away from Dahlia Karma lIrene's Especially suited for cutting, Dahlia 'Karma Lagoon’ is an 
profusion of spectacular, glowing orange-red flowers eye-catching beauty with an outstanding vase life (7-12 
with a golden heart! Especially suited for cutting, this days). Featuring magnificent purple-blue flowers, up to 
Dahlia enjoys an outstanding vase life (7-12 days). The 4-6 in. wide (10-15 cm), this Dahlia is also a remarkable 
fully double flowers, up to 4-6 in. wide (10-15 cm), rise addition to the garden. The fully double flowers rise 
atop sturdy stems and are not top-heavy. They remain elegantly atop sturdy stems and are not top-heavy. 


standing up nice and straight even when it rains. 
al § Read More Add to Collection w 


Read More Add to Collection w 











Dahlia 'Karma Pink Corona’ Dahlia 'Karma Prospero' 

Try tearing your eyes away from Dahlia Karma Pink Try tearing your eyes away from Dahlia Karma 
Corona's profusion of spectacular, lilac-pink flowers Prospero's profusion of spectacular, soft lilac-pink 
with elegant rich pink streaks that run along the length flowers set against its dark green foliage! 


of their petals! 
P Read More Add to Collection + 
Read More Add to Collection ~ 
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Dahlia 'Karma Red Corona’ 


Dahlia 'Karma Red Corona’ produces a profusion of eye- 
catching, fiery red flowers. The fully double flowers, up 
to 5-6 in. wide (12-15 cm), enjoy elongated velvety 
petals and are not top-heavy. Rising on sturdy stems, 
they stand up nice and straight, even when it rains. 
Blooming massively from July until frost, this dahlia 
grows up to 3 ft. tall (90 cm) and stands out in the 
garden and in bouquets. 


Read More 


Add to Collection ~ 
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Dahlia 'Karma Yin Yang' 


Especially suited for cutting, Dahlia 'Karma Yin Yang' is 
an eye-catching beauty with an outstanding vase life (7- 


12 days). 
Add to Collection w 





Read More 
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Dahlia 'Karma Sangria’ 


This magnificent and eye-catching dahlia displays long- 
lasting, hot pink blossoms with gold highlights atop a 


dark green, serrate foliage. 
Add to Collection ~ 


Read More 








Dahlia ‘Kelvin Floodlight’ 


Perhaps the largest of all, this giant dahlia or 'Dinner 
Plate Dahlia’ features huge and magnificent, bright, 
sunny yellow blossoms. Such an appealing focal point! 
The impressive fully double flowers of 'Kelvin 
Floodlight’, up to 10-12 in. (25-30 cm), are not top-heavy 
and remain upright and straight, even when it rains. 


Add to Collection ~ 


Read More 
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Dahlia 'Kogana Fubuki’ 


Spectacular, Dahlia 'Kogana Fubuki' features huge, 
richly petaled flowers in cheerful shades of pink and 
yellow. Producing up to 30 flowers per plant, 'Kogana 
Fubuki’ is a guaranteed attraction, whether in the 


garden or in a vase. 
Add to Collection w 





Read More 





Dahlia 'Lauren Michele' 


Very floriferous, Dahlia 'Lauren Michele' is a lovely pale 
lilac Waterlily Dahlia with a deep purple reverse to the 
petals. The unusual flowers, up to 3-4 in. wide (7-10 cm), 
rise atop sturdy stems and make outstanding cut 


flowers. 
Add to Collection ~ 


Read More 
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Dahlia 'Lady Darlene’ 


Dahlia 'Lady Darlene’ produces huge and spectacular 
butter-yellow flowers adorned with contrasting ruby- 
red tips. The fully double flowers, up to 10 in. wide (25 
cm), are borne atop strong stems from summer to frost 
and provide an amazing focal point in the garden or ina 
vase. Shockingly gorgeous, this dahlia grows up to 36 in. 
tall (90 cm) and is an excellent choice to create a lovely 
garden display or for bouquets. 


Read More 


Add to Collection ~ 





Dahlia 'Lavender Perfection' 


Highly honored throughout the world, Dahlia 'Lavender 
Perfection’ is an eye-catching Dinnerplate Dahlia with 
huge and magnificent lavender-pink blossoms. The fully 
double flowers, up to 8-10 in. wide (20-25 cm), are 
shockingly gorgeous. Blooming massively from 
midsummer until frost, this classic dahlia grows up to 
AO in. tall (100 cm) and is an excellent choice to create a 
lovely garden display or for bouquets. 


Add to Collection ~ 


Read More 
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Dahlia ‘Little William’ Dahlia 'Magenta Star’ 

Admire this eye-catching beauty, Dahlia ‘Little William’, A terrific Single Dahlia, award-winning Dahlia 'Magenta 

an exquisitely-formed Pompon Dahlia with magnificent Star’ features vivid magenta-pink, starry flowers with a 

vibrant strawberry pink flowers with white tips set dark reddish brown disk illuminated by a golden fringe. 


against a dark green foliage. 
g g 6 Read More Add to Collection ~ 
Read More Add to Collection w 








Dahlia 'Marble Ball' | Dahlia 'Martina’' 


You will marvel at the fully double flowers, up to 4 Dahlia ‘Martina’ is incredibly beautiful with its luminous 
inches wide (10 cm), and their perfect petal white petals brushed with gentle purple-pink at their 
arrangement, from the center of the flower to the outer tips, highlighting the perfect form of the blooms. 

edge. 





Read More Add to Collection w 





Read More Add to Collection w 
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Dahlia 'Maxime' Dahlia 'Wegan Dean’ 
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Dahlia 'Maxime' is incredibly beautiful with its showy Totally adorable, Dahlia 'Megan Dean’ features 
orange-red petals edged by thin pale primrose yellow magnificent, soft lavender pink flowers, delicately fading 
markings that highlight the perfect form of the blooms. towards their tips and contrasting dynamically against 


the dark green foliage. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 
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Dahlia 'Mel's Orange Marmalade’ Dahlia 'Melody Dora’ 
Dahlia 'Mel's Orange Marmalade’ is particularly elegant Flowering its heart out, Dahlia 'Melody Dora’ makes 
with its profuse, bright orange fringed flowers. The quite an impression on onlookers with its masses of 
delicate flowers, up to 4-6 in. wide (10-15 cm), resemble pink-salmon flowers fading to orange-yellow towards 
sea anemones with their crimson petals split at their tip. their heart. 
They are not top-heavy and stand up, nice and straight, Read M 
even when it rains. Blooming massively from July until ls panto Soles 
frost, this dahlia grows up to 4 ft. tall (120 cm) and is an 
excellent choice to create a long-lasting garden display. 
Read More Add to Collection w 
y — . " 
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Dahlia 'Welody Harmony’ 
Dahlia 'Melody Gipsy’ is a magnificent member of the Masses of creamy-white flowers fading to purple 
brilliant Melody collection with its masses of showy, towards their petal tips! Flowering its heart out, award- 
semi-double, bright pink flowers delicately exhibiting winning Dahlia 'Melody Harmony’ makes quite an 


their creamy-yellow centers. impression on onlookers 


Read More Add to Collection w Read More Add to Collection ~ 
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Dahlia 'Melody Mambo' 


Flowering its heart out, Dahlia 'Melody Mambo! makes 
quite an impression on onlookers with its masses of 
velvety dark red flowers. Borne on sturdy stems, the 
blossoms, up to 4 in. wide (11 cm), contrast beautifully 


with the lush dark green foliage. 
Add to Collection ~ 





Read More 
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Dahlia 'Melody Pink seailesies 


Flowering its heart out, Dahlia 'Melody Pink Allegro’ 
makes quite an impression on onlookers with its 
masses of vibrant pink flowers adorned with creamy- 
white centers. Borne on sturdy stems, the flowers, up to 
4.5 in. wide (12 cm), contrast beautifully with the lush 
fresh green foliage. They are not top-heavy and remain 
upright and straight, even when it rains. 


Add to Collection ~ 


Read More 








Dahlia 'Mick's Peppermint’ 


Dahlia 'Mick's Peppermint’ produces a profusion of 
huge and spectacular white flowers splashed with hot 
pink. The fully double flowers, up to 8-10 in. wide (20-25 
cm), enjoy elongated petals curling inward. We could 
stare into the blooms of this dahlia for days. 


Add to Collection ~ 





Read More 
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Dahlia 'Moonfire' 


An absolute must for anyone who wants to grow 
dahlias. Dahlia 'Moonfire' features golden orange petals 
blushed with orange-red at their center, and a dark 
chocolate disc that glows with flecks of bright golden 


stamen. 
Add to Collection ~ 





Read More 
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Dahlia 'Motto' 
Stealing the display with its zestfulness, Dahlia 'Motto' is 
an eye-catching Dinnerplate Dahlia with huge and 
magnificent fire-bright orange blossoms that blend into 
brilliant gold at their heart. The fully double flowers, up 
to 7-8 in. wide (17-20 cm), are borne on sturdy stems 
that are great for cutting. Blooming massively from 
midsummer until frost, this dahlia grows up to 36 in. tall 
(90 cm) and pops in the sunny border or in flower 


arrangements. 
Add to Collection ~ 
Vr © 





Read More 


Vek 








v0 


Dahlia ' My Love' is a lovely semi-cactus Dahlia with 
creamy-white flowers radiating out from a greenish 


yellow heart. 
Add to Collection v 
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Dahlia 'My Love' 





Read More 
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Dahlia 'Mrs Eileen’ 


Award-winning Dahlia 'Mrs Eileen’ is a magnificent 
Dahlia with its huge, profuse and showy vibrant orange 
flowers set against the lush green foliage 


Add to Collection ~ 


Read More 








Dahlia 'Myrtles Folly’ 


Resembling a magnificent sunset, Dahlia 'Myrtles Folly’ 
is incredibly beautiful with its mix of gold, coral and rose 
petals, which twist and flick in the most terrific way. 


Add to Collection ~ 





Read More 
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Dahlia 'Mystery Day' 


Looking for an explosion of colors in your garden? Try 


Dahlia 'Mystery Day’. 
Add to Collection v 


Read More 





Dahlia 'Mystic Spirit’ 


With an attractive mahogany to black foliage set against 
masses of soft apricot, ribbed flowers with blush peach 
overtones and elegant dark centers, Dahlia 'Mystic 


Spirit’ is a particularly lovely Dahlia. 
Add to Collection v 


Read More 





Dahlia 'Nepos' 


Bred in Belgium, Dahlia 'Nepos' is a breathtaking 
Waterlily Dahlia with delicate lilac-pink florets that fade 


to white towards their base. 
Add to Collection v 





Read More 


Dahlia 'New Baby’ 


A long time favorite, Dahlia 'New Baby' features 
magnificent orange flowers maturing to vivid vermillion 


and set against a dark green foliage. 
Add to Collection w 





Read More 





Dahlia 'Night Butterfly’ 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia 'Nuit d'Ete' 
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Dahlia 'Night Butterfly’ is particularly gorgeous with its 
velvety, deep red petals adorned with a ring of small 
ruffled white petals at their heart. 


Read More 


Add to Collection ~ 








Dahlia ‘Otto's Thrill' 


If you are looking for a glamorous and spectacular 
Dahlia, you have found it! Award-winning Dahlia ‘Otto's 
Thrill’ is an eye-catching Dinner Plate Dahlia with huge 
and magnificent, luminous pink blossoms. The fully 
double flowers, up to 8-10 in. wide (20-25 cm), are 
borne atop long, sturdy stems and make excellent cut 


flowers. 
Add to Collection w 





Read More 


é | 
Dahlia 'Peaches and Cream' 


Looking for an eye-catching beauty in your garden? Try 
Dahlia 'Peaches and Cream’. This large-flowering Dahlia 
or 'Dinner Plate Dahlia' features huge and magnificent 

creamy flowers with peach streaks and splotch of white 


at their tips. 
Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Award-winning Dahlia 'Nuit d'Ete' is a devilishly dark 
burgundy-red semi-cactus dahlia. The profuse and 
spectacular spiky flowers, up to 5 in. wide (12 cm), enjoy 
elegant elongated velvety petals and resemble elegant 
sea-urchins. 





Read More 


Add to Collection ~ 





Dahlia 'Park Princess' 


Can leave no one untouched! Dahlia Park Princess' is a 
magnificent Cactus Dahlia with its masses of showy, 
bright pink flowers delicately exhibiting their creamy- 


yellow centers. 
Add to Collection w 


Read More 
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Dahlia 'Pearl of Heemstede' 


Very floriferous, Dahlia 'Pearl of Heemstede' is an 
elegant Waterlily Dahlia with silvery-pink flowers with 
broad rays. The blooms are 6-8 in. wide (15-20 cm) and 
contrast beautifully with the dark green foliage. 


Add to Collection ~ 


Read More 
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Dahlia 'Pink Giraffe’ Dahlia 'Pooh' 
A fantastic Double Orchid Dahlia, award-winning Dahlia Dahlia 'Pooh' is particularly charming with its bright 
‘Pink Giraffe' features pale pink and white flowers with orange-red petals adorned with a ring of small ruffled 
swept-back long petals which roll inward along their golden petals at their heart. 


length, displaying their darker pink undersides. 


Read More Add to Collection w 


Read More Add to Collection ~ 





Dahlia 'Preference' Dahlia ‘Priceless Pink' 





Dahlia 'Preference' is a magnificent and eye-catching Eye-catching, Dahlia 'Priceless Pink' produces a 

dahlia which displays soft peachy-pink blossoms, profusion of miniature waterlily flowers with brilliant 

delicately paling to cream towards the tips of their white petals adorned with violet-pink stripes around 

elongated petals. When the light hits the blooms, they their edges. The cheerful flowers, up to 2-3 in. wide (5-7 

shimmer and it is bedazzling to behold. cm), rise atop sturdy stems. Blooming massively from 

esaaiiars [Add to Collection ~ midsummer until frost, this dahlia grows up to 30 in. tall 
(75 cm) and pops in the sunny border or in flower 
arrangements. 


Read More Add to Collection ~ 
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Dahlia 'Procyon' 


Dahlia 'Procyon' produces profuse and 

spectacular brilliant yellow flowers adorned with fiery 
scarlet tips. The fully double flowers, up to 4-5 in. wide 
(10-12 cm), are borne atop strong stems from summer 
to frost and provide an amazing focal point in the 
garden or in a vase. This radiant dahlia grows up to 36 
in. tall (90 cm), and makes an impressive cut flower and 


border dahlia. 
Add to Collection ~ 


Read More 
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Dahlia ‘Puerto Rico' 
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Dahlia 'Puerto Rico' features profuse fire-bright orange- 
red petals made even more vibrant by their blending 


into brilliant gold toward their base. 
Add to Collection w 


Read More 








Dahlia ‘Purple Gem' 


Dahlia 'Purple Gem' is a magnificent and eye-catching 
dahlia with rich-purple, cactus-shaped blossoms, 
adorned with elongated petals. When the light hits the 
blooms, they shimmer and it is bedazzling to behold. 
The flowers are quite spectacular, about 5 in. across (12 


cm), and absolutely irresistible. 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia 'Que Sera’ 


Dahlia 'Que Sera’ is particularly gorgeous with its skirt of 
blueberry ripple mauve-and-white petals that fade 
towards their base. They surround a lovely central 
pincushion of tiny elongated white florets, tipped with 
mauve at its heart as the blooms mature. 


Add to Collection ~ 


Read More 
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Dahlia 'Rebecca's World' 


Dahlia 'Rebecca's World' produces fairly unique, bicolor 
flowers, an elegant mix of crimson, white and burgundy 
which differs from flower to flower. The fully double 
flowers, up to 5 in. wide (12 cm), are borne atop strong 
stems from summer to frost and provide an amazing 
focal point in the garden or in a vase. This spectacular 
dahlia grows up to 48 in. tall (120 cm) and is a perfect 


addition to sunny beds and borders. 
Add to Collection w 


Read More 
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Dahlia 'Scura' 


Flowers its heart out! Compact and bushy, the delicate 
Mignon Dahlia 'Scura' is an adorable dwarf Dahlia 
producing masses of single, brilliant, rich tangerine 
orange flowers with dark orange centers. 


Add to Collection w 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia 'Rip City’ 

A long time favorite, Dahlia 'Rip City’ is a magnificent 
and eye-catching, black-crimson dahlia with wonderful 
wavy petals and an almost black heart. The fully double 
flowers, 4-6 in. across (10-15 cm), add real drama in the 
border and in the vase. They are borne atop long, 
sturdy stems and are excellent for cutting. Blooming 
massively from July until frost, this dahlia grows up to 3- 
4 ft. tall (90-120 cm) and is a knockout as cut flowers or 


in the garden. 
Add to Collection w 





Read More 





Dahlia 'Seattle' 


A stunningly brilliant dahlia variety, Dahlia 'Seattle' is a 
large-flowering Dahlia or 'Dinner Plate Dahlia’ which 
features huge and magnificent golden yellow flowers 
with white tips. The impressive fully double flowers, up 
to 6-8 inches wide (15-20 cm), are shockingly beautiful. 


Add to Collection w 


Read More 
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Dahlia 'Show N Tell' 


Dahlia 'Show N Tell' is an eye-catching Dinner Plate 
Dahlia with huge and festive, frilly, red-orange blossoms 
adorned with buttery-yellow tips. The fully double 
flowers, up to 8-10 in. wide (20-25cm), are borne atop 
strong, sturdy stems. Blooming prodigiously from 
midsummer until frost, this dahlia grows up to 3 ft. tall 
(90 cm). Great for bouquets and stunning at the back of 
the border, its enormous flowers will be the talk of the 


neighborhood. 
Add to Collection ~ 





Read More 
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Dahlia 'Spartacus' 


Adding drama to gardens or bouquets, Dahlia 
'Spartacus' produces profuse, huge, velvety, black- 
crimson flowers with wonderful wavy petals. The fully 
double flowers, up to 9 in. wide (22 cm), are borne atop 
strong stems from summer to frost and provide an 
amazing focal point in the garden or in a vase. This 
dahlia grows up to 4-5 ft. tall (120-150 cm) and is a 
knockout as a cut flower or tall, back of the border 


dahlia. 
Add to Collection ~ 





Read More 





Dahlia 'Star's Favorite' 


Such a fabulous cocktail of color with its profusion of 
spectacular soft pink flowers blending to ivory at their 


heart! 
Add to Collection ~ 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia 'Sunshine' 


Golden yellow flowers with orange centers atop a 


mahogany fern-like foliage! 
Add to Collection w 





Read More 
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Dahlia 'Surprise' 
Dahlia 'Surprise' is a breathtaking beauty which displays 


sparkling peach blossoms, delicately fading to cream 
towards the tips of their elongated petals. 


Add to Collection w 


Read More 





Dahlia 'Sweet Surprise’ 


A really eye-catching variety, Dahlia 'Sweet Surprise’ 
features magnificent white and pale lilac-lavender 
blooms. The fully double flowers, up to 4-5 in. wide (10- 
12 cm), add real elegance in the garden. Blooming 
prodigiously from midsummer until frost, this dahlia 
grows up to 3 ft. tall (90 cm). Great for bouquets and 


stunning at the back of the border. 
Add to Collection ~ 


Read More 








Dahlia ‘Tahiti Sunrise’ 


It will steal the show! Such a fabulous cocktail of color 
provided by award-winning Dahlia Tahiti Sunrise with its 
profusion of spectacular bright red flowers blending to 
yellow at their heart and delicately tipped in purple! 


Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia 'Tam Tam' 


Exquisitely-formed, Dahlia 'Tam Tam’ features 
magnificent deep burgundy flowers set against a dark 
green foliage. The sultry satin chic blooms, up to 3-4 
inches wide (7-10 cm), never fail to provide a great 
display, whether in the garden or in a vase. 


Add to Collection ~ 





Read More 
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Dahlia 'Tartan' 


Stealing the show with its exceptional coloring, Dahlia 
‘Tartan’ is an eye-catching Dinnerplate Dahlia with huge 
and luscious blossoms, a striking mix of deep burgundy 
and brilliant white. The gently ruffled, velvety wine-red 
petals are beautifully edged and tipped with white. The 
fully double flowers, up to 7-8 in. wide (17-20 cm), are 
borne on sturdy stems that are great for cutting. 


Add to Collection w 


Read More 








Dahlia 'Thomas Edison' 


Dahlia 'Thomas Edison’ is an eye-catching Dinner Plate 
Dahlia with huge and magnificent, deep purple 
blossoms. The fully double flowers, up to 8 in. wide 

(20 cm), are borne atop strong, sturdy stems. Blooming 
prodigiously from midsummer until frost, this dahlia 
grows up to 3-4 ft. tall (90-120 cm). It looks amazing 
when mixed with bright red or tangerine dahlias or 
grown among tall ornamental grasses. 


Add to Collection v 





Read More 
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Dahlia 'The Phantom' 


Dahlia 'The Phantom' is particularly arresting with its 
skirt of deep pink petals with generous splashes of 
cherry. They surround a lovely central pincushion of tiny 
elongated florets with a unique combination 


Add to Collection ~ 


Read More 


1. ia\ 


Dahlia 'Tsuku Yori No Shisha' 


Regarded as one of the best fimbriated dahlias, Dahlia 
'Tsuku Yori No Shisha’ is particularly elegant with its 
profuse, creamy-white fringed flowers. The elegant 
flowers, up to 6-8 in. wide (15-20 cm), resemble sea 
anemones with their twisted petals split at their tip. 
They are not top-heavy and stand up, nice and straight, 


even when it rains. 
Add to Collection w 


Read More 
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Dahlia 'Twyning's After Eight’ Dahlia 'Vancouver' 

Elegant and highly popular among the dark-leaved Dahlia 'Vancouver' is an eye-catching Dinner Plate 
dahlias, 'Twyning's After Eight' is a Dahlia variety of rich Dahlia with huge and magnificent, blue-violet blossoms 
contrast with its large, crisp white flowers sparkling atop adorned with white tipped, long petals. The fully double 
its jet black foliage. flowers, up to 8-10 in. wide (20-25cm), are borne atop 


pesca - strong, sturdy stems. Blooming prodigiously from 
Soares ede wee lecden = midsummer until frost, this dahlia grows up to 40 in. tall 
(100 cm). Great for bouquets and stunning at the back 


of the border, its enormous flowers will be the talk of 
the neighborhood. 


Read More Add to Collection w 





Dahlia 'Verda' Dahlia ‘Waltzing Mathilda’ 

Dahlia 'Verda' is a breathtaking beauty which displays A great garden variety, Dahlia ‘Waltzing Mathilda’ looks 
sparkling white blossoms radiating out from greenish stunning in the border or in containers with its informal, 
yellow centers. peach-coral peony-blooms, sometimes touched with a 


cherry red blush. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 
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Dahlia 'Wizard of Oz' 


Admire this eye-catching beauty, Dahlia 'Wizard of Oz', 
an exquisitely-formed Pompon Dahlia with adorable 
soft pink flowers set against a lush green foliage. 


Add to Collection ~ 


Read More 
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Dahlia 'Yellow Star' 


Dahlia 'Yellow Star’ is a magnificent and eye-catching 
dahlia with rich buttery yellow blossoms, slightly fading 
towards the tips of their elongated petals. When the 
light hits the blooms, they shimmer and it is bedazzling 
to behold. The flowers are quite spectacular, about 6 in. 
across (15 cm), and adds a touch of sunshine in the 


garden. 
Add to Collection w 


Read More 








Dahlia coccinea (Scarlet Dahlia) 


Avery popular Dahlia species, Dahlia coccinea provides 
a brilliant floral display with profuse vivid red, single 
velvety flowers in late summer. They contrast 
beautifully against the finely dissected, dark green 
foliage. The single flowers, up to 4 in. wide (10 cm) 
blend nicely with other plants and add welcomed color 
and form to the late summer and fall borders. 


Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Dahlia Types 


There are thousands of varieties of dahlias (!!!) and they 
are all classified by the shape, size and color of their 
flowers. Which one if for you? 


Read More 
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x burkwood 
(Daphne) 


Prized for its brilliant variegated foliage, Daphne x 
burkwoodii 'Carol Mackie' (Daphne) is a small, rounded, 
semi-evergreen shrub with delightfully fragrant clusters 
of pale pink flowers in late spring. The flowers give way 
to tiny red fruits in fall. 


Read More 


Add to Collection w 








Delosperma ‘Fire Spinner’ (Ice Plant) 


Indispensable element of waterwise landscapes, 
Delosperma 'Fire Spinner' (Ice Plant) is a vigorous, 
spreading perennial creating a stunning carpet of 
attractive succulent foliage, covered in late spring to 
early summer with a profusion of brightly colored 
flowers, 1.5 in. across (4 cm), which keep reappearing all 


summer until fall. 
Add to Collection w 


Read More 
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Darwin Hybrid Tulips 


The Darwin Hybrid group includes a series of tulips that 
excel due to their flower size and sturdy, long stems 
that withstand wind and rain. Among the best for 
naturalizing, they provide blooms up to 5 years! 


Read More 





Delosperma ‘Jewel of the Desert 
Amethyst' (Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Amethyst’ (Ice Plant) is a vigorous, mat-forming, 
evergreen succulent with a profusion of pink, daisy-like 
flowers, 2 in. wide (5 cm), with a bright purple center. 
Blooming from late spring to the first frost, the 
blossoms are produced in such quantities that they 
literally cover the lush foliage of fleshy, blue-green 


leaves. 
Add to Collection ~ 





Read More 
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Delosperma ‘Jewel of the Desert Garnet’ 
(Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Garnet' (Ice Plant) is a vigorous, mat-forming, evergreen 
succulent with a profusion of brightly colored, daisy-like 
flowers, 2 in. wide (5 cm). Blooming from late spring to 
the first frost, the blossoms are an incredible mix of 
brilliant scarlet and lavender petals with a central white 


eye. 

Add to Collection w 
- | 
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Read More 
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Delosperma ‘Jewel of the Desert 
Moonstone' (Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Moonstone’ (Ice Plant) is a vigorous, mat-forming, 
evergreen succulent with a profusion of luminous, pure 
white, daisy-like flowers, 2 in. wide (5 cm), surrounding 
a golden center. Blooming from late spring to the first 
frost, the blossoms are produced in such quantities that 
they literally cover the lush foliage of fleshy, blue-green 


leaves. 
Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Delosperma ‘Jewel of the Desert 
Grenade' (Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Grenade’ (Ice Plant) is a vigorous, mat-forming, 
evergreen succulent with a profusion of fiery red and 
magenta, daisy-like flowers, 2 in. wide (5 cm). Blooming 
from late spring to the first frost, the blossoms are 
produced in such quantities that they literally cover the 
lush foliage of fleshy, blue-green leaves. 


Add to Collection ~ 





Read More 





Delosperma ‘Jewel of the Desert Opal’ 
(Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Opal' (Ice Plant) is a vigorous, mat-forming, evergreen 
succulent with a profusion of vibrant, fuchsia, daisy-like 
flowers, 2 in. wide (5 cm). Blooming from late spring to 
the first frost, the blossoms are produced in such 
quantities that they literally cover the lush foliage of 


fleshy, blue-green leaves. 
Add to Collection w 


Read More 





287/341 


7/16/2018 





AON / ba 


Delosperma ‘Jewel of the Desert Peridot’ 
(Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Peridot’ (Ice Plant) is a vigorous, mat-forming, evergreen 
succulent with a profusion of bright yellow, daisy-like 
flowers, 2 in. wide (5 cm). Blooming from late spring to 
the first frost, the blossoms are produced in such 
quantities that they literally cover the lush foliage of 
fleshy, blue-green leaves. 









Read More 


Add to Collection + | 
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Delosperma ‘Jewel of the Desert Ruby’ 
(Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Ruby' (Ice Plant) is a vigorous, mat-forming, evergreen 
succulent with a profusion of brightly colored, daisy-like 
flowers, 2 in. wide (5 cm). Blooming from late spring to 
the first frost, the blossoms are an incredible mix of 
ruby red at the petal tips with a central white eye and a 
golden halo in between. 





Read More Add to Collection 4 
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Delosperma ‘Jewel of the Desert 
Rosequartz' (Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Rosequartz' (Ice Plant) is a vigorous, mat-forming, 
evergreen succulent with a profusion of lilac, daisy-like 
flowers, 2 in. wide (5 cm). Blooming from late spring to 
the first frost, the blossoms are produced in such 
quantities that they literally cover the lush foliage of 
fleshy, blue-green leaves. 





Read More 


Add to Collection ~ 
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Delosperma ‘Jewel of the Desert Topaz’ 
(Ice Plant) 


Almost ever-blooming, Delosperma ‘Jewel of Desert 
Topaz’ (Ice Plant) is a vigorous, mat-forming, evergreen 
succulent with a profusion of salmon pink, daisy-like 
flowers, 2 in. wide (5 cm). Blooming from late spring to 
the first frost, the blossoms are produced in such 
quantities that they literally cover the lush foliage of 
fleshy, blue-green leaves. 





Read More Add to Collection w 





288/341 


7/16/2018 Find plants that grow in my region - Northern California - North America 


“T= 7 





7 PAN 
Delosperma 'Wheels of Wonder - Fire Delosperma 'Wheels of Wonder - 
Wonder' (Ice Plant) Golden Wonder' (Ice Plant) 
Delosperma 'Wheels of Wonder - Fire Wonder' (Ice Delosperma 'Wheels of Wonder - Golden Wonder' (Ice 
Plant) is a vigorous, mat-forming, evergreen succulent Plant) is a vigorous, mat-forming, evergreen succulent 
with a profusion of large, bright orange-red, daisy-like with a profusion of large, bright yellow, daisy-like 
flowers. Blooming from early summer to fall, the flowers. Blooming from early summer to fall, the 
blossoms are produced in such quantities that they blossoms are produced in such quantities that they 
literally cover the lush foliage of fleshy, blue-green literally cover the lush foliage of fleshy, blue-green 
leaves. leaves. 








Read More Add to Collection ~ Read More Add to Collection w 





Delosperma 'Wheels of Wonder - Hot Delosperma 'Wheels of Wonder - Violet 
Pink Wonder' (Ice Plant) Wonder' (Ice Plant) 

Delosperma 'Wheels of Wonder - Hot Pink Wonder' (Ice Delosperma 'Wheels of Wonder - Violet Wonder' (Ice 
Plant) is a vigorous, mat-forming, evergreen succulent Plant) is a vigorous, mat-forming, evergreen succulent 
with a profusion of large, bright pink, daisy-like flowers, with a profusion of large, bright violet, daisy-like 

with a yellow center. Blooming from early summer to flowers, with a white center. Blooming from early 

fall, the blossoms are produced in such quantities that summer to fall, the blossoms are produced in such 
they literally cover the lush foliage of fleshy, blue-green quantities that they literally cover the lush foliage of 
leaves. fleshy, blue-green leaves. 


Read More Add to Collection w Read More Add to Collection ~ 
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Wonder' (Ice Plant) 


Delosperma 'Wheels of Wonder - White Wonder' (Ice 
Plant) is a vigorous, mat-forming, evergreen succulent 
with a profusion of large, pure white, daisy-like flowers. 
Blooming from early summer to fall, the blossoms are 
produced in such quantities that they literally cover the 
lush foliage of fleshy, blue-green leaves. 


Add to Collection ~ 


Read More 





Standing out in the garden with its glistening 

white flowers, Delphinium 'Black Eyed Angels' is a tall 
herbaceous perennial with sturdy flower spikes, densely 
packed with frilly white florets and contrasting black 
central bees. Blooming for weeks from early summer to 
early fall, it adds a wonderful architectural presence to 
the garden and draw the attention from quite a 
distance. Rising from a mound of divided, dark green 
foliage, this Delphinium enjoys a neat compact habit. 


Add to Collection ~ 


Read More 
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Delosperma cooperi (Ice Plant) 
Ideal for hot dry gardens, Delosperma cooperi (Ice 
Plant) is a vigorous, mat-forming, evergreen succulent 
with vibrant, deep purplish-pink, daisy-like flowers, up 
to 2 in. across (5 cm). Blooming continuously from early 


summer to fall, the blossoms are produced in such 
quantities that they literally cover the foliage of fleshy, 


light green leaves. 
Add to Collection w 


Read More 
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Delphinium 'Blue Lace' 


Standing out in the garden with its blue flowers, 
Delphinium ‘Blue Lace' is a tall herbaceous perennial 
with sturdy flower spikes, densely packed with frilly sky 
blue florets adorned with a touch of lavender pink. 
Blooming for weeks from early summer to early fall, it 
adds a wonderful architectural presence to the garden 
and draw the attention from quite a distance. Rising 
from a mound of divided, dark green foliage, this 
Delphinium enjoys a neat compact habit. 


Add to Collection ~ 


Read More 
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Delphinium 'Cobalt Dreams' 


Standing out in the garden with its true blue flowers, 
Delphinium ‘Cobalt Dreams' is a tall herbaceous 
perennial with sturdy flower spikes, densely packed 
with cobalt blue florets and brightly contrasting white 
central bees. Blooming for weeks from early summer to 
early fall, it adds a wonderful architectural presence to 
the garden and draw the attention from quite a 
distance. Rising from a mound of divided, dark green 
foliage, this Delphinium enjoys a neat compact habit. 


Add to Collection ~ 


Read More 





Delphinium 'Magic Fountain Lilac Pink' 
(Larkspur) 


Ideal for small gardens or where space is at a premium, 
Delphinium 'Magic Fountain Lilac Pink' is a shorter 
variety of Larkspur with elegant but sturdy flower 
spikes, densely packed with large, semi-double lilac pink 


florets and contrasting white eyes 
Add to Collection ~ 


Read More 
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Delphinium 'Magic Fountain Lavender’ 
(Larkspur) 


Ideal for small gardens or where space is at a premium, 
Delphinium 'Magic Fountain Lavender' is a shorter 
variety of Larkspur with elegant but sturdy flower 
spikes, densely packed with large, semi-double lavender 


florets and contrasting white eyes. 
Add to Collection ~ 


Read More 
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Delphinium 'Magic Fountain Sky Blue’ 
(Larkspur) 


Ideal for small gardens or where space is at a premium, 
Delphinium ‘Magic Fountain Sky Blue’ is a shorter 
variety of Larkspur with elegant but sturdy flower 
spikes, densely packed with large, semi-double pastel 
blue florets and contrasting white eyes 


Add to Collection ~ 


Read More 


291/341 


7/16/2018 





- 


-& Ak | 
?. & J, 
: » a i G. 


Delphinium 'Magic Fountain White’ 
(Larkspur) 





Ideal for small gardens or where space is at a premium, 
Delphinium 'Magic Fountain White' is a shorter variety 
of Larkspur with elegant but sturdy flower spikes, 
densely packed with large, semi-double pure white 
florets and contrasting dark eyes. 


Read More Add to Collection w 





Standing out in the garden with its rich pink flowers, 
Delphinium 'Pink Punch’ is a tall herbaceous perennial 
with sturdy flower spikes, densely packed with frilly, 
mulberry pink florets adorned with a white, brown, or 
pink striped bee. Blooming for weeks from early 
summer to early fall, it adds a wonderful architectural 
presence to the garden and draw the attention from 
quite a distance. Rising from a mound of divided, dark 
green foliage, this Delphinium enjoys a neat compact 
habit. 


Read More Add to Collection v 
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Delphinium 'Pagan Purples' 


Standing out in the garden with its bold purple flowers, 
Delphinium 'Pagan Purples' is a tall herbaceous 
perennial with sturdy flower spikes, densely packed 
with dark bluish-purple florets adorned with white or 
brown bees. Approximately 10% of these flowers will be 
either white or pale mauve and are often double 
flowered. Blooming for weeks from early summer to 
early fall, it adds a wonderful architectural presence to 
the garden and draw the attention from quite a 
distance. 


Read More Add to Collection w 
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Delphinium ‘Purple Passion’ 


Standing out in the garden with its intense purple 
flowers, Delphinium ‘Purple Passion’ is a tall 
herbaceous perennial with sturdy flower spikes, densely 
packed with deep purple florets adorned with a purple 
and white striped bee. The stems are so strong that 
they do not require staking. Blooming for weeks from 
early summer to early fall, it adds a wonderful 
architectural presence to the garden and draw the 
attention from quite a distance. 


Read More Add to Collection w 
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Deschampsia cespitosa (Tufted Hair Deutzia gracilis 'Nikko' (Slender Deutzia) 
Grass) Ideal for small gardens, Deutzia gracilis 'Nikko' is 

One of the few ornamental grasses that grows well in considered one of the best Deutzia cultivars thanks to 
moderately shady locations, Deschampsia cespitosa its great horticultural merits. 

(Tufted Hair Grass) is a clump-forming, cool season, aoe pure (Add to Collection ~ 
semi-evergreen grass forming a low and dense tussock 





of narrow, dark green leaves 


Read More Add to Collection w 








Deutzia x hybrida 'Magicien' Lemoine Dianthus 'Candy Floss' (Pink) 

A lovely Deutzia hybrid, award-winning Deutzia x Very compact and free flowering, Dianthus 'Candy Floss' 
hybrida 'Magicien' is a dense, upright, bushy shrub with (Pink) is a charming evergreen perennial with masses of 
elegantly spreading, arching stems and particularly highly scented, fully double, pale sugar pink flowers, 
attractive sprays of star-shaped pink and white flowers, adorned with purplish-red markings near the center. 

1 in. wide (2.5cm) across. The delicately toothed petals develop darker shades of 





pink at maturity. 
Read More Add to Collection v 
Read More Add to Collection ~ 
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Dianthus 'Coconut Punch' (Pink) 


Very compact and free flowering, Dianthus 'Coconut 
Punch’ (Pink) is an eye-catching evergreen perennial 
with masses of fragrant, fully double, deep red flowers, 
up to 2 in. across (5 cm), adorned with white markings 
in the center of each petal. As the flowers mature, the 
white markings expand and the red color lightens, 
leaving a wine colored ring around each petal. 


Add to Collection ~ 


Read More 
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Dianthus 'Coral Reef' (Pink) 


Very compact and free flowering, Dianthus 'Coral Reef 
(Pink) is a charming evergreen perennial with masses of 
delightfully scented, deep coral double flowers, up to 
1.5 in. across (4 cm), adorned with white picotee edges. 
Blooming in late spring through summer (with regular 
deadheading), the elegantly frilled blossoms rise on 
short, stout stems above a low cushion of grassy, blue- 


green leaves. 
Add to Collection w 


_ 
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Read More 
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Dianthus 'Coconut Surprise’ (Pink) 


Very compact and free flowering, Dianthus 'Coconut 
Surprise’ (Pink) is a charming evergreen perennial with 
masses of delightfully scented, pure white double 
flowers, up to 1.5 in. across (4 cm), adorned with a 
claret red eye. Blooming in late spring through summer 
(with regular deadheading), the elegantly frilled 
blossoms rise on short, stout stems above a low 


cushion of grassy, blue-green leaves. 
Add to Collection w 


Read More 





Dianthus 'EverLast Burgundy Blush’ 
(Pink) 


Extremely floriferous in each season, Dianthus 'EverLast 
Burgundy Blush' (Pink) is a striking evergreen perennial 
with masses of strongly fragrant, ruby-red flowers 
adorned with frilly margins of hot pink. Blooming in 
spring, late into summer, and again in fall, the cheerful 
blossoms rise on erect stems above a low cushion of 


grassy, blue-green leaves. 
Add to Collection w 


Read More 
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Dianthus 'EverLast Lilact+Eye' (Pink) 






Extremely floriferous in each season, Dianthus 'EverLast 
Lilac+Eye' (Pink) is a striking evergreen perennial with 
masses of strongly fragrant, lilac-pink, ruffled flowers 
adorned with deep burgundy centers. Blooming in 
spring, late into summer, and again in fall, the cheerful 
blossoms rise on erect stems above a low cushion of 


grassy, blue-green leaves. 
Add to Collection w 


Read More 
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Dianthus ‘Fire Star' (Pink) 


Noted for its compact growth and long blooming 
season, Dianthus 'Fire Star' (Pink) is a vigorous semi- 
evergreen perennial which produces an abundance of 
clove-scented, brilliant red flowers, up to 1.5 in. across 
(4 cm), adorned with a darker crimson eye. Blooming in 
late spring to mid summer, the fiery blossoms, up to 3-5 
per stem, rise slightly above a dense glaucous mound of 


narrow, gray-green leaves. 
Add to Collection ~ 





Read More 
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Very compact and free flowering, Dianthus 'Fire and Ice’ 
(Pink) is a charming evergreen perennial with masses of 
delightfully scented, raspberry flowers, up to 1.5 in. 
across (4 cm), adorned with tiny light pink spots and 
white picotee edges. Blooming in early summer and 
early fall, the cheerful blossoms rise on short, stout 
stems above a low cushion of grassy, gray-green leaves. 


Read More 


Add to Collection ~ 








Dianthus 'Fizzy' (Pink) 


One of the earliest and longest flowering, Dianthus 
'Fizzy' (Pink) is a charming evergreen perennial with 
masses of wonderfully scented, double, lavender 
flowers adorned with serrated edges and deep purple 
centers. Blooming in early to mid spring through late 
summer (with regular deadheading), the frilly blossoms 
rise on short, stout stems above a low cushion of 


grassy, blue-green leaves. 
Add to Collection w 





Read More 
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Dianthus 'Frosty Fire’ (Pink) 


Dianthus 'Frosty Fire’ (Pink) is an eye-catching evergreen 
perennial with masses of fragrant, fiery red, double 
flowers, 1 in. across (2.5 cm). Blooming in early summer 
and early fall, the vivid blossoms rise on short, stout 
stems above a low cushion of grassy, icy blue-green 
leaves. 


Read More 


Add to Collection ~ 








Dianthus 'Green Ball' (Sweet William) 


Quite unique, Dianthus barbatus 'Green Ball’ (sweet 
William) produces perfectly round, fuzzy, ball-shaped, 
lime green flowers, up to 3 in. across (7 cm), in late 
spring and summer. The vivid blossoms rise on stiff, 
erect stems clad with long, glossy, dark green leaves. 
This hardy annual or short-lived perennial is a charming 


addition to beds and containers. 
Add to Collection w 





Read More 
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Dianthus 'Georgia Peach Pie’ (Pink) 


Very compact and free flowering, Dianthus 'Georgia 
Peach Pie' (Pink) is an elegant evergreen perennial with 
masses of delightfully scented, palest blush pink flowers 
adorned with vibrant coral centers. Blooming in late 
spring with a repeat in summer and fall (with regular 
deadheading), the large single blossoms rise on short, 
sturdy stems above a low cushion of grassy, blue-green 
leaves. 


Read More 


Add to Collection ~ 





mae . 
Dianthus 'Wemories' 


A modern and improved version of the old-time favorite 
'Mrs Sinkins' introduced in 1863, Dianthus 'Memories' 
(Pink) is a lovely evergreen perennial with masses of 
highly scented, fully double, pure white flowers. 
Blooming in late spring through summer (with regular 
deadheading), the elegantly frilled blossoms rise on 
short, stout stems above a low cushion of grassy, blue- 


green leaves. 
Add to Collection w 





Read More 
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Dianthus 'Neon Star' (Pink) 


Compact and vigorous, Dianthus 'Neon Star' (Pink) is a 
charming evergreen perennial with masses of 
iridescent, clove scented, single cerise flowers, up to 1.5 
in. across (4 cm). Blooming from late spring to late 
summer (with regular deadheading), the frilly blossoms 
rise on sturdy stems above a tidy mound of grassy, 


silver-blue leaves. 
Add to Collection ~ 


Read More 








Dianthus ‘Pinball Wizard' (Pink) 


Very compact and free flowering, Dianthus ‘Pinball 
Wizard' (Pink) is a charming evergreen perennial with 
masses of strongly scented, fully double, soft pink 
flowers, up to 2 in. across (5 cm), adorned with dark 
pink flecks and stripes. Blooming from mid spring 
through early fall (with regular deadheading), the large 
blossoms rise on non-flopping stems above a low 


mound of grassy, silver-blue leaves. 
Add to Collection w 





Read More 
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Dianthus 'Passion' (Pink) 


Very compact and free flowering, Dianthus 'Passion' 
(Pink) is a charming evergreen perennial with masses of 
highly scented, rich velvety red, double flowers. 
Blooming in late spring through summer (with regular 
deadheading), the elegantly frilled blossoms rise on 
short, stout stems above a low cushion of grassy, blue- 


green leaves. 
Add to Collection ~ 


Read More 








ys 
Dianthus ‘Pink Fizz' (Pink) 


Very compact and free flowering, Dianthus 'Pink Fizz' 
(Pink) is a charming evergreen perennial with masses of 
highly scented, fully double, bubblegum pink flowers. 
Blooming in late spring through summer (with regular 
deadheading), the elegantly ruffled blossoms rise on 
short, stout stems above a low cushion of grassy, blue- 


green leaves. 
Add to Collection w 


Read More 
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Dianthus 'Pop Star' (Pink) 


Compact and vigorous, Dianthus 'Pop Star' (Pink) is a 
charming evergreen perennial with masses of clove 
scented, deeply fringed, double, lavender flowers, up to 
1.5 in. across (4 cm), adorned with a cherry eye. 
Blooming from late spring to late summer (with regular 
deadheading), the frilly blossoms rise on sturdy stems 
above a tidy mound of grassy, silver-blue leaves. 


Add to Collection ~ 


Read More 








Dianthus ‘Raspberry Swirl’ (Pink) 


Very compact and free flowering, Dianthus 'Raspberry 
Swirl’ (Pink) is a charming evergreen perennial with 
masses of strongly scented, single, pale pink flowers 
adorned with a deep maroon picotee edge and eye. As 
they age, the petals fade to white and the picotee edges 
change to magenta. Blooming from late spring to mid- 
summer (or later with regular deadheading), the large 
blossoms rise on long, upright stems above a low 


mound of grassy, silver-blue leaves. 
Add to Collection w 





Read More 
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Dianthus 'Raspberry Surprise’ (Pink) 


Very compact and free flowering, Dianthus 'Raspberry 
Surprise’ (Pink) is a charming evergreen perennial with 
masses of highly scented, semi-double, rosy pink 
flowers adorned with a burgundy eye. Blooming in late 
spring through summer (with regular deadheading), the 
frilly blossoms rise on short, stout stems above a low 


cushion of grassy, blue-green leaves. 
Add to Collection w 


Read More 
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Dianthus 'Romance' (Pink) 


. 


Very compact and free flowering, Dianthus 'Romance' 
(Pink) is a charming evergreen perennial with masses of 
highly scented, salmon-pink double flowers adorned 
with a carmine blush eye. Blooming in late spring 
through summer (with regular deadheading), the 
elegantly frilled blossoms rise on short, stout stems 
above a low cushion of grassy, blue-green leaves. 


Add to Collection ~ 


Read More 
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Dianthus 'Rosy Cheeks’ (Pink) Dianthus 'Starbust' (Pink) 
Very compact and free flowering, Dianthus 'Rosy Very compact and free flowering, Dianthus 'Starbust' 
Cheeks' (Pink) is a charming evergreen perennial with (Pink) is a charming evergreen perennial with masses of 
masses of strongly scented, ruffled, double, rosy-pink strongly scented, semi-double, frilly, cherry-red flowers 
flowers, up to 2 in. across (5 cm). Blooming from late adorned with striking pink and white patterns. 
spring to mid-summer (or later with regular Blooming from late spring to mid-summer (or later with 
deadheading), the large blossoms rise on non-flopping regular deadheading), the large blossoms rise on 
stems above a low mound of grassy, silver-blue leaves. upright stems above a low mound of grassy, silver-blue 


leaves. 
Read More Add to Collection w 
Read More Add to Collection w 
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Dianthus 'Starlette' (Pink) Dianthus 'Su 


= 


gar Plum' (Pink) 

Compact and vigorous, Dianthus 'Starlette' (Pink) is a Very compact and free flowering, Dianthus 'Sugar Plum' 
charming evergreen perennial with masses of clove (Pink) is a charming evergreen perennial with masses of 
scented, deeply fringed, double, raspberry flowers, up highly scented, double flowers packed with wavy petals 
to 1.5 in. across (4 cm). Blooming from late spring to of maroon, pink and white. Blooming in late spring 

late summer (with regular deadheading), the frilly through summer (with regular deadheading), they open 
blossoms rise on sturdy stems above a tidy mound of from attractive chocolate buds and rise on short, stout 
grassy, silver-blue leaves. stems above a low cushion of grassy, blue-green leaves. 








Read More Add to Collection w Read More Add to Collection w 
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Dianthus 'Superstar' (Pink) 


Compact and vigorous, Dianthus 'Superstar' (Pink) is a 
charming evergreen perennial with masses of clove 
scented, single, elegantly fringed, cherry red flowers, up 
to 1.5 in. across (4 cm), adorned with white and pink 
patterns and a deep cherry eye. Blooming from late 
spring to late summer (with regular deadheading), the 
frilly blossoms rise on sturdy stems above a tidy mound 


of grassy, silver-blue leaves. 
Add to Collection w 


Read More 


Dianthus barbatus (Sweet William) 


Dianthus barbatus (Sweet William) is a biennial or short- 
lived perennial prized for its densely packed, flattened 
clusters of small flowers from late spring to the first 
frosts. Flowers may be single or double and come ina 
wide array of colors from white to dark red, often in 
bicolor combinations, sometimes with a contrasting eye 


and fringed petals. 
Add to Collection v 





Read More 
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Dianthus barbatus 'Auricula Eyed Mixed' 
(Sweet William) 


Dianthus barbatus 'Auricula Eyed Mixed’ (Sweet William) 
is a biennial prized for its densely packed, flattened 
clusters of small flowers adorned with contrasting pale 
centers. Blooming from late spring to the first frosts, 
the fragrant bicolored flowers come in crimson, purple 
and pink. The vivid blossoms rise on erect stems above 
low mounds of grass-like, mid green leaves. 


Add to Collection ~ 





Read More 
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Dianthus caryophyllus ‘King of the 
Blacks' (Carnation) 





Enriching any garden's color scheme, Dianthus 
caryophyllus 'King of the Blacks' (Carnation) is an eye- 
catching, loosely-tufted, herbaceous perennial with a 
profusion of clove-scented, dark burgundy-red, double 
flowers, up to 2 in. across (5 cm), atop firm stems. 
Elegantly rising above a low mound of evergreen, gray- 
green, linear foliage, the velvety, ruffled blossoms are 
produced in succession from late spring to mid 


summer. 
Add to Collection ~ 





Read More 
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Dianthus chinensis (Chinese Pink) 


Highly popular, Dianthus chinensis (Chinese Pink) is a 
biennial or short-lived perennial prized for its 
abundance of colorful, flat, single flowers adorned with 
heavily fringed petals and a dark central eye. Blooming 
over a long period from late spring throughout 
summer, the flowers come in a wide array of bright 
colors from white to red, often in bicolor combinations. 


Read More | Add to Collection ~ | | Add to Collection ~ | Collection ~ 


aX a 





Dianthus chinensis heddewigii 'Black 
And White Minstrels’ (Pink) 


Incredibly eye-catching, Dianthus chinensis heddewigii 
‘Black And White Minstrels' is a compact and free 
flowering Chinese Pink with quite unique, fully double, 
copiously laced, black and white flowers, 1 in. across 
(2.5 cm). Sweetly fragrant, their petal tips are heavily 
frilled, adding further charm to the display. 


Add to Collection ~ 


Read More 





] 


Dianthus deltoides ‘Arctic Fire’ (Maiden 
Pink) 


Vigorous and free-flowering, Dianthus deltoides ‘Arctic 
Fire' (Maiden Pink) is an evergreen perennial forming a 
spreading mat of narrow, dark green leaves. In late 
spring and summer, the foliage mound is covered by a 
profusion of small, white, single flowers adorned with 
delicately fringed petals and a brilliant red eye. Borne 
on branched flowering stems, the dainty blossoms 
attract bees and butterflies, but are ignored by deer. 


Add to Collection ~ 


Read More 
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Dianthus deltoides (Maiden Pink) 


Vigorous and free-flowering, Dianthus deltoides 
(Maiden Pink) is an evergreen perennial forming a 
spreading mat of narrow, green leaves. In late spring 
and summer, the foliage mound is covered by a 
profusion of heavily fringed, small, single flowers in 
shades of red, pink or white. Borne on branched 
flowering stems, the dainty blossoms attract bees and 


butterflies, but are ignored by deer. 
Add to Collection w 





Read More 
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Dianthus gratianopolitanus 'Firewitch' 
(Cheddar Pink) 


Rich of a pleasing clove fragrance, Dianthus 
gratianopolitanus 'Firewitch' (Cheddar Pink) is an 
evergreen perennial which produces an abundance of 
brilliant, purplish-pink, small flowers with frilled petals 
atop wiry stems. Rising from tufted mounds of grassy, 
blue-gray, silvery foliage, they bloom in mid to late 
spring, in such quantities that the blossoms literally 


cover the plant. 
Add to Collection w 





Read More 
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Dianthus plumarius 'Laced Monach' 
(Pink) 

Blooms enthusiastically! Dianthus 'Laced Monarch' is a 


very charming modern Border Pink with double purple- 
pink blooms richly laced with burgundy. 


Add to Collection ~ 


Read More 
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Dianthus gratianopolitanus (Cheddar 
Pink) 


Ground-hugging, Dianthus gratianopolitanus (Cheddar 
Pink) is a very charming evergreen perennial which 
produces abundant, richly scented, rose to pink small 
flowers (less than an inch across) with fringed petals 
atop wiry stems. Rising from tufted mounds of grassy, 
gray-green foliage, they bloom enthusiastically in late 
spring with some sporadic rebloom in summer, 
specifically if the plants are deadheaded regularly. 


Add to Collection ~ 





Read More 


Dicentra 'Amore Pink' (Bleeding Heart) 


Very floriferous, Dicentra ‘Amore Pink' (Bleeding Heart) 
is a compact perennial noted for its beautiful feathery 
blue-green foliage and its impressive count of soft pink 
flowers. Blooming over a very long season extending 
from late spring to late summer, the flowers dangle 
gracefully above the foliage mound. Perfect to brighten 


a shady border. 
Add to Collection w 


Read More 





302/341 


7/16/2018 





Dicentra spectabilis 'Alba' (Bleeding 
Heart) 


Dicentra spectabilis 'Alba' (Bleeding Heart) is a graceful 
perennial that is fabulous to brighten a shady border. In 
late spring, it bears elegant, arching wands of heart- 
shaped, pristine white flowers with protruding white 
petals, which dangle above the fern-like foliage of fresh 


green leaves. 
Add to Collection w 


Read More 
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Dicentra spectabilis 'Gold pears 
(Bleeding Heart) 


Noted for its brilliant gold leaves and peach-colored 
stems, Dicentra spectabilis 'Gold Heart' (Bleeding Heart) 
is a graceful perennial that is fabulous to brighten a 
shady border. In late spring, it bears elegant, arching 
wands of heart-shaped rose-pink flowers with 
protruding white petals which dangle above the foliage 


for several weeks. 
Add to Collection ~ 





Read More 





Dicentra spectabilis 'Valentine' (Bleeding 
Heart) 


Noted for its brilliant floral display, Dicentra spectabilis 
‘Valentine’ (Bleeding Heart) is a graceful perennial which 
produces dozens of arching flower stems adorned with 
dangling, heart-shaped, rich scarlet-red flowers with 
protruding white petals. Blooming in late spring to early 
summer, they add drama in the shady garden. 


Add to Collection ~ 





Read More 
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Dicentra spectabilis 'White Gold' 
(Bleeding Heart) 


Dicentra spectabilis 'White Gold' (Bleeding Heart) is a 
graceful perennial that is perfect to brighten any shade 
garden. In late spring, it bears elegant, arching wands of 
heart-shaped, brilliant white flowers with protruding 
white petals, which dangle above the fern-like foliage of 


golden leaves. 
Add to Collection w 





Read More 
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Dicentra spectabilis (Bleeding Heart) 


This old garden favorite, Bleeding Heart (Dicentra 
spectabilis), is a graceful perennial, offering a soft green 
foliage and attractive, pink or white, nodding, heart- 
shaped flowers coupled with protruding white petals 
hanging from arching stems above the foliage. 





Read More Add to Collection w 
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Dierama pulcherrimum (Angel's Fishing 
Rod) 


Dierama pulcherrimum (Angel's Fishing Rod) is an 
elegant, evergreen perennial featuring long, gracefully 
arching stems adorned with nodding, bell-shaped, pale 
pink to magenta to white flowers from early to late 
summer. The blossoms open in sequence along the 
wiry stems as the season progresses. They overhang 
gorgeously above a clump of long, narrow, grass-like 
leaves that are evergreen in mild winter climates. 


Add to Collection ~ 
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Read More 
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Dicksonia antarctica (Soft Tree 


Slow-growing, award-winning Dicksonia antarctica (Soft 
Tree Fern) is a semi-evergreen tree with a very attractive 
terminal rosette of gracefully arching, deeply divided, 
glossy dark green fronds, up to 10 ft. long (3 m). Its 
stout trunk is covered with soft reddish-brown hairs. 
Evergreen in mild climates, Dicksonia antarctica is 
deciduous in colder areas. Incredibly easy to grow, it 
enjoys a strong architectural presence and makes a 
spectacular accent 





Read More Add to Collection w 
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Dietes grandiflora (Fairy Iris) 


Native to eastern and southern Africa, Dietes 
grandiflora (Fairy Iris) is a rhizomatous evergreen 
perennial with large, iris-like flowers, 4 in. across (10 
cm), borne on erect, slender stalks atop clumps of long, 
upright, stiff, sword-like green leaves. Each waxy white 
flower consists of 3 outer petals adorned with a stripe 
of rich yellow near their base, and 3 inner segments 
flecked with brown at their heart. Radiating from the 
bloom's center are 3 pale violet style arms. 


Add to Collection ~ 


Read More 
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Dietes iridioides (Fortnight Lily) 


Native to eastern and southern Africa, Dietes iridioides 
(Fortnight Lily) is a rhizomatous evergreen perennial 
with attractive flowers resembling small Japanese Irises. 
They appear on branched stalks over an incredibly long 
season, extending from spring to fall and sometimes 
well into winter in mild climates. 


Read More 


Add to Collection ~ 
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Digitalis purpurea ‘Excelsior Group’ 
(Common Foxglove) 





Providing architectural height to borders, Digitalis 
purpurea ‘Excelsior Hybrid’ is a popular and remarkable 
strain of Foxgloves that produces tall spikes of 
pendulous, funnel-shaped blossoms in a lovely range of 
pastel colors including pink, lavender, and white. 


Add to Collection ~ 


Read More 
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Digitalis purpurea 'Camelot White' 
(Common Foxglove) 


Providing architectural height to borders, Digitalis 
purpurea 'Camelot White' (Common Foxglove), is an 
eye-catching biennial or short-lived perennial, which 
forms tall spires of pendulous, funnel-shaped, pure 
white flowers delicately speckled in the throat. 


Add to Collection ~ 


Read More 








Digitalis purpurea 'Pam's Choice’ 
(Common Foxglove) 


Providing architectural height to borders, Digitalis 
purpurea ‘Pam's Choice’ (Common Foxglove), is an eye- 
catching biennial or short-lived perennial, which forms 
tall spires of pendulous, funnel-shaped, pure white 
flowers heavily spotted with maroon purple in the 


throat. 
Add to Collection ~ 


Read More 
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Digitalis purpurea (Common Foxglove) 


Providing striking color and architectural height to 
borders, Digitalis Purpurea, commonly known as 
Common Floxglove, is an eye-catching biennial or short- 
lived perennial, which forms tall spires, rising from a 
basal rosette of deep green oval leaves, of pendulous, 


funnel-shaped flowers 
Add to Collection w 


Read More 








Double Late Tulips 


Showy, double, bowled shaped flowers that resemble 
roses or peonies. These tulips introduce charm and 
romance in the garden with their multi-petalled flowers! 


Read More 
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Double Early Tulips 


With their double row of petals, the Double Early Tulips 
look almost like peonies. Their bowl-shaped blooms 
reach 3 in. (8 cm) across and come in a wide range of 
colors 


Read More 





Double Narcissus Group 


Most are fragrant, all are incredibly attractive and 
showy. These double daffodils resemble peonies or 
carnations more than classic daffodils with their packed 
rows of petals and all their frills! 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Dracaena draco (Dragon Tree) 


Slow-growing, award-winning Dracaena draco (Dragon 
Tree) is an evergreen tree with attractive hefty limbs 
and stiff but flexible leaves. Sparsely branched, the 
thick, swollen, cylindrical trunk, branches into stout, 
upright arms with terminal rosettes of sword-shaped, 
blue-green leaves to 2 ft. in length (60 cm). 


Add to Collection ~ 


Read More 
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Dryopteris erythrosora ‘Brilliance’ 
(Autumn Fern) 





Dryopteris erythrosora 'Brilliance' (Autumn Fern) is an 
evergreen fern with strikingly orange-red new fronds in 
spring, which contrast beautifully with the shiny, dark 
green, mature fronds. Fading to lustrous summer green 
as the season progresses, the bipinnate, triangular 
blades draw attention again in fall with their bright red 
ripe spores (sori) on their undersides. 


Add to Collection w 


Read More 
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Dudleya brittonii (Giant Chalk Dudleya) 


Award-winning Dudleya brittonii (Giant Chalk Dudleya) 
is an evergreen succulent with gorgeous solitary 
rosettes, 12-18 in. wide (30-45 cm), of spoon-shaped, 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 
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Drosanthemum floribundum (Ice Plant) 


Indispensable element of waterwise landscapes, 
Drosanthemum floribundum (Ice Plant) is a vigorous, 
spreading, mat forming perennial creating a dazzling 
carpet of attractive succulent foliage, covered in late 
spring to early summer with a profusion of lilac purple 
flowers. The flowers usually open about midday and 
close in the evenings. 





Read More 


Add to Collection ~ 
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Dryopteris filix-mas (Male Fern) 


Dryopteris filix-mas (Male Fern) is a large, deciduous 
fern with erect, stout rhizomes supporting graceful 
bouquets of lance-shaped, dull green fronds. Tapering 
at the base, each frond (blade) is pinnate-pinnatifid with 
20-30 pairs of long-pointed leaflets per blade. Turning 
coppery in fall, this most adaptable and robust fern 
thrives on neglect and is pest and disease free. 


Add to Collection ~ 





Read More 
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Dwarf Asiatic Hybrid Lilies - Pixie Series 
Just a knockout! Among the easiest lilies to grow and 
the earliest to bloom, dwarf Asiatic 'Pixie' Lilies enjoy 


large, brightly-colored, satin trumpet flowers delicately 
freckled in the throat, that can't be missed 
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white to silver-gray leaves. The fleshy leaves are 
covered with a heavy coat of chalky powder than can be 


rubbed off. 
Add to Collection w 


Read More 
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Dymondia margaretae (Silver Carpet) 


Native to the coastal plains of South Africa, Dymondia 
margaretae (Silver Carpet) is a slowly spreading 
evergreen perennial forming a dense silvery-green mat 
over time and choking out virtually all weeds. Growing 
no more than 1-3 in. tall (2-7 cm), its tiny and narrow, 
gray-green leaves curl slightly, exposing the white 
underside of the leaves and conferring a variegated 


look. 
Add to Collection ~ 


Read More 





Echeveria ‘Arlie Wright’ 
Echeveria 'Arlie Wright’ is a stunning evergreen 
succulent with small rosettes (4 in. or 10 cm) of 
copiously ruffled leaves ranging from tan and green to 


rose-pink depending on the time of year and sun 
exposure. A great addition to the sunny garden or 


decorative containers. 
Add to Collection ~ 


Read More 
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Read More 


Add to Collection ~ 








Echeveria ‘Afterglow’ 


Resembling a rose, Echeveria ‘Afterglow’ is an incredibly 
pretty evergreen succulent with large rosettes (12 in. or 
30cm) of fleshy, powdery lavender-pink leaves adorned 


with delicate bright pink edges. 
Add to Collection v 


Read More 





Echeveria 'Frank Reinelt' 


Extraordinarily eye-catching, Echeveria 'Frank Reinelt' is 
a small evergreen succulent forming tight rosettes of 
fleshy, sharp-pointed, powdery blue-green leaves 
adorned with vivid rose-red margins towards their tips. 
In perfect specimens, this interesting coloration extends 
around the entire top half of the leaf. In winter, a 
flowering spike bearing urn-shaped pale green and pink 


flowers is on display. 
Add to Collection ~ 
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Echeveria 'Imbricata' 


Vigorous and popular, Echeveria 'Imbricata' is a small 
evergreen succulent forming tight rosettes of fleshy, 
saucer-shaped, blue-green leaves. It produces offsets 
very freely. They hug the mother rosette, creating 
overlapping circles. In the spring and early summer, a 
flowering spike bearing loose clusters of small, bell- 
shaped orange-red flowers is on display. 


Add to Collection w 


Read More 
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Echeveria 'Perle von Nurnberg’ 


Among the most popular Echeverias with florists, 'Perle 
von Nurnberg’ is a small evergreen succulent of 
breathtaking beauty. It forms a solitary rosette of fleshy, 
rounded, pointed, pastel gray leaves adorned with 


purplish-pink highlights. 


Read More 
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Echeveria 'Lady Aquarius’ 


Echeveria 'Lady Aquarius' is a graceful evergreen 
succulent with large rosettes (8 in. or 20 cm) of 
delicately ruffled, soft blue leaves, adorned with pink 
edges. Depending on the time of year and sun 
exposure, the color of this elegant echeveria will vary. A 
great addition to the sunny garden or decorative 


containers. 
Add to Collection ~ 


Read More 





Echeveria 'Princess Lace' 


Echeveria 'Princess Lace' is an incredibly pretty 
evergreen succulent with large rosettes (12 in. or 30 cm) 
of heavily frilled, blue-gray leaves warming up to red- 
orange depending on the time of year and sun 
exposure. A great addition to the sunny garden or 


decorative containers. 
Add to Collection ~ 


Read More 
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Echeveria ‘Purple Pear!’ Echeveria 'Ruffles' 


Echeveria 'Purple Pearl’ is an eye-catching evergreen Echeveria 'Ruffles' is an incredibly pretty evergreen 
succulent forming a large rosette, 12 in. across (30 cm), succulent with large rosettes of heavily frilled, gray- 

of fleshy, slightly rounded, pointed, olive green to green leaves warming up to pink depending on the time 
lavender-rose leaves adorned with pink edges. The of year and sun exposure. In late summer, it sends up 
more sun, the more rosy color. tall stalks bearing red-orange flowers. A great addition 





to the sunny garden or decorative containers. 
Read More Add to Collection ~ 
Read More Add to Collection ~ 
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Extraordinarily eye-catching, Echeveria agavoides Extraordinarily eye-catching, Echeveria agavoides 
‘Ebony' is a small evergreen succulent forming tight ‘Lipstick’ is a small evergreen succulent forming crisp 
rosettes of fleshy, sharp-pointed, gray-green leaves rosettes of fleshy, sharp-pointed, bright green leaves 
adorned with vivid red margins turning chocolate to adorned with vibrant crimson margins. Reminiscent of 
dark purple towards their tips. In perfect specimens, an Agave, each leaf is tipped with a small spine (hence 
this interesting coloration extends around the entire the name). 


top half of the leaf. 
Read More Add to Collection ~ 
Read More Add to Collection w 
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Echeveria agavoides ‘Maria’ 


Extraordinarily eye-catching, Echeveria agavoides 
‘Maria’ is a small evergreen succulent forming tight 
rosettes of fleshy, sharp-pointed, pale green leaves 
adorned with vivid red margins towards their tips. In 
perfect specimens, this interesting coloration extends 
around the entire top half of the leaf. Reminiscent of an 
Agave, each leaf is tipped with a small spine (hence the 
name). 


Read More 


Add to Collection ~ 
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Echeveria harmsii (Red Echeveria) 


A particularly showy flowering species, Echeveria 
harmsii (Red Echeveria) is a succulent evergreen 
subshrub forming small rosettes of fleshy, narrow, dark 
green, velvet-plush leaves adorned with red edges. In 
spring, it sends up flowering stems bearing large, urn- 
shaped, bright orange flowers with golden throats 
which are highly attractive to hummingbirds. 


Add to Collection v 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 





Echeveria elegans 


Vigorous, award-winning Echeveria elegans (Mexican 
Snowball) is an evergreen succulent with tight rosettes 
(4 in. wide or 10 cm) of fleshy, spoon-shaped, pale 
silvery-green leaves. In late winter and spring, it sends 
up 1ft. tall (30 cm), pink-red stems which bear lantern- 
shaped pink flowers, tipped with yellow. 


Add to Collection ~ 


Read More 
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Echeveria nodulosa (Painted Echeveria) 


Extraordinarily eye-catching, Echeveria nodulosa 
(Painted Echeveria) is a fascinating evergreen succulent 
forming 5 in. wide rosettes (12 cm) of fleshy, pointed, 
concave, olive green leaves adorned with vivid red 
markings on both margins and mid leaf. 


Add to Collection ~ 


Read More 
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Echeveria r runyonii ae Tur rvy' 


Fast growing, award-winning Echeveria runyonii 'Topsy 
Turvy’ is an evergreen succulent with stemless rosettes 
(4 in. wide or 10 cm) of waxy, spoon-shaped, powdery 
blue-gray leaves which are interestingly rolled 
downwards along their length, and curled up so that the 
tips point toward the centre of the plant. 


Add to Collection v 


Read More 


Echeveria setosa EE h aay 


Very distinct, award-winning Echeveria setosa (Mexican 
Firecracker) is an evergreen succulent with stemless 
rosettes, 6 in. wide (15 cm), packed with one hundred or 
more fleshy, spoon-shaped, green leaves covered with 
dense white hairs. In late spring, it sends up 1ft. tall (30 
cm) stems which bear urn-shaped red flowers adorned 


with yellow tips. 
Add to Collection ~ 


Read More 








Echinacea 'Amazing Dream' 
(Coneflower) 


Will flower its heart out! Echinacea 'Amazing Dream’ is a 
dream for gardeners with its compact habit and its 
profuse flowering of deep pink flowers over a long 


lasting blooming season. 
Add to Collection ~ 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Echinacea ‘Art's Pride' (Coneflower) 


Tough and free-blooming, Echinacea ‘Art's Pride' 
produces cheerful, perfectly formed, tangerine-orange 
flowers with slender, delicately reflexed petals 
surrounding a dark chocolate center. 


Add to Collection w 





Read More 
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Echinacea 'Cheyenne Spirit’ 
(Coneflower) 


Gold Medal for the attractiveness of its flowers and 
their rich color range, its sturdiness and low water 
needs, Echinacea 'Cheyenne Spirit' has won the hearts 


and minds of many gardeners 
Add to Collection w 





Read More 
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Echinacea 'Cleopatra' (Coneflower) 


Named for the brilliant Cleopatra Butterfly, Echinacea 
‘Cleopatra’ is a luminous Coneflower with large, 
fragrant, vibrant golden-yellow flowers, 3.5 in. across (8 
cm), adorned with a warm copper cone. Well branched, 
its numerous flowering stems are strong and held 


upright. 
Add to Collection ~ 


Read More 








Echinacea 'Daydream' (Coneflower) 


Fragrant and low growing! Echinacea 'Daydream' is 
great-looking with its soft yellow, drooping petals 
surrounding their prominent brown center cone. 


Add to Collection ~ 


Read More 





Echinacea 'Eccentric' (Coneflower) 


Floriferous, Echinacea ‘Eccentric’ is an eye-catching 
Coneflower with semi-double, rich red flowers, 6 in. 
across (15 cm), adorned with a hint of purple and 


gradually maturing to orange-red. 
Add to Collection ~ 


Read More 
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Echinacea 'Firebird' (Coneflower) 


Fragrant, fiery orange-red flowers! Echinacea 'Firebird' 
bears fiery orange-red shuttlecock-shaped flowers with 
prominent dark cones that are a feast for the eyes 





Read More 


Add to Collection w 
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Echinacea 'Harvest Moon' (Coneflower) 


Noted for its large, sweetly fragrant Coneflowers, 
Echinacea ‘Harvest Moon’ produces a profusion of 
earthy gold blossoms, 4 in. across (10 cm), adorned with 
wide, overlapping, slightly reflexed, peach-orange petals 
tinged yellow. They surround a contrasting coppery- 
orange central cone. Rich of a delightful rose-like 
fragrance, well branched, with strong flowering stems 


and a bushy habit 
Add to Collection w 





Read More 
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Echinacea 'Flame Thrower' (Coneflower) 


Fragrant, this early blooming Coneflower is stunning 
with its two-toned flowers, reddish-orange at their 
heart, blending to warm yellow at their tips and 
contrasting beautifully with their prominent dark brown 
center cone. 


Read More 


Add to Collection ~ 
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Echinacea 'Hot Papaya’ (Coneflower) 


Incredibly eye-catching, Echinacea 'Hot Papaya’ is a 
particularly attractive double Coneflower with large, 
very fragrant, fiery red-orange flowers, 3 in. across (7 
cm), surrounding a papaya pom-pom central cone. 
Upright, freely branching, its numerous strong and thick 
flowering stems float with grace above the lush green 
foliage. The blossoms hold their color well as they 


mature and make the garden shine. 
Add to Collection w 





Read More 
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Echinacea ‘Julia’ (Coneflower) 


Named for the glowing Julia Butterfly, Echinacea ‘Julia’ is 
an eye-catching Coneflower with large, fragrant, 
tangerine orange flowers, 4 in. across (10 cm), adorned 
with a contrasting deep copper cone. Well branched, its 
numerous flowering stems are strong and held upright. 


Add to Collection ~ 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Echinacea 'Mama Mia' (Coneflower) 


One word. Irresistible. Echinacea 'Mama Mia’ features 
large flowers whose color change from red to orange to 
coral to pink. A rich cocktail of colors that are easy to 


marry in the garden. 
Add to Collection w 


Read More 
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Echinacea ‘Pink Double Delight’ 
(Coneflower) 


Double your pleasure! Incredibly eye-catching, 
Echinacea 'Pink Double Delight' is an exquisite beauty 
with its pom-pom double Coneflowers 


Add to Collection v 





Read More 
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Echinacea 'Pixie Meadowbrite' 
(Coneflower) 


Noted for its short stature, Echinacea 'Pixie 
Meadowbrite' is a dwarf Coneflower that stands out 
with its profusion of mildly fragrant, bright flowers 
adorned with flat, pink ray florets surrounding a 
prominent coppery-orange to deep crimson central 
cone. Well branched, its numerous flowering stems are 
sturdy and held upright. This Coneflower enjoys a 
compact habit and provides a cheerful floral display in 
the garden from early to late summer 


Add to Collection ~ 


Read More 





Echinacea ‘Santa Fe' (Coneflower) 


Noted for its long blooming season, Echinacea 'Santa 

Fe' is a showy Coneflower with an abundance of brilliant 
red, reddish-orange to pinkish red flowers, 3.5 in. across 
(8 cm), adorned with a skirt of wide, overlapping, 
horizontal petals surrounding a dark copper central 
cone. Well branched, its numerous flowering stems are 


sturdy and held upright. 
Add to Collection w 


Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Echinacea Secret Affair’ Conetlowier 


Recently introduced, Echinacea ‘Secret Affair’ is already 
quite popular. No wonder! Look at its fabulous double 
flowers combining rich tyrian rose, mauve and lavender 


atop a lovely foliage 
Add to Collection w 





Read More 
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Echinacea 'Secret Desire' (Coneflower) Echinacea 'Secret Passion’ (conetliowen 


Fragrant, adorned with double blooms, Echinacea Passion is what you will feel when you will see the 
‘Secret Desire’ is a stunning cocktail of peach, apricot, bright flamingo-pink double cones of Echinacea 'Secret 
orange and pink hues for an irresistible display. Passion’ which contrast with its lighter pink ray florets 


Read More Add to Collection w Read More Add to Collection ~ 











Echinacea ‘Secret Pride' eonerienee Echinacea 'Sensation Pink' (Coneflower) 
Avery charming Coneflower, Echinacea 'Secret Pride’ Noted for its short stature, Echinacea 'Sensation Pink' is 
exhibits fragrant, double rows of gleaming white a dwarf Coneflower that stands out with its profusion of 
flowers atop a dark green foliage large, intense pink flowers, 3 in. across (7 cm), adorned 


eerie nf nae with flat, hot magenta pink ray petals surrounding a 
ee dark chocolate central cone. As they mature, the vibrant 
blossoms turn to softer lavender pink shades. Well 


branched, its numerous dark flowering stems are 
sturdy and held upright. 


Read More Add to Collection w 
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Echinacea 'Sombrero Adobe Orange' 
(Coneflower) 


Noted for its long blooming season, Echinacea 
‘Sombrero Adobe Orange' is a vibrant Coneflower with 
an abundance of intense orange flowers, 3 in. across (7 
cm), adorned with a skirt of wide, overlapping, drooping 
petals surrounding a copper central cone. Well 
branched, its numerous flowering stems are sturdy and 


held upright. 
Add to Collection w 





Read More 





Echinacea 'Sombrero Hot Coral’ 
(Coneflower) 


Noted for its long blooming season, Echinacea 
‘Sombrero Hot Coral’ is a vibrant Coneflower with an 
abundance of coral-pink flowers, 3 in. across (7 cm), 
adorned with a skirt of wide, overlapping, drooping 
petals surrounding a copper central cone. Well 
branched, its numerous flowering stems are sturdy and 


held upright. 
Add to Collection w 


Read More 
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Echinacea 'Sombrero Baja Burgundy’ 
(Coneflower) 


Noted for its long blooming season, Echinacea 
‘Sombrero Baja Burgundy’ is a vibrant Coneflower with 
an abundance of rich burgundy-red flowers, 3 in. across 
(7 cm), adorned with a skirt of wide, overlapping petals 
surrounding a dark chocolate central cone. Well 
branched, its numerous flowering stems are sturdy and 
held upright. 





Read More 


Add to Collection ~ 
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Echinacea 'Sombrero Lemon Yellow' 
(Coneflower) 





Noted for its long blooming season, Echinacea 
‘Sombrero Lemon Yellow’ is a vibrant Coneflower with 
an abundance of brilliant golden-yellow flowers, 3 in. 
across (7 cm), adorned with a skirt of wide, overlapping, 
drooping petals surrounding a copper central cone. 
Well branched, its numerous flowering stems are sturdy 


and held upright. 
Add to Collection w 


Read More 
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Echinacea 'Sombrero Salsa Red' 
(Coneflower) 


Noted for its long blooming season, Echinacea 
‘Sombrero Salsa Red! is a vibrant Coneflower with softly 
fragrant, fiery orange-red flowers, 3 in. across (7 cm), 
adorned with a skirt of wide, overlapping, drooping 
petals surrounding a chocolate-brown central cone. 
Well branched, its numerous flowering stems are sturdy 


and held upright. 
Add to Collection w 





Read More 





Echinacea 'Sundown' (Coneflower) 


Noted for its large, slightly-fragrant coneflowers, 
Echinacea 'Sundown' is a spectacular addition to the 
garden with its brilliant orange-red hues and wide ray 


florets. 
Add to Collection ~ 


Read More 
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Echinacea 'Southern Belle’ (Coneflower) 


Incredibly attractive, Echinacea ‘Southern Belle’ lives up 
to its name! This Coneflower is a real beauty producing 
abundant deep magenta flowers with flat rays that stick 
out from the fully double central cone like a formal pink 
pettiskirt. 





Read More 


Add to Collection ~ 
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Echinacea 'Sunrise' (Coneflower) 


Noted for its large, sweetly fragrant Coneflowers, 
Echinacea ‘Sunrise’ is the stunning result of a cross 
between Echinacea purpurea and Echinacea paradoxa, 
pairing the qualities of each. Its abundant blossoms are 
on display for weeks with their soft, citron yellow, daisy- 
like flowers, up to 5 in. across (12 cm), adorned with a 
central cone that starts out green and quickly gives way 


to gold. 
Add to Collection ~ 


Read More 
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Echinacea 'Supreme Cantaloupe’ 
(Coneflower) 


Incredibly stunning-looking, Echinacea purpurea 
Supreme 'Cantaloupe' is a nonstop bloomer exhibiting 
large, long-lasting, fragrant, double flowers which are 
the color of a slice of ripe cantaloupe 


Add to Collection w 





Read More 





l 
Echinacea 'Tomato Soup' (Coneflower) 


Wow! Echinacea 'Tomato Soup' is a feast for the eyes 
with its massive 6 inch wide (15 cm), bright tomato-red 


flowers 
Add to Collection ~ 


Read More 








Echinacea ‘Tiki Torch' (Coneflower) 


Ignite your borders! Winner of multiple awards, 
Echinacea 'Tiki Torch' explodes with massive 4 inch wide 
(10 cm), dark orange flowers with wide petals. Spicy- 
scented’, Tiki Torch’ retains its intense color for weeks 


Add to Collection ~ 


Read More 





Echinacea ‘Twilight’ (Coneflower) 


Noted for its unexpected sweet fragrance and its dark 
pink petals surrounding a unique red cone, Echinacea 
‘Twilight’ (Coneflower) is the stunning result of a cross 
between Echinacea purpurea and Echinacea paradoxa, 


pairing the qualities of each. 
Add to Collection w 


Read More 





https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


319/341 


7/16/2018 


Echinacea (Coneflowers) 


Tough as nails, Coneflowers (Echinacea) are wonderful 
additions to the landscape with their brightly colored 
blossoms to be enjoyed over a long flowering season. 
Simple to grow, mostly trouble-free, thriving on neglect, 
these members of the Asteraceae family (along with 
daisies, sunflowers and asters), are reliable performers 
that are tolerant to almost everything! Loved by 
butterflies, birds and bees, Coneflowers have won the 
hearts and minds of many gardeners. 


Read More 
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Echinacea panes (Yellow Coneflower) 


Echinacea paradoxa is the only Echinacea species to 
feature yellow flowers instead of the usual purple 
flowers. This North American herbaceous perennial 
produces large, daisy-like flowers, 4 in. across (10 cm), 
with narrow, drooping golden-yellow rays surrounding 
a conical, chocolate-brown central cone. 


Add to Collection ~ 





Read More 





Echinacea purpurea ‘Doubledecker' 
(Coneflower) 
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Echinacea pallida (Pale Purple 
Coneflower) 


This Echinea species gets the attention of many 
gardeners. Why? The lovely combination of the 
prominent central cone and thin, pale pink to purple 
flower petals gracefully drooping straight down, makes 
them one of the most attractive prairie perennials 





Read More 


Add to Collection ~ 





Echinacea purpurea ‘Butterfly Kisses' 
(Coneflower) 


Noted for its compactness and sturdy habit, Echinacea 
purpurea ‘Butterfly Kisses' is a particularly attractive 
double Coneflower with large, fragrant, bright pink ray 
flowers, 3 in. across (7 cm), adorned with a darker pom- 
pom central cone. Well branched, its numerous 
flowering stems are strong and held upright. Perfect for 


patio containers and small gardens 
Add to Collection w 


Sm cancilige 


Read More 
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Echinacea purpurea ‘Fragrant Angel’ 
(Coneflower) 
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Noted for its two-tiered flowers, Echinacea purpurea 
‘Doubledecker' is a very unique double Coneflower with 
long, reflexed, deep rose-pink ray petals surrounding a 
dark brown central cone, topped with a set of shorter 
petals shooting upward. While single flowers are 
sometimes produced in the first year, a high percentage 
of two-tiered flowers appear from the second year 
forward 


Read More 


Add to Collection ~ 





Echinacea purpurea 'Green Envy' 
(Coneflower) 


Avery unusual Coneflower variety, Echinacea purpurea 
'Green Envy' is noted for its flowers, which open mint 
green and gradually turn pale purple near the center 
while retaining their lime-green color at their petal tips. 


Add to Collection ~ 


Read More 





Echinacea purpurea 'Green Jewel’ 
(Coneflower) 


Noted for its unusual color, Echinacea purpurea 'Green 
Jewel’ is a very unique Coneflower with huge, fragrant 
flowers, up to 5 in. across (12 cm), adorned with a skirt 
of bright jade-green ray florets, held slightly above the 
horizontal, surrounding a central deep green cone. Well 
branched, its numerous flowering stems are sturdy and 
held upright. Fairly compact, this Coneflower is perfect 
for small gardens and containers. 
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Very fragrant, Echinacea ‘Fragrant Angel’ is noted for its 
unique, large, pure white flowers, up to 5 in. wide (12 
cm), with golden orange centers surrounded by double 
rows of overlapping rays held out horizontally 


Add to Collection ~ 


Read More 
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Echinacea purpurea 'Green Eyes' 
(Coneflower) 


Fragrant, Echinacea 'Green Eye' is a superb addition to 
the border with its bright magenta petals surrounding a 
distinctive green center cone that matures to a rich 


orange color 
Add to Collection ~ 
\N fs, 


Read More 
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Echinacea purpurea 'Hope' (Coneflower) 


Rated as "the truest clear pink blooms" by Mt Cuba 
Center, this fragrant Coneflower is absolutely charming. 
Echinacea 'Hope' bears large, soft pink flowers, up to 4 
in. wide (10 cm) with prominent brown cones that area 


feast for the eyes 
Add to Collection ~ 





Read More 


321/341 


7/16/2018 
Read More 


Add to Collection ~ 
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Echinacea purpurea 'Kim's Knee High' 
(Coneflower) 


More than just a pretty face! Shorter than most 
Echinacea purpurea varieties, Echinacea purpurea 
‘Kim's Knee High' is a Coneflower that stands out with 
its drooping, clear pink petals accentuating a prominent 
coppery-orange to dark bronze central cone 


Add to Collection ~ 


Read More 








Echinacea purpurea 'PowWow White’ 
(Coneflower) 


Very floriferous, Echinacea purpurea 'PowWow White’ is 
a luminous Coneflower with large, pure white flowers, 4 
in. across (10 cm), adorned with a skirt of wide, 
overlapping, downward-arching petals surrounding a 
golden yellow cone. Well branched, its numerous 
flowering stems are sturdy and held upright. An early 
bloomer, this Coneflower enjoys a compact habit and 
shines in the garden from late spring to late summer 


Add to Collection w 





Read More 
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Echinacea purpurea 'Magnus' 
(Coneflower) 


More than just a pretty face! Award-winner Echinacea 
purpurea 'Magnus' is a sun-loving perennial that stands 
out with its bold, giant flowers whose rosy purple petals 
are held out flat rather than drooping like most 


coneflowers 
Add to Collection ~ 


Read More 
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Echinacea purpurea 'PowWow Wild 
Berry’ (Coneflower) 


Echinacea purpurea 'PowWow Wild Berry' is a clear 
Gold Medal contender for the incredible color or its 
blossoms, its outstanding performance, and excellent 
branching habit that results in more blossoms per plant 
- an awesome addition to the garden. Retaining their 
color as they mature, the bright deep purple-pink to 
magenta flowers, up to 3-4 in. wide (7-10 cm), are 
beautifully carried on sturdy, well-branched stems. 


Add to Collection ~ 





Read More 
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Echinacea purpurea 'Razzmatazz' 
(Coneflower) 


Incredibly eye-catching and popular, Echinacea 
'Razzmatazz' is an exquisite beauty with its pom-pom 
double Coneflowers! Well-branched, 'Razzmatazz' 
produces abundant magenta-purple flowers with 
drooping rays that stick out from a rose-pink central 


pompon like a formal pink pettiskirt. 
Add to Collection ~ 


Read More 





Echinacea purpurea 'Ruby Giant’ 
(Coneflower) 


Award-winning Echinacea 'Ruby Giant' boasts huge 5 
inches wide (12 cm) fragrant blooms with slightly 
reflexed, red-purple rays that fade to light purple as 


they mature. 
Add to Collection w 


Read More 
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Echinacea purpurea 'Rubinglow' 
(Coneflower) 


First choice for many gardeners! Echinacea purpurea 
'Rubinglow' is an outstanding short-stemmed variety of 
Coneflower with big, heavily petaled brilliant magenta 
flowers surrounding dark brown central cones. 


Add to Collection ~ 
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Echinacea purpurea 'White Swan’ 
(Coneflower) 





Read More 





Echinacea purpurea 'White Swan' adds a touch of 
elegance to the borders with its large, pure white 
flowers, reflexing away from their coppery-brown, spiky 
central cone. Sweetly honey scented, this attractive 
coneflower is really worthy of interest with its slightly 
drooping, large petals, its long lasting blooms and its 


tolerance of almost everything! 
Add to Collection w 





Read More 
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Echinocactus grusonii (Golden Barrel 
Cactus) 


Slowly growing, award-winning Echinocactus grusonii 
(Golden Barrel Cactus) forms a pale green, barrel- 
shaped stem with prominent ribs adorned with areoles 
sprouting bright golden spines. Bright yellow flowers, 2 
in. wide (5 cm) are produced from late spring to 
summer on mature specimens receiving enough full 
sun. They are diurnal and form a discreet ring at the top 
of the plant. 


Read More 


Echinops ritro 'Veitch's Blue' (Globe 
Thistle) 


Considered by most growers as the loveliest Globe 
Thistle (Echinops Ritro), 'Veitch's Blue’, is an excellent 
rebloomer that produces abundant, dark violet-blue 
flowers at the end of gracefully curving, branched, 
silvery stems above thistle-like dark green leaves 


Add to Collection ~ 


Read More 
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Echinops ritro 'Taplow Blue’ (Globe 
Thistle) 


Robust, Echinops ritro 'Taplow Blue' is a very unique 
and appealing Globe Thistle with its deeply cut foliage 
of prickly dark green leaves, downy and white 
underneath. It produces abundant, rounded, powdery 
steel-blue flower heads at the end of gracefully curving, 


branched, leafy stems. 
Add to Collection w 


Read More 





Echinops ritro (Globe Thistle) 


Adding outstanding contrast, interest and color to the 
summer garden while being trouble-free and low 
maintenance, Globe Thistle (Echinops ritro) makes an 
invaluable contribution to the landscape. 


Read More 
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Echium candicans (Pride of Madeira) 


Few shrubs produce such magnificent conical flower 
spikes! Pride of Madeira (Echium candicans or Echium 
fastuosum) is a fascinating biennial mounding shrub 
that displays fabulously eye-catching, cone-shaped, 
dense, blue clusters from late spring through summer 
atop sculptural and attractive rosettes of silvery-green, 
hairy leaves. 











Read More | Add to Collection ~ | 








Elegia tectorum (Small Cape Rush) 


Award-winning Elegia tectorum (Small Cape Rush) is an 
eye-catching, tufted evergreen perennial with bright 
green stems adorned with mahogany bands. These 
mahogany stripes are actually protective sheaths that 
shield the new growth along each joint. After the stem 
reaches its final height, those sheaths split apart, flatten 
out vertically and elegantly curl backward 


Add to Collection w 


Read More 
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Echium vulgare (Viper's Bugloss ) 


Native to southern Europe, Echium vulgare (Viper's 
Bugloss) is an upright annual or biennial plant with 
dense cylindrical spikes of bell-shaped violet-blue 
flowers with elegantly protruding red stamens. 








Read More 


Add to Collection ~ 





Enkianthus campanulatus (Redvein 
Enkianthus) 


Enkianthus campanulatus (Redvein Enkianthus) is a 
handsome, upright, bushy shrub with spectacular fall 
color and attractive clusters of nodding, bell-shaped, 
red-veined, pink and white flowers in late spring to mid 
summer 











Read More Add to Collection ~ 
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Enkianthus perulatus 'J.L. Pennock' 
(White Enkianthus) 

Highly rated for its spectacular fall display, which is 
outstanding both in color and in its exceptional 


longevity, award-winning Enkianthus perulatus 'J.L. 
Pennock' (White Enkianthus) is ideal for use as an 


ornamental garden plant. 
Add to Collection 


Read More 
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Eremurus (Foxtail Lily) 


Foxtail Lilies (Eremurus) are quite a breathtaking sight 
with their flower clusters rising high on imposing stalks. 


Read More 
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Eranthis hyemalis (Winter Aconite) 


Eranthis hyemalis (Winter Aconite) is a charming 
tuberous perennial that bursts from the ground in late 
winter (before crocuses) with cup-shaped, upward- 
facing, bright yellow flowers surrounded by divided 
leafy bracts. The foliage of rich green leaves, divided 
into several lobes, emerges after the flowers. Winter 


Aconites go dormant by late spring. 
Add to Collection ~ 


Read More 
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Eremurus robustus (Foxtail Lily) 


Spectacular in full bloom, Eremurus robustus is a 
breathtaking Foxtail Lily with huge flower spikes bearing 
up to 800 tiny flowers, the petals a pale peachy pink 
eventually bleaching to white, with contrasting orange 
stamens and a golden-yellow central boss. 


Add to Collection ~ 





Read More 
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Eremurus x isabellinus 'Cleopatra’ 
(Foxtail Lily) 


Foxtail Lily 'Cleopatra' (Eremurus x isabellinus) is a 
breathtaking beauty with glowing tangerine flower 
clusters rising high on imposing stalks, adding drama 
and spectacular vertical lines in the garden. 


Add to Collection w 





Read More 
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Erica carnea 'Golden Starlet’ (Winter 
Heath) 


Noted for its golden foliage, award-winning Erica carnea 
‘Golden Starlet’ is a prostrate evergreen shrub of neat, 
compact, spreading habit, with profuse, urn-shaped, 
pure white flowers borne in short racemes, from early 
winter to late spring (Dec-May). They beautifully 
smother the needle-like, lime-green foliage, which turns 
glowing yellow in summer before changing back to 
lime-green in winter. Great at providing winter color, 
this low-growing, evergreen shrub creates an excellent 
groundcover for sunny locations while requiring little 


care. 
Add to Collection v 





Read More 
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Erica carnea 'December Red' (Winter 
Heath) 


One of the earliest Erica carnea (Winter Heath) to 
bloom, 'December Red' exhibits masses of narrow, urn- 
shaped flowers that open pink and deepen light purple 
over the season. Blooming heavily for weeks from early 
to late winter (Dec-Feb), they beautifully smother the 
needle-like, mid green foliage. Great at providing winter 
color, this vigorous, low-growing, evergreen shrub 
creates an excellent groundcover for sunny locations 


while requiring little care. 
Add to Collection w 


Read More 
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Erica carnea 'Ice Princess' (Winter Heath) 


Award-winning Erica carnea ‘Ice Princess' is a spreading, 
evergreen dwarf shrub with profuse, urn-shaped, pure 
white flowers borne in long, erect racemes from late 
winter to mid spring (Feb-Apr). They beautifully smother 
the needle-like, bright green foliage. Great at providing 
winter color, this low-growing, evergreen shrub creates 
an excellent groundcover for sunny locations while 


requiring little care. 
Add to Collection v 


Read More 
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Erica carnea ‘March Seedling’ (Winter 
Heath) 


Award-winner Erica carnea 'March Seedling’ is one of 
the later winter heaths to blossom with masses of 
small, urn-shaped, heliotrope flowers borne in short 
racemes. Blooming heavily for weeks from late winter 
to late spring (Feb-May), they beautifully smother the 
needle-like, mid-green foliage. Great at providing winter 
color, this low-growing, evergreen shrub creates an 
excellent groundcover for sunny locations while 


requiring little care. 
Add to Collection w 


Read More 
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Erica carnea ‘Springwood Pink' (Winter 
Heath) 


Erica carnea 'Springwood Pink’ (Winter Heath) is a 
vigorous evergreen shrub of trailing habit with masses 
of urn-shaped, pure pink flowers borne in one-sided 
racemes from mid winter to early spring (Jan-Mar). They 
beautifully smother the needle-like, mid-green foliage, 
which emerges bronze. Great at providing winter color, 
this low-growing, evergreen shrub creates an excellent 
groundcover for sunny locations while requiring little 


care. 
Add to Collection w 


Read More 
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Erica carnea 'Myretoun Ruby' (Winter 
Heath) 


Erica carnea 'Myretoun Ruby' (Winter Heath) is one of 
the darkest red Heath with masses of small, urn-shaped 
flowers that open heliotrope and deepen through 
magenta to rich, ruby-red over the season. Blooming 
heavily for weeks from mid winter to late spring (Jan- 
May), they beautifully smother the needle-like, dark 


green foliage 
Add to Collection v 





Read More 





Erica carnea ‘Springwood White' (Winter 
Heath) 


Highly popular among gardeners for its vigorous trailing 
habit, award-winning Erica carnea ‘Springwood White' 
enjoys abundant small, urn-shaped, silvery-white 
flowers from early winter to late spring (Dec-May) 


Add to Collection ~ 





Read More 
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Erica cinerea 'C.D. Eason' (Bell Heather) 


A standout in early summer, award-winning Erica 
cinerea 'C. D. Eason’ is a dwarf evergreen shrub creating 
a colorful mat of dark green foliage, profusely covered 
with bright magenta flowers in racemes from late spring 
to early fall (Jun-Sept). 





Read More 


Add to Collection w 





Erica cinerea 'Velvet Night' (Bell Heather) 


Award-winning Erica cinerea 'Velvet Night’ is a dwarf 
evergreen shrub creating a colorful mat of dark green 
foliage with deep blackish-purple flowers in racemes 
from late spring to early fall lun-Sep). 


Add to Collection ~ 


Read More 
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Erica cinerea 'Pink Ice' (Bell Heather) 


With masses of large, pale rose-pink flowers over a long 
blooming season, award-winning Erica cinerea 'Pink Ice’ 


is areal standout! 
Add to Collection ~ 


Read More 








Erica x darleyensis ‘Alba’ (Winter Heath) 


Loved for its very long blooming season, award-winning 
Erica x darleyensis 'Alba' (Winter Heath) is a vigorous 
shrub with clouds of snow-white flowers from fall to 
late spring (Oct-May), covering the bright green foliage 


Add to Collection ~ 


Read More 
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Erica x darleyensis 'Arthur Johnson’ 
(Winter Heath) 


Slightly scented, award-winning Erica x darleyensis 
‘Arthur Johnson’ (Winter Heath) is a vigorous spreading 
dwarf evergreen shrub with a creamy-tipped mid green 
foliage in spring and long racemes of magenta-pink 
flowers from early winter to mid spring (Dec-Apr), which 
deepen to heliotrope as they mature 





Read More 


Add to Collection w 
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Erica x darleyensis 'Furzey' (Winter 
Heath) 


An excellent performer, award-winning Erica x 
darleyensis 'Furzey' (Winter Heath) is a vigorous, bushy 
shrub with clouds of lilac pink flowers, darkening to 


heliotrope as they mature. 
Add to Collection v 





Read More 


Erica x darleyensis 'Kramer's Rote' 
(Winter Heath) 


Loved for its outstanding upright, bushy habit, 
evergreen foliage, and glimmering flowers, award- 
winning Erica x darleyensis 'Kramer's Rote’ or 'Kramer's 
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Erica x darleyensis 'Darley Dale’ (Winter 
Heath) 


Loved for its very long blooming season, Erica x 
darleyensis 'Darley Dale’ (Winter Heath) is a vigorous 
shrub with clouds of shell pink flowers, darkening to 
medium pink as they mature. 


Read More 


Add to Collection ~ 
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Erica x darleyensis 'Ghost Hills' (Winter 
Heath) 


Award-winning Erica x darleyensis 'Ghost Hills' (Winter 
Heath) is a vigorous bushy shrub with clouds of pink 
flowers, darkening to heliotrope as they mature. 
Blooming heavily for weeks from fall to late spring (Nov- 
May), they cover the light green foliage which displays 


attractive creamy tips in spring 
Add to Collection ~ 


Read More 
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Erica x darleyensis ‘Margaret Porter' 
(Winter Heath) 

Erica x darleyensis 'Margaret Porter' (Winter Heath) is a 
vigorous, bushy shrub of neat rounded habit with a 


profusion of large, fluffy, lilac flowers. Blooming heavily 
from mid winter to early spring (Jan-Mar), they cover the 
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Red' (Winter Heath) is a compact, vigorous shrub with 


clouds of magenta flowers from mid winter to mid 
spring (Jan-Apr), covering the dark bronze-green foliage 


Add to Collection ~ 


Read More 








Erica x darleyensis 'White Perfection’ 
(Winter Heath) 


Regarded as the best of the white Darley Dale heaths, 
award-winning Erica x darleyensis 'White Perfection’ is a 
vigorous, spreading, dwarf evergreen shrub with 
sparkling racemes of bell-shaped, pure white flowers 
from early winter to mid spring (Dec-Apr). They are 
borne atop bright green leaves adorned with yellow tips 
in spring. Great at providing winter color while requiring 
little care, it is perfect at smothering weeds! 





Read More 


Add to Collection ~ 





Eryngium giganteum (Miss Willmott's 
Ghost) 


With its luminous spiny collar of silvery-white bracts 
surrounding an egg-shaped flower head and tightly 
packed with flowers, initially pale green, then changing 
to steel-blue, Miss Willmott's Ghost (Eryngium 
giganteum) is quite a catch and an asset to any garden! 


Add to Collection v 





Read More 
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mid-green foliage which displays attractive cream tips in 
spring. Great at providing winter color while requiring 
little care, it is perfect at smothering weeds! 


Add to Collection ~ 


Read More 
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Erigeron karvinskianus (Mexican Daisy) 
Erigeron karvinskianus (Mexican Daisy) is a graceful, 
trailing, woody-based perennial noted for its endless 


production of small daisies almost year-round. Opening 
white, the delicate flowers turn soft pink, fade to purple 


and attract butterflies and bees. 
Add to Collection ~ 





Read More 





Eryngium yuccifolium (Rattlesnake 
Master) 


Striking, Eryngium yuccifolium (Rattlesnake Master) is 
an evergreen perennial with luminous clusters of small, 
egg-shaped flowerheads, 1 in. across (2.5 cm), tightly 
packed with tiny greenish-white flowers, subtended by 


white pointed bracts. 
Add to Collection ~ 





Read More 
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Erysimum ‘Apricot Twist' (Wallflower) Erysimum 'Bowles's Mauve' (Wallflower) 
Vibrant, apricot orange, perfumed blooms and lush This fabulous award-winning wallflower (Erysimum x 
green foliage linifolium) should be in very garden! Easy to grow, 
nuadhi - ‘Bowles's Mauve' provides months of highly colorful 
gene |Add to Collection | blooms from mid spring through fall. Brilliant, rich 


mauve, four-petalled flowers are held in a dense 
raceme well above an attractive gray-green foliage that 
is evergreen in mild winter areas. 


Read More Add to Collection ~ 
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Erysimum 'Walberton's Fragrant Erythronium ‘Pagoda’ (Dog Tooth Violet) 
Sunshine' (Wallflower) 





With big creamy-yellow flowers, Erythronium 'Pagoda' is 


Compact and sweetly scented, Erysimum 'Fragrant an outstanding addition to shady gardens. Vigorous, 
Sunshine’ is a dwarf variety of Wallflower, which this spring perennial features up to 10 nodding lily-like 
provides weeks of splendid blooms from mid spring flowers per stem, 2 in. wide (5-6cm), with elegantly 
through midsummer (if deadheaded). recurved, pointed petals in mid to late spring. 





Read More Add to Collection ~ Read More Add to Collection ~ 
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Eschscholzia californica (California 
Poppy) 


Spectacular blooms guaranteed! Quick to bloom and 
ridiculously easy to grow, you will be charmed by their 
spectacular, billowing mounds of finely divided, blue- 
green lacy foliage capped with bountiful golden satiny 


flowers for weeks 
Add to Collection ~ 


Read More 





Eucomis ‘Glow Sticks’ ipineapele Lily) 


Noted for its attractive golden foliage, Eucomis 'Glow 
Sticks' is a bulbous perennial with dense racemes of 
starry creamy-white flowers borne on erect stems from 
late summer to fall. They rise above a handsome foliage 
of upright, wavy, strap-shaped leaves, coppery-gold in 
the spring but changing to a burnished green-gold in 


the summer. 
Add to Collection ~ 


Read More 








Eucomis 'Tugela Jade’ (Pineapple Lily) 


Eucomis 'Tugela Jade' is a bulbous perennial with dense 
racemes of starry pure white flowers, opening from 
chartreuse buds in mid to late summer. At the tip of the 
spike sits a rosette of young leaves similar to those of 
pineapples, hence the common name of Pineapple Lily. 


Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Eucomis (Pineapple Lilies) 


Reminiscent of a pineapple fruit, Eucomis is a 
statuesque beauty which brings a touch of the exotic in 
the late summer and fall garden with its unusual spikes 
of open-faced starry flowers 


Read More 
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Award-winning Eucomis autumnalis is a bulbous 
perennial with dense racemes of starry creamy white 
flowers, borne on erect, stout stems from midsummer 
to mid fall. At the tip of the spike sits a rosette of lime 
green leaves similar to those of pineapples, hence the 


common name of Pineapple Lily. 
Add to Collection ~ 


Read More 








Eucomis comosa 'Reuben' (Pineapple 
Lily) 


Eucomis comosa 'Reuben' is a bulbous perennial with 
dense racemes of starry rose-pink flowers, opening 
from dark purple buds in mid to late summer. At the tip 
of the spike sits a rosette of young leaves similar to 
those of pineapples, hence the common name of 
Pineapple Lily. Rich of nectar, the flowers last several 


weeks, opening from the bottom up. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


Award-winning Eucomis bicolor is a bulbous perennial 
with dense racemes of starry pale green flowers, each 
bract and tepal rimmed in purple. They are borne on 
erect, purple-flecked stems in late summer. At the tip of 
the spike sits a rosette of young green leaves similar to 
those of pineapples, hence the common name of 
Pineapple Lily. 


Read More 


Add to Collection ~ 








Eucomis comosa ‘Sparkling Burgundy' 
(Pineapple Lily) 


Award-winning Eucomis comosa ‘Sparkling Burgundy' is 
a dramatic bulbous perennial with dense racemes of 
starry purple-tinged flowers, 20 in. long (50 cm), borne 
on erect, purple stems in late summer. At the tip of the 
spike sits a rosette of young leaves similar to those of 
pineapples, hence the common name of Pineapple Lily. 


Add to Collection ~ 


Read More 
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Bush) 


Noted for its spectacular fall foliage and very 
ornamental berries, Euonymus alatus 'Compactus' 
(Burning Bush) is a compact, medium-sized, spreading, 


deciduous shrub of great interest. 
Add to Collection w 


Read More 
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ymus alatus (Burning 


Bush) 


Noted for its fluorescent fall foliage and very 
ornamental berries, Euonymus alatus (Burning Bush) is 
a large, spreading, deciduous shrub of great popularity. 


Add to Collection ~ 


Read More 





Eucomis comosa ‘Sparkling Burgundy’ 
(Pineapple Lily) 


Award-winning Eucomis comosa ‘Sparkling Burgundy' is 
a dramatic bulbous perennial with dense racemes of 
starry purple-tinged flowers, 20 in. long (50 cm), borne 
on erect, purple stems in late summer. At the tip of the 
spike sits a rosette of young leaves similar to those of 
pineapples, hence the common name of Pineapple Lily. 


Add to Collection w 


Read More 
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Euonymus alatus 'Compactus' (Burning 
Bush) 


Noted for its spectacular fall foliage and very 
ornamental berries, Euonymus alatus 'Compactus' 
(Burning Bush) is a compact, medium-sized, spreading, 


deciduous shrub of great interest. 
Add to Collection ~ 


Read More 
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Euonymus atropurpureus (Eastern 
Wahoo) 


Noted for its fluorescent fall foliage and very 
ornamental berries, Euonymus alatus (Burning Bush) is Noted for its very ornamental red berries and attractive 
a large, spreading, deciduous shrub of great popularity. fall color, Euonymus atropurpureus (Eastern Wahoo) is 


a very adaptable, upright, soreading, deciduous shrub 
Read More Add to Collection w a P une P é 

or small tree. 

Read More Add to Collection ~ 
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Euonymus europaeus 'Red Cascade’ Euonymus fortunei 'Canadale Gold’ 

(Spindle) (Wintercreeper) 

Noted for its spectacular fall foliage and very Noted for its cheerful variegated foliage, Euonymus 

ornamental berries, Euonymus europaeus 'Red fortunei 'Canadale Gold' (Wintercreeper) is a small 

Cascade' (Spindle) is a large, vigorous, deciduous shrub evergreen shrub with oval-rounded, bright golden 

that is invaluable in the fall and winter garden. yellow leaves splashed light green in their centers. A 
few tiny, inconspicuous, greenish flowers are produced 

Read More Add to Collection ~ in early summer. 


Read More Add to Collection ~ 
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Euonymus fortunei 'Coloratus' (Purple 
Wintercreeper) 


Extremely hardy, Euonymus fortunei 'Coloratus' (Purple 
Wintercreeper) is an evergreen, trailing vine that quickly 
forms a dense, weed-smothering ground cover. It 
features shiny, ovate to elliptic, dark green leaves, up to 
2 in. long (5 cm), which turn reddish-purple in fall and 
winter. A few tiny, inconspicuous, greenish flowers are 
produced in early summer. 


Read More | Add to Collection » | 
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Euonymus fortunei ‘Emerald Gaiety' 
(Wintercreeper) 


Noted for its luminous and attractive foliage, Euonymus 
fortunei 'Emerald Gaiety' (Wintercreeper) is a small, 
bushy evergreen shrub with rounded, glossy, deep 
emerald green leaves adorned with irregular white 
margins which can take on a pink tinge in the winter. It 
produces a few tiny, inconspicuous, greenish flowers in 
early summer. 


Read More Add to Collection + | 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 






Euonymus fortunei ‘Emerald 'n' Gold’ 
(Wintercreeper) 


Noted for its luminous and attractive foliage, Euonymus 
fortunei 'Emerald 'n' Gold' (Wintercreeper) is a low- 
growing, broadleaf, evergreen shrub with a spreading 
habit. It forms a dense, bushy mat of glossy, ovate to 
elliptic, dark green leaves edged with gold and tinged 
pink in fall and winter. 


Read More ‘Add to Collection ~ | 
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Euonymus fortunei 'Gold Splash’ 
(Wintercreeper) 


Noted for its cheerful variegated foliage, Euonymus 
fortunei 'Gold Splash' (Wintercreeper) is a low-growing, 
broadleaf, evergreen shrub with a compact mounding 
habit. It forms a dense, bushy mat of large, glossy, 
round, soft green leaves adorned with broad golden- 
yellow edges. 


Read More | Add to Collection ~ | 
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Euonymus fortunei 'Goldy' 
(Wintercreeper) 


Noted for its luminous foliage, Euonymus fortunei 
'Goldy' (Wintercreeper) is a low-growing, broadleaf, 
evergreen shrub with a compact mounding habit. It 
forms a dense, bushy mat of large, glossy, round, bright 
chartreuse-yellow leaves. A few tiny, inconspicuous, 
greenish flowers are produced in early summer. 


Add to Collection w 


Read More 






Euonymus fortunei 'Silver Queen’ 
(Wintercreeper) 


Noted for its elegant foliage, Euonymus fortunei 'Silver 
Queen' (Wintercreeper) is a bushy evergreen shrub with 
glossy, elongated, dark green leaves adorned with 
contrasting white margins. In cold weather the leathery 
foliage often becomes tinged with purplish pink. 


Add to Collection ~ 


Read More 








(Atropurpureum Group) 'Gateway' (Joe- 
Pye Weed) 


Highly popular, Eupatorium maculatum 
(Atropurpureum Group) 'Gateway' (Joe-Pye Weed) is 
loved by gardeners for its large, densely packed clusters 
of mauve-pink flowers, up to 8 in. wide (20 cm), atop 


sturdy reddish-purple stems. 
Add to Collection w 





Read More 


https://www.gardenia.net/plants-by-region/regions/north-america/united-states/northern-california 


(Atropurpureum Group) 'Riesenschirm' 
(Joe-Pye Weed) 


Perfect for the back of a border, Eupatorium 

maculatum (Atropurpureum Group) 'Riesenschirm' (Joe- 
Pye Weed) is a very architectural perennial, prized for its 
huge, densely packed clusters of rich pink-purple 
flowers in late summer and fall. Borne atop sturdy 
burgundy stems, the blossoms are attractive to bees 


and butterflies in search of nectar. 
Add to Collection ~ 


Read More 
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Eupatorium maculatum (Spotted Joe- 
Pye Weed) 


Appreciated for their stature, ease of cultivation and 
attractive flowers, Eupatorium maculatum, commonly 
known as Joe Pye Weed, are strong growing perennials 
that provide a wonderful garden presence 


Add to Collection w 





Read More 
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Euphorbia amygdaloides 'Ruby Glow' 
(Wood Spurge) 


Euphorbia amygdaloides Ruby Glow' (Wood Spurge) is a 
compact, nicely branched, evergreen perennial with 
rosettes of leathery, ruby red leaves when young, which 
mature to purple-black. They contrast with bright cherry 
red stems from which arise sprays of showy, yellow 
inflorescences borne on chartreuse floral bracts in late 
spring or early summer. The eye-catching appearance 
of this spurge makes it a great ornamental plant in 


gardens and containers. 
Add to Collection w 





Read More 
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Euphorbia 'Blackbird' (Spurge) 


Noted for its exceptionally dark foliage which contrast 
brilliantly with the lime-green flowers, Euphorbia 
Blackbird' or 'Nothowlee' (Spurge) is a bushy, dwarf 
evergreen sub-shrub or great ornamental interest. 


Add to Collection ~ 


Read More 
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Euphorbia amygdaloides var. robbiae 
(Wood Spurge) 


Euphorbia amygdaloides var. robbiae (Wood Spurge) is 
a spreading evergreen perennial forming colonies of 
rosettes of shiny, deep green, leathery leaves from 
which arise large rounded sprays of showy, lime-green 
flowers in late spring or early summer which last for 
months. Perfect under trees, in woodland settings, very 


attractive ground cover. 
Add to Collection w 


Read More 
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Euphorbia characias 'Glacier Blue’ 
(Spurge) 


A stunning plant for year-round interest, Euphorbia 
characias ‘Glacier Blue’ is an evergreen subshrub with 
beautifully variegated foliage and long-lasting flowers. 
Upright, it features erect stems with spirally arranged, 
narrow, gray-blue leaves adorned with creamy-white 
margins. In spring, they are topped with broad conical 
heads of chartreuse flowers, which consist primarily of 
creamy bracts with a green eye. The overall effect is 


very eye-catching. 
Add to Collection w 






Read More 
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Euphorbia characias subsp. wulfenii 
(Mediterranean Spurge) 


Dramatic addition to any garden! Mediterranean Spurge 
is a Statuesque evergreen shrub which enjoys months 


of chartreuse flowers. 
Add to Collection ~ 





Read More 
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Euphorbia characias ‘Tasmanian Tiger’ 
(Spurge) 


A stunning plant for year-round interest, Euphorbia 
characias ‘Tasmanian Tiger’ is an evergreen subshrub 
with beautifully variegated foliage and long-lasting 
flowers. Upright, it features erect stems with spirally 
arranged, narrow, gray-green leaves adorned with 
creamy-white margins. In spring, they are topped with 
broad conical heads of chartreuse flowers, which 
consist primarily of creamy bracts with green center 
blotches. The overall effect is very eye-catching. 


Add to Collection ~ 


Read More 





Euphorbia cyparissias 'Fens Ruby' 
(Cypress Spurge) 


A very unusual groundcover, Euphorbia cyparissias 
‘Fens Ruby’ (Cypress Spurge) is a fast-spreading 
rhizomatous perennial noted for its colorful foliage and 


long-lasting chartreuse flowers. 
Add to Collection v 





Read More 
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Euphorbia cyparissias (Cypress Spurge) Euphorbia griffithii ‘Fern Cottage’ 


A source of fascination in the garden for its interesting (Spu rge) 
flower heads, Euphorbia cyparissias is a very showy Euphorbia griffithii 'Fern Cottage’ is a vigorous 
perennial which enjoys months of chartreuse flowers. rhizomatous perennial noted for its showy burnt 


- orange flowers and red-tinged leaves. Emerging rich 
Read More Add to Collection w , ‘ ‘ 
bronzy-red in spring, the foliage of narrow, lance- 
shaped leaves turns mid-green in summer before 
warming up to glowing yellow and orange in the fall. 


Read More Add to Collection w 
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Soil preference 
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Preference for sun or shade 
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1: Full shade 


Hardiness ratings 
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& Plants that need protection from frost 
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A visible boundary, such as a fence or 
wall, can make a yard feel small and 
claustrophobic. Concealing boundaries 
with plants will radically improve the 
appearance of a yard, transforming it 
into an attractive space. 


Pictures clockwise from top left 

Back fence disguise In many small yards, the most 
obvious boundary is the back fence, which, if visible, 
immediately gives away the length of the yard. By 
creating a mixed border directly in front, using a range 
of plants that will grow as tall as, or taller than, the 
fence, you will succeed in blurring the edges of your lot. 
Make sure the border is a reasonable depth: a narrow 
strip in front of the fence, deep enough for only one 
plant, is likely to draw attention to the boundary rather 
than disguise it. 
False perspective One of the most effective ways to 
disguise a boundary and also make a yard seem larger is 
to create a false perspective. For example, in a yard that 
appears short, make the borders running down the sides 
of the yard taper outward so that they are wider at the 
far end, making the yard appear longer. Another visual 
trick is to draw the eye away from the boundaries with a 
central, circular lawn or paved area, and surround it with 
dense plantings. Evergreen shrubs will ensure that the 
effect lasts all year. 

Plant screen Dividing up the yard with various plant 
screens so that the entire yard is never completely visible 
from any one position will help make it feel larger and 
shift the emphasis away from the boundaries. Even a 
small lot can be divided up in this way using trellis or 
woven willow screens as supports for climbing plants; 
these also help to maximize growing space. 

Courtyard enclosure Having a small garden does not 
mean that you should restrict yourself to small plants; 

in fact, doing so serves to underline a yard’s limited size. 
Positioning a selection of quite large plants in front of 
fences or walls in generous-sized beds that have been 
pushed to the edges of the lot will help to maximize space 
in the center of the yard, creating a courtyard. The plants 
will also help to hide fences and walls. 
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The color provided by flowers and of different ways, perhaps to evoke a 
foliage is particularly valuable in a particular mood or to give areas of the 
garden. It can be used in a number garden a theme or look. 











Pictures clockwise from left 

Rich colors |f you spend a fair amount 
of time enjoying your garden from indoors, 
it makes sense to provide displays of rich 
color that are easily visible from the house, 
perhaps in pots and containers on the 
patio, or in beds and borders close to the 
windows. Harmonious colors that blend 
well together create a strong but restful 
feel; use softer, pastel hues farther away 
from the house because they show up 
better at a distance than saturated colors. 
Monochrome planting A garden or 
border composed of mostly white-flowering 
plants creates a cool, calming feel that is 
most striking at dusk, when the blooms 
glow in the fading light. Try using cream 
and pale yellow flowers, as well as very pale 
pink and blue ones, to prevent the effect 
from becoming stark and clinical. Silver- 
leaved and variegated plants will provide 
interest once the flowers have faded. 

Hot hues Fiery colors, such as reds, 
oranges, and intense pinks, demand 
attention, but they should be used with 
care: they attract the eye away from softer 
shades and, if planted at the far end of the 
garden, may make the yard feel smaller. 
Often the simplest way to deal with 
hot-hued plants is to group them together 
and create a condensed and spectacular 
injection of color. Alternatively, combine 
them with contrasting shades, such as 

rich blue or purple, to mitigate the effect. 
Serene green It is important to 
remember that green is also a color, 

and is the most commonplace in virtually 
every garden. There are many different 
shades of green but, generally, it has a 
restful effect, and gardens that are planted 
for foliage tend to be serene spaces. 

Set against other colors, though, green 
generally fades into the background, so 
use plants with variegated foliage or white 
or pastel-colored flowers to shine out and 
provide additional interest. 





Using color 
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Gardens often benefit visually from 
a dramatic or arresting focal point, 
be it a statue, pot, or plant, which 
provides a point of reference within 
the design where the eye can rest. 


Pictures clockwise from top left 

Eye-catching trees In a garden that seeks to recreate 
the wild, focal points need to be natural objects, such 
as rocks or specimen plants. In this Mediterranean-style 
garden, the gnarled trunks and silvery foliage of a pair of 
old olive trees are as arresting as any classical sculpture. 
Winding steps Even a utilitarian feature such as a 
flight of steps can provide a focal point, as long as it is 
well executed. Winding steps passing through lush 
foliage lead the eye on to brighter, more vibrant flowers 
and foliage, which then act as a visual stopping point. 
Dramatic containers Attractive pots and containers, 
planted or otherwise, are one of the simplest ways of 
creating a focal point. Used alone or in groups, they 
can be placed in a border, on a patio, or at the end of a 
pathway, perhaps terminating a vista. Large, impressive 
pots are often best left empty; others can be enhanced 
with a dramatic plant, such as a Dasylirion. 

Focus on color Brightly colored plants make small- 
scale focal points in beds and borders. The vivid flowers 
of bulbs, such as these orange tulips, provide short-term 
accents, lifting other plantings and heightening interest. 
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16 Designing with plants 


Themed planting schemes 


Some of the most successful gardens 
are developed around a particular 
theme or idea that helps to bind the 
planting and design together. Selecting 
plants that fit the overall concept helps 
evoke the correct spirit and feel, which, 
in turn, lends a touch of authenticity 
to the garden. 


Pictures clockwise from top left 

Lush and subtropical There are many hardy and 
borderline hardy plants that can be used to create a 
subtropical-style garden. Generally, the lush feel is 
provided by foliage plants. Large specimens of hardy 
Trachycarpus palms, bamboos, phormiums, and tree ferns 
will provide structure; in summer, containers can be filled 
with tender plants such as begonias, cannas, Lantana, 
and gingers (Hedychium), which produce exotic flowers. 
Classic Italian |talianate gardens tend to be rather 
formal, with plenty of topiary and clipped evergreens, 
such as boxwood (Buxus). The layout is usually simple 
and the planting restrained, limited to a few favorites, 
such as acanthus, agapanthus, olives, slender conifers, 
jasmine, and herbs. Classical statuary plays an important 
role, often terminating a vista, and specimen plants in 
containers may feature, perhaps used along a terrace to 
introduce a sense of repetition and rhythm to the garden. 
Meadow planting Informal and naturalistic, meadow 
planting uses a limited palette of different plants mixed 
randomly together in large groups. These schemes work 
well in large, open expanses and tend to be short-lived— 
many of the plants used are annuals, such as poppies 
(Papaver) and cornflowers (Centaurea cyanus). However, 
perennials can also feature, and the planting style can be 
scaled down to more modest-sized borders. 

Moroccan oasis Water is a vital element for a Moroccan 
theme, and a wall fountain, perhaps with a blue-tiled 
surround, would make an ideal feature. Most of the 
plantings should be in pots—pelargoniums, date palms, 
agaves, and other succulents are suitable choices—but 
avoid having too many plants. A few large foliage plants 
in darker corners, and climbers, such as Trachelospermum, 
scrambling up the walls would also fit in very well. 








Themed planting schemes 
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Themed planting schemes continued 
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Pictures clockwise from top left 
Mediterranean style Gravel, terra-cotta 
pots, and a sunny site all help to create a 
Mediterranean feel. Avoid filling the garden 
with too many plants—the general scheme 
should not be too lush—and try a few 
formal elements, such as clipped boxwood 
balls. Olive trees in pots can spend summer 
outside, while more permanent plants could 
include lavender (Lavandula), Cistus, and 
one or two exotics, such as Yucca. 

Asian calm Japanese-style gardens often 
feature a few manicured plants, such as 
Japanese maples (Acer japonicum), dwarf 
pines, bamboos, Ophiopogon, and Ilex 
crenata, set in a rock and gravel landscape. 
Strategically positioned bonsai specimens 
add a dramatic touch to the overall theme. 
Cottage effects Borders overflowing 
with flowers are typical of cottage gardens. 
Old favorites include delphiniums, foxgloves 
(Digitalis), Shasta daisies (Leucanthemum 

x superbum), and lavender (Lavandula), 
with sweetly scented roses and self-seeding 
annuals completing the informal look. 
Modern mixes Architectural plants, such 
as tree ferns, phormiums, and Tetrapanax, 
are the mainstays of highly designed 
contemporary gardens. Grasses and small- 
scale, naturalistic planting schemes are also 
popular, their soft foliage forms contrasting 
well with hard modern landscaping 
materials, such as concrete, glass, and steel. 


Themed planting schemes continued 
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Seasonal interest 


Watching the way a garden changes 

its character with the seasons is part 

of the joy of gardening. To get the most 
from your garden, it should be designed 
and planted to provide interest for every 
day of the year. Each season has its 
own distinctive feel and appearance, 
and a well-designed garden will include 
plants that reflect this. 


Spring (top right) As the days lengthen, the garden 
quickly wakes from its winter rest. Bulbs, such as daffodils 
and crocuses, produce showy flowers, while other 
herbaceous plants begin to emerge from the ground, and 
deciduous shrubs and trees produce fresh, verdant growth. 
Summer (right) For many gardeners, this season 
represents the high point of the year. Most herbaceous 
plants reach their zenith, filling out borders and blooming 
for several months, while annuals flower and set seed. 
Leafy trees and shrubs provide structure, and tender 
plants flourish in the mild summer months. 

Fall (bottom right) This is arguably the most colorful 

and plentiful season. Late-flowering plants, such as 
asters and dahlias, blaze in borders, while many trees and 
shrubs produce vivid berries and fruits. The leaves of 
many deciduous plants also brighten up the garden with 
rich hues before falling. In the moist and still warm 
conditions, some bulbs, such as Colchicum, provide 

a welcome freshness. 

Winter (opposite page) Once all the leaves have fallen, 
the shape and structure of the garden and its plants 

can be properly appreciated. This is a season of quiet, 
subtle beauty. Trees and shrubs, such as silver birch 
(Betula pendula) and Cornus with its red-colored stems, 
and evergreen plants, as well as the faded seedheads of 
herbaceous plants, provide interest. A few plants also 
produce delicate, often sweetly scented flowers. As cold 
weather sets in, frost and snow dust the plants, creating 
a magical feel. 
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No season is more eagerly 

anticipated than spring. After the 

dark, cold days of winter, the garden 
bursts into life with verdant growth 
and colorful flowers, marking the start 
of a new gardening year. In late spring, 
many gardens look their freshest, 
resplendent with the soft, glowing 
greens of young foliage. 


Pictures clockwise from left 

Colorful climbers Walls and fences can be clothed 
with a range of different climbers that will flower in 
spring. Wisteria, grown for its waterfalls of scented 
purple or white flowers, is perhaps the best known. 

It is, however, a large plant and needs restrictive 
pruning to keep it manageable. Alternatives include 
Clematis montana in white or pink, and Akebia quinata 
with purple blooms, although these climbers are also 
potentially large. More suited to a small garden are 
Clematis alpina, C. macropetala, and the early 
honeysuckle Lonicera periclymenum ‘Belgica’ with its 
deliciously scented flowers. 

Vibrant bulbs and early perennials |n beds and 
borders, herbaceous plants push through the soil, 
growing quickly in the damp, mild conditions. Many 
will flower early, especially those that enjoy woodland 
conditions, such as Pulmonaria, Primula, Dicentra, 
Doronicum, Epimedium, and Anemone. Some of these 
perennials can be grown successfully with spring bulbs, 
such as tulips and daffodils, injecting extra interest into 
plantings and helping to mask yellowing bulb foliage as 
the season progresses. 

Carpets of spring flowers In less formal areas of the 
garden, where a more naturalistic display is desired, it 
is possible to plant and even naturalize some bulbs in 
grass. Snowdrops (Galanthus) and crocuses that flower 
in early spring can be interplanted with fritillaries, tulips, 
daffodils (Narcissus), and Camassia to create a display 
that will last until early summer. Areas under mature 
trees are ideal for this kind of treatment, but avoid 
mowing the grass until the bulb foliage has died away. 
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Summer is the season of unrestrained 
color, when most beds and borders are 
at their best. If well planted, the garden 
should provide a succession of flowers 
that lasts for months on end. 


Pictures clockwise from top left 

Mixing colors Planting a mix of herbaceous perennials 
and annuals is a quick and easy way to provide striking 
contrasts. Color-themed plantings that use a restricted 
color palette are effective at creating different moods. 
Contrasting colors evoke drama, while those that blend 
together produce a more relaxed feel. 

Continuous color Many perennials run out of steam as 
the summer progresses, especially in times of drought or 
extreme heat. Others, though, can be relied on to flower 
well into fall, especially those that are natives of warmer 
climates, such as Crocosmia and Rudbeckia. 

Calming foliage Without some order, too many bright 
flowers can become rather overpowering, especially in 

a small space. The mitigating effect of foliage can help 
create a calmer effect, softening bright colors. Silvery 
leaves, such as those of Artemisia, used with whites, 
creams, and pale pinks produce a cool feel; deep green 
foliage contrasts well with brightly colored flowers. 
Summer bulbs Summer-flowering bulbs, such as lilies, 
gladioli, and Galtonia, are often overlooked but, planted 
directly into borders or put in pots and plunged into the 
ground, they pack a powerful punch of color. 





Summer beds and borders 





and fruits and seedheads replace many 
flowers. Some blooms are at their best 
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Pictures clockwise from left 

Deciduous trees Trees and shrubs, such 
as Japanese maples (Acer japonicum) and 
Rhus, produce autumnal tints that provide 
a spectacular backdrop to other plantings. 
The colored leaves remain eye-catching 
once they have fallen, especially around 
the flowers of late-blooming perennials 
and bulbs, such as Cyclamen. 

Structural seedheads Some summer- 
flowering perennials, such as Echinops, 
Allium, Agapanthus, and many grasses, 
produce attractive seedheads that last well 
into winter. They look particularly striking 
in the slanting fall light, decorated with 
cobwebs or, later, frost. 

Colorful fruits Many shrubs and trees 
produce handsome, long-lasting fruits at 
this time of year; certain roses, in particular, 
carry ruby hips, as long as they are not 
pruned in fall. Consider leaving other plants 
unpruned, such as Viburnum and Sorbus, 
to help provide birds with food. 
Perennial color Some perennials, such 
as Aster, Chrysanthemum, Cyclamen, and 
Saxifraga fortunei, will produce vibrant 
flowers until the first hard frost, and look 
wonderful in fall borders. They can also be 
useful in containers to inject color into areas 
of the garden that are of little interest at 
this time of the year. 


Fall beds and borders 
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Gardens are often neglected in winter 
once most showy flowers have faded, 
but with the right plants, they can still 
be enchanting places at this time of 
year. Plants with winter interest often 
have special, rather subtle qualities, 
such as sweetly scented flowers, 
attractive stems, foliage, seedheads, 
berries, or structural shapes. 


Pictures clockwise from top left 

Winter flowers Hellebores, such as Hel/eborus x 
hybridus, are among the best winter-blooming plants. 
Flowering from midwinter to mid-spring, these clump- 
forming evergreen perennials are easily grown in light 
shade in any good soil, and form good ground cover 
when planted in drifts. Other perennials with winter 
interest worth seeking out include mauve-flowered /ris 
unguicularis and Arum italicum ‘Marmoratur’, with its 
white-veined leaves. 

Transient beauty Frost and snow add an element 

of short-lived beauty to the garden in winter, often 
transforming it overnight. A light covering of snow 

or a hard frost can enhance structures, highlighting 
architectural features and plants and briefly changing 
the whole feel of a garden. 

Scented highlights Mahonias are among the finest 
evergreen shrubs for winter, with their spiny foliage and 
sweetly scented yellow blooms, followed by blue-tinged 
berries. They are also useful for their architectural form, 
which makes them an attractive backdrop for other 
plants such as Euonymus, with its colorful fruit. 
Graceful grasses The seedheads of some grasses will 
survive well into winter, providing a touch of unexpected 
grace to plantings, especially when dusted with frost. 
Translucent, they allow views through to plants behind, 
such as the fruit-laden branches of a crabapple (Malus). 
Scented shrubs Some shrubs flower in winter, such as 
witch hazel (Hamamelis) with its orange, yellow, or red 
spiderlike blooms. Other shrubs worth considering for 
their delicious scent include the honeysuckle Lonicera x 
purpusii and Chimonanthus praecox. 
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When planning a garden, be realistic 
about how much time you can afford 
to keep it looking its best. 


High maintenance 


Gardens for plant lovers These gardens tend to be 
stocked with a wide range of choice plants, which need 
their specific growing requirements matched in order to 
grow well. Careful placing of plants and constant manipulation 
of growing conditions by gardeners will keep these gardens 
looking their best, and regular attention will be required 
to keep plants from outgrowing their space. 








Dense planting Filling a garden with plants may reduce 
weeding, but competition for light and water causes 
problems. High-maintenance plants include dahlias, which 
may need planting and lifting each year, annuals grown 
from seed, plants with specific watering, feeding, or 
pruning needs, and those prone to pests and diseases. A 
lawn also needs weekly mowing to keep it looking good. 





High-maintenance planting suggestions 


e@ Aster (some) 

e Astrantia 

e Buxus (if kept clipped) 
@ Canna 

@ Clematis (some) 


@ Cornus sanguinea 
‘Winter Beauty’ 

@ Dahlia 

e Dicksonia antarctica 

e Echinacea purpurea 











Hosta ‘June’, like all hostas, is 
loved by slugs. 


Tulip bulbs should be planted in 
late fall. 











e Erysimum e@ Melianthus major 

@ Helenium @ roses (some) 

e@ Hosta e Sambucus racemosa 
e Lavandula (lavender) ‘Plumosa Aurea’ 

@ lilies @ tulips 





Lilium regale bulbs should be 
planted in spring. 


Prune Cornus sanguinea in 
early spring. 
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Easy-care gardens These are a good choice for people 
who have little spare time but still want an attractive 
outdoor space. Lawns can be replaced with patios or 
decks, and the soil covered with a special membrane to 
cut down on weeding, and topped with bark or cobbles 
after planting. Irrigation systems can be installed, and 
plants chosen that do not need much attention. 
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Undemanding planting This can provide year-round 
interest and yet needs little attention. Large specimen 
plants provide immediate impact. Evergreen shrubs and 
trees are good because most need little pruning and do 
not drop leaves in fall. Minimal use of herbaceous plants 
lessens end-of-season work, and using well-spaced larger 
plants reduces watering and trimming. 











Low-maintenance planting suggestions 


e Acer e Fatsia japonica 

e@ Arbutus unedo e@ Hemerocallis (day lily) 
e@ Aucuba japonica e /lex aquifolium ‘Silver 
e Choisya ternata Sundance Queen’ 


e Cotoneaster horizontalis e@ Jasminum nudiflorum 


Ilex aquifolium ‘Silver Queen’ has Stipa tenuissima is a trouble-free, 
beautiful evergreen foliage. airy grass. 


e@ Mahonia e Phyllostachys nigra 
e@ Nandina domestica @ Stipa tenuissima 
e@ Phormium @ Trachelospermum 
e Photinia x fraseri ‘Red asiaticum 

Robin’ e Vinca (periwinkle) 





Hemerocallis ‘Corky’ is ablaze with Cotoneaster horizontalis has bright 
golden blooms in summer. red fall berries. 
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Choosing a planting style 


— 


When planting your 
garden, if you decide 
to follow a particular 
style, first ensure that 
it is practical and fits 
your lifestyle. 


What do you want? 


Find inspiration for your yard 

by visiting other gardens, and 

looking at books, magazines, 

and television shows. If you long 

for a tropical garden with exotic 

plants, such as palms and other 

architectural specimens, you 

can achieve it with the use of _ 
containers on a sun-drenched 
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What do you need? 


lf entertaining outdoors is 
important to you, a large patio 
with a dining/barbecue area will 
be useful, while a lawn is a good 
idea if children are likely to play 
in the yard in summer. Your 
lifestyle may dictate that you 
have a low-maintenance garden 
with plants that are easy to 
care for but look good all year. 
Consider also how much 
privacy you need. 


Examine the visual appeal of your 
chosen scheme. Will you include 
plants with impact to create 
impressive planting schemes? 

Or would you prefer a themed 
garden with an exotic feel, or 
simply an oasis of tranquillity? 
When selecting plants, make sure 
you choose those that will suit the 
style of garden you have in mind. 





Keeping it neat 


A wonderful garden filled with 
unusual plants and flowers is all 
very well, but it may require a 
great deal of time to keep it in 
tip-top condition. When planting 
and designing a garden, decide 
how much time you can spare to 
care for it. Some planting styles 
require less effort than others to 
keep them looking good. A formal 
garden with a central lawn, for 
example, looks tidy once mown, 
but it may be better to reduce the 
area of grass or replace it with 
gravel or decking, if free time is 
limited. Planting in formal schemes 
tends to be confined to geometric 
shaped beds or borders. Designs 
can be either high-maintenance, 
with a mix of perennials, annuals, 
and shrubs, or low-maintenance, 
with easy-care shrub borders. 


A natural approach 


For many people, choosing a 
naturalistic planting style, using 
drifts of perennials or a large 
number of native plants, creates 
a garden that feels at one with 
nature. With this approach, you 
may also decide to avoid using 
chemicals on your plants, and 
adopt organic growing methods. 
Encourage birds, insects, and 
other wildlife into your garden 
to enrich your gardening 
experience, and create curved 
or sinuous borders for your 
informal planting designs. 


Choosing a planting style 
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Planting style ideas 


Setting a particular style for your planting and layout 
helps to create a feeling of cohesion, and makes 
selecting plants and garden objects much easier. The 
main hurdle is making a choice and sticking to it. 


Asian 


An authentic Japanese garden is 
difficult to create, and requires 
discipline and subject knowledge. It 
is possible to use elements from the 
style, however, to create a distinctive 
Asian feel. Minimalist lines, the use 
of certain plants, rocks, raked gravel 
or slate chips, and focal points, such 
as stone lanterns, prove effective. 
Colors are restrained, derived mostly 
from foliage; showy flowers are 
seldom used. 


Planting suggestions 

@ Acer japonicum (Japanese maple) 
© Camellia sasanqua 

@ Ophiopogon ‘Nigrescens’ 

e Phyllostachys nigra 

@ Pinus mugo ‘Ophir’ 


Maintenance tips Keep raked gravel 
weed- and leaf-free: the garden 
should appear immaculate. 


Maple foliage provides vibrant color in an 
Asian-themed garden. 





Knot gardens and parterres 


Knot gardens are generally small-scale 
and feature low, clipped hedges, 
usually boxwood (Buxus) but sometimes 
Santolina or lavender (Lavandula), set 
out in simple patterns. Between the 
hedges are blocks of color, normally 
from bedding plants or colored 
gravel. Parterres are more ambitious 
in scale and design, but they also use 
low hedges with colorful flowers and 
often topiary. Both styles of garden 
are highly formal, labor-intensive, and 
best seen from above. 


Planting suggestions 

bedding plants, e.g., dahlias, cosmos 
Buxus sempervirens (boxwood) 
culinary herbs 

Santolina chamaecyparissus 

Taxus baccata (yew) 


Maintenance tips Clip the hedges 
2-3 times a year to keep them neat. 


A well-tended knot garden makes a fine 
garden feature, even without flowers. 





Modernist 


The overall feel of most modernist 
gardens is one of simplicity and 
restraint, with planting often taking 
second place to hard landscaping, 
giving a minimalist feel. Plants are 
carefully selected and sited, with 
architectural specimen plants 
providing instant impact. The palette 
of plants is usually limited, with a 
restricted color theme, and maximum 
use is made of form and texture. 
Broad sweeps of perennials and 
grasses, often planted in a naturalistic 
way, provide summer color. 


Planting suggestions 

@ Acer japonicum (Japanese maple) 

e Dicksonia antarctica 

@ Fatsia japonica 

e Phyllostachys nigra 

@ Stipa tenuissima 

@ topiary shapes, boxwood (Buxus), 
yew (Taxus) 

e Verbena bonariensis 


Maintenance tips Modernist 
gardens tend to be naturally low- 
maintenance, but be sure plants are 
well watered, especially when they 
are establishing, and top off mulches 
of gravel or aggregates as required. 


RW 


Clipped boxwood balls in a sea of lavender 


give this garden a modern twist. 














Tropical 


For sheer floral drama, few gardening 
styles can match a tropical border. 
These displays of exotic-looking 
plants, usually a mix of hardy and 
tender plants grown for both foliage 
and flowers, provide great interest in 
both summer and fall. Planting is 
informal, with plants massed together 
in profusion; huge bold leaves and 
vibrantly colored flowers predominate, 
while the displays improve as the 
season progresses. This style is 
labor-intensive, and displays usually 
last only until the first frost. 


Planting suggestions 

@ Canna 
dahlias 
Hedychium gardnerianum 
Melianthus major 
Musa basjoo (banana) 
Phoenix canariensis 
Phormium tenax 
Ricinus communis 


Maintenance tips Plant out 

a tropical border after the last 
frost date. Feed and water well 
for rapid, lush growth. Ensure that 
you protect tender plants well 
from winter cold. 


Spectacular flowers and foliage provide 
high-impact summer displays. 


Cottage 


A traditional cottage garden 
represents many people’s idea of the 
ultimate garden. Planting tends to be 
informal, but contained within a 
simple, formal layout, which is usually 
little more than a network of paths. 
Flowering herbaceous perennials 
predominate, and these gardens are 
usually at their best in early summer. 
Later on, roses and clematis provide 
plenty of color, and in winter, 
well-chosen shrubs lend the garden 
structure once the flowers have 
faded. Colors are often soft and 
muted, giving a relaxed feel. 


Planting suggestions 
e Astrantia 
@ delphiniums 
e Dianthus (pinks) 
Digitalis purpurea (foxglove) 
@ geraniums 
@ Philadelphus 
e@ Ribes (flowering currant) 
@ roses 


Maintenance tips Regular additions 
of garden compost in spring will keep 
perennials growing well. Remember 
to divide clumps of herbaceous plants 
every 2-3 years for healthy growth. 


Borders overflowing with flowers are typical 
of the cottage-garden style. 
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Contemporary 


The contemporary garden is usually 
thought of as an extension of the 
home, a so-called “outdoor room” 
that often includes dining and seating 
areas. This modern and practical 
garden style often features expanses 
of paving or wooden decking, ideal 
for massed displays of brightly 
colored yet color-themed container 
plants in the summer. Beds tend to 
be filled with easy-care, usually 
evergreen plants, to provide year- 
round interest, and are often planted 
through a weed-suppressing 
membrane, topped with mulch to 
minimize aftercare. 


Planting suggestions 
e Acer japonicum (Japanese maple) 
e Astelia nervosa 
e Aucuba japonica (spotted laurel) 
@ Photinia ‘Red Robin’ 
@ Choisya ternata 
@ Clematis armandii 
e Pittosporum tenuifolium 
‘Tom Thumb’ 


Maintenance tips Ensure that plants 
are well watered while establishing. 
Keep mulches topped off, and plant 
containers when frost has passed. 


Wooden decking is used to give this garden 
a contemporary feel. 
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The effects of exposure 


The direction in which your yard 
faces affects the amount of sunlight 
it receives, while altitude influences 
temperatures. Take both factors into 
account when choosing your plants. 


Which way does your yard face? Simply observing 
how much sun your yard receives gives an idea of its 
orientation. To work it out accurately, use a compass. Stand 
with your back to your house wall—the reading from here 
shows the direction the yard faces. South-facing yards get 
the most sun, north-facing sites the least. 


Sunny and shady sites Some yards are sunnier than 
others as a result of their exposure and other factors, such 
as shade-casting buildings, but in all sites, the amount of 
direct sun and the sun’s position in the yard change as the 
day progresses. A south-facing yard will have sun all day, 
a north-facing one much less, or perhaps none in winter. 


Sunny gardens are usually more desirable, but shade 
does have its advantages. These gardens are cooler, 

have a more humid microclimate, and are less prone to 
drought. There are many wonderful shade-loving plants 
that will not tolerate direct sun, while in a sunny garden, 
slightly tender plants from Mediterranean regions, for 
example, flourish. The key is to work with what you have. 





Midday: the sun is overhead, so the garden receives maximum sunlight. Evening: as the sun sets, the glancing light casts soft shadows. 
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.* 
Beware frost pockets Frost occurs when temperatures _ = 
fall below freezing. Spring frosts can be particularly lethal y se 
in the garden, especially where many near-tender plants ° 7 ‘7 5 


are grown. Even on a local scale, some sites will be more 
vulnerable than others, usually in areas where pockets 

of freezing air develop. Cold air is heavy, and sinks to 
the lowest point. If it cannot escape, it collects, forming 
a “frost pocket.” Here, frosts will be harder and linger 
longer, and you may get a frost when other areas remain 
above freezing. Gardens in valleys or in a hollow often 
suffer badly. Hedges or walls may create or worsen the 
effect, preventing cold air from flowing away. Thinning a 
hedge, using trellis instead of a solid barrier, or leaving a 
gate open on cold nights may help. 7 





















Creating microclimates Even within a single garden, 
you may notice great differences in the growing conditions. 
A border by a sunny wall or fence will be far warmer and 
drier than one in the shade, perhaps beneath a tree, which 
is likely to be more humid with a more even temperature 
range. A low-lying area will remain wetter than a border 

at the top of a slope, and some parts of the garden may 

be sheltered, others exposed. Gardeners can capitalize on 
these differences; even in small areas, they allow you to 
grow a wider range of plants. A sunny spot can be 
enhanced with a raised bed to improve drainage for tender 
plants; low-lying areas could be turned into a bog garden 
for moisture-loving plants. You can make a windy area 
more sheltered with a permeable barrier, such as a trellis. 











Seasonal impact The direction your yard faces gives it 
particular properties throughout the year. A north-facing 
garden, or border in front of a north-facing fence, will 
receive little sun in winter, remaining cold and damp, but 
temperatures will be more constant than in a south-facing 
area that is warmed after a sunny winter day, only to be 
chilled at night. Plants exposed to constant chill also start 
into growth later, but are affected less by late frosts. 
While potentially dank in winter, a north-facing area 
offers a cool retreat in summer, and lush, moisture-loving 
woodland plants will thrive there. Spring bulbs take 
advantage of the sun spots under bare deciduous trees, 
areas that receive little light in summer. Sunny patios are 
ideal for tender plants, but may get too hot and dry in 
summer for some plants. 
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Before you decide what to plant in your 
garden, take a look at the soil. The 
acidity or alkalinity of the soil and its 


Types of soil 


Soil comprises two elements: a mineral portion (tiny 
particles of weathered rock, larger gravel, and stones) and 
an organic portion (plant and animal remains, and living 
organisms). The most important part of the soil is found 
in the top 12 in (30 cm). Below this lies less fertile subsoil. 


Soil particle size, the amount of organic matter, and 
available water determine soil characteristics. The smallest 
soil particles will form clay, those a little larger create silt, 
and even bigger particles form sandy soil. Soil with a mix 
of different particle sizes is known as loam. 





The descriptions below will help determine your soil type: 


Chalk soil Soil that is pale and contains chunks of white 
limestone (usually the underlying rock), and often flint, is 
chalk soil. It is free-draining and fertile, often rather thin, 
and almost always alkaline. 


composition determine what will grow, 
and an understanding of its properties 
helps you keep plants in good health. 


Peat soil Distinctively dark, peat soil is rich in organic 
matter that helps it retain soil moisture. Peat forms where 
wet, acidic conditions stop plant and animal remains from 
decomposing fully. Peat soil is usually acidic. 


Clay soil Composed of more than 25 percent moisture- 
retaining clay particles, clay is heavy to dig and may be 
waterlogged in winter (it dries out in summer). Organic 
matter is easily trapped, resulting in good fertility. 


Silty soil With particles not as fine as those of clay soil, 
silt is also fairly moisture-retentive and fertile. Silty soil 
tends to be dark in color, which is the result of the 
accumulated organic matter that it often contains. 


Sandy soil Sandy soil is easy to spot, being light and 
free-draining. It is composed of relatively large individual 
soil particles that allow water to drain quickly. 





Testing the soil’s acidity or alkalinity 


Use a soil-testing kit to assess the acidity or alkalinity (pH) 
of your soil—the results will indicate what plants will grow 
well. Carry out several tests across the garden, using soil 


Following the kit's instructions, add garden soil and water to the 
test tube provided and shake the contents well. 


from just below the surface. Soil pH is measured on a 
scale of 1-14. Above neutral (7) is alkaline, below is acidic; 
pH 6.5 is usually considered the optimum. 


| 





~ 


Compare results from around the garden with the chart provided: 
a red/yellow color shows an acidic soil; dark green an alkaline one. 











Testing sandy soil 


To determine whether your garden has sandy soil, and 
thus may need regular irrigation and boosting with 
organic matter, carry out a simple test to examine the 


Py 


Rub a small amount of soil between your fingers. If the soil has a 
gritty, granular feel, it is likely to contain a high proportion of sand. 


Understanding soil 


texture of the soil. Take your sample from just below the 
soil surface and repeat at intervals across the garden to 
ensure an even overall result. 


Try to squeeze the soil into a ball—the grains of sandy soil will not 
stick together, but if it is loamy, the shape may hold a little. 
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Testing clay soil 


To check if you have clay soil, and thus soil that may 
become waterlogged in winter and be more difficult to 
dig than other soil types, remove small samples of soil 


© a 


Try to mold the soil in your hands—the particles of clay soil will 
hold together well and change shape when pressed. 


from different spots around the garden from just below 
the soil surface. Clay soil will feel quite sticky and heavy 
when shaped in the hand. 


Heavy clay can even be rolled into a thin cylinder; it will often 
appear smooth and shiny. 
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Different types of soil have differing 


characteristics, some aiding cultivation 
of certain plants, others providing a 


challenge to gardeners. Various 
techniques can be used to improve 
the soil to maximize its potential. 





Sandy soil 


Advantages Sandy soil is free-draining, which prevents 
plants from becoming waterlogged in winter and aids 
the survival of species sensitive to wet conditions. It is 
easy and light to dig all year, and warms up quickly in 
the spring. 


Disadvantages In dry conditions, plants will often 
require extra irrigation, and moisture-loving species will 


Plants for sandy soil 


be unreliable in this soil. Sandy soil has a tendency to be 
poor, so you will need to apply plenty of plant food and 
organic matter. 


Improving sandy soil Dig in large amounts of organic 
matter each year to help improve the soil’s ability to hold 
water and nutrients. Mulches such as gravel help to keep 
in moisture. Digging in clay may also be useful. 





@ Acacia dealbata 

@ Calluna vulgaris ‘Silver Knight’ 
@ Catananche caerulea 

e Cistus x hybridus 

@ Convolvulus cneorum 

e@ Cotoneaster horizontalis 

e Erysimum ‘Bowles’ Mauve’ 


Abutilon x suntense 


Bupleurum fruticosum 


Euphorbia characias 
Euphorbia rigida 

Grevillea ‘Canberra Gem’ 
Helianthemum ‘Rhodanthe 
Carneum’ (‘Wisley Pink’) 
Helleborus argutifolius 

Iris unguicularis 
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Allium hollandicum ‘Purple Sensation’ 


Lavandula stoechas 


e Melianthus major 

@ Olea europaea (olive) 

e Pittosporum tobira 

e@ Romneya coulteri 

e@ Rosmarinus officinalis (rosemary) 
@ Solanum crispum ‘Glasnevin’ 

e Verbena bonariensis 


Artemisia alba ‘Canescens’ 


Perovskia ‘Blue Spire’ 




















Clay soil 


Advantages Clay soil is usually highly fertile and 
many plants thrive in it. It also retains water well. The 
more clay soil is worked, the better it is for planting, 
as the soil gradually becomes more crumbly and 
drainage improves. Avoid working the soil when it is 
wet and easily compacted. 


Disadvantages Despite its high fertility, clay soil has 

a number of problems that can be hard to tackle. In 
winter it may become waterlogged and impossible to 

dig. Attempts to work the soil in this state usually create 
compaction, where the soil particles are compressed, 
resulting in yet further waterlogging. In summer, the 
opposite problem occurs; clay bakes hard and even simple 


Plants for clay soil 
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digging can be impossible. Even when the soil is 
manageable, it is heavy, breaking into large clods, and 
it is slow to warm up in spring. 


Improving clay soil The key to success is often 

simply perseverance. By adding organic matter to the 
soil, you will eventually improve its structure, making 

it more crumbly and easier to work. In small areas, 
perhaps in a raised bed, dig in horticultural sand. Avoid 
walking on the garden when it is waterlogged and do 
not dig the soil when wet. Try to carry out most planting 
in spring or fall when the soil is more manageable. 

In areas where waterlogging is severe, you may need 

to install drains. 


e Alchemilla mollis @ Campanula glomerata e@ Hydrangea macrophylla ‘Lanarth 
e Arum italicum subsp. italicum @ Carex elata White’ 
‘Marmoratum’ @ Cornus sanguinea ‘Winter Beauty’ @ Iris laevigata 
e Aruncus dioicus e Digitalis purpurea (foxglove) e@ Jasminum nudiflorum 
e Aucuba japonica (spotted laurel) e@ Geranium e Leycesteria formosa 
e Berberis darwinii @ Hemerocallis (day lily) e Mahonia x media ‘Buckland’ 
e@ Buxus sempervirens (box) ®@ Hosta e Viburnum tinus ‘Eve Price’ 


_ 


Primula pulverulenta 


Malus ‘John Downie’ 


Sambucus racemosa ‘Plumosa Aurea’ 
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Alkaline soil 


Advantages Alkaline soil enables you to grow a wide 
range of plants; many vegetables (such as members of 
the cabbage family) will not grow as well in acidic soil. 
Ornamentals, such as clematis, are said to grow better 
in alkaline soil, and the finest rose gardens tend to be 
in alkaline areas. This soil suits earthworms; some pests 
and diseases, such as clubroot, are less of a problem. 


Disadvantages There are certain plants that simply will 
not grow in alkaline conditions and, unfortunately, they 
are often among the most desirable. Rhododendrons, 
camellias, Pieris, some magnolias, and other woodland 
plants, such as Uvularia and Trillium, need the cool, moist, 
acidic soil associated with their native habitats. These 


Plants for alkaline soil 


e@ Aquilegia McKana Group 
Aster ‘Coombe Fishacre’ 
Buddleja davidii ‘Dartmoor’ 
Buxus sempervirens 
Choisya ternata Sundance 
Clematis 
Cotoneaster horizontalis 


Hebe 


Iris unguicularis 


Cotinus coggygria ‘Royal Purple’ 


Erica carnea ‘Foxhollow’ 
Erysimum ‘Bowles Mauve’ 


Hibiscus syriacus ‘Oiseau Bleu’ 


Lavandula stoechas 
Mahonia x media ‘Buckland’ 


Jasminum nudiflorum 


plants are known as “calcifuges” or lime-haters. Some 
acid-loving plants may survive in alkaline soil but will look 
sick, with yellowing leaves (chlorosis). Alkaline soil tends 
to be deficient in manganese, boron, and phosphorus, 

all of which are important for healthy plant growth. 


Improving alkaline soil You cannot, as such, improve 
alkaline soil, since a high pH can be both good and bad. 
Gardeners are advised to grow what suits their particular 
soil. Many acid-loving plants can be grown in containers, 
or in a raised bed filled with ericaceous (acidic) compost. 
Where the soil pH is neutral or just alkaline, years of 
adding organic matter may lower the pH enough for 
some smaller acid-loving plants. 


Nepeta x faassenii 

Phormium ‘Yellow Wave’ 
Primula vulgaris 

Pulsatilla vulgaris 

roses 

Salvia officinalis ‘Purpurascens’ 
Sedum ‘Herbstfreude’ 


Lonicera (honeysuckle) 














Acidic soil 

Advantages Some of the most spectacular garden 
plants, including rhododendrons, Meconopsis, and 
Desfontainia, will grow well only in acidic soil. Other 
species, such as Hamamelis, may survive in alkaline soil 
but simply perform better in acidic soil. Few garden plants 
will not tolerate mildly acidic soil, although a very low pH 
will limit your choices. Acidic soil is often associated with 
woodland conditions and tends to be cool and moist. 


Disadvantages Acidic soil, though usually rich in organic 
matter, can be quite poor, especially if it is also sandy. 

To improve it, dig in plenty of well-rotted manure each 
year. Very peaty soil can, conversely, be waterlogged 

and require draining. This is often the most acidic of 
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all and you may need to add lime to it for a range 

of plants to thrive. Most fruits and vegetables do not like 
strongly acidic soil and other plants simply will not grow— 

these are known as “calcicoles” or lime-lovers. Acidic soil 
is often deficient in phosphorus and may have too much 

manganese and aluminum for healthy plant growth. 


Improving acidic soil |f your soil is strongly acidic, you 
may need to increase the pH to broaden the range of 
plants you can grow. Adding spent mushroom compost 
is an excellent way of doing this. Powdered lime is an 
alternative. However, most gardeners usually feel that 
mildly acidic soil is desirable, and simply grow plants 
that enjoy their conditions. 











Plants for acidic soil 


Cornus kousa var. chinensis 


e Astilboides tabularis e Desfontainea spinosa @ Pieris 

e Betula (birch) e Digitalis purpurea (foxglove) @ Primula pulverulenta 

© Camellia e@ Hedychium densiflorum e@ Rhododendron 

@ Cercis canadensis ‘Forest Pansy’ e Leucothoe fontanesiana e@ Romneya coulteri 

@ Cornus canadensis ‘Rainbow’ e Skimmia x confusa ‘Kew Green’ 
@ Corydalis flexuosa e@ Meconopsis e Stewartia monadelpha 

e@ Daphne bholua ‘Jacqueline Postill’ e Photinia x fraseri ‘Red Robin’ e Uvularia grandiflora 


Grevillea ‘Canberra Gem’ 





Hydrangea quercifolia 
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Making a border 


Flower and shrub borders provide color, 
scent, and seasonal interest, making 
them an essential part of the garden. 
Follow these basic steps when planning 
and preparing your borders to ensure 
their success through the year. 
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Decide where in the yard you want your border and mark 
out its shape. For a curved edge, use a garden hose. Make 
sure the border is not too narrow and that its shape fits 
well within the overall layout of the garden. 


Using a half-moon edger or a small spade, carefully slice 
through the grass, following the contours of the hose. 
Make sure the cuts line up properly and push the full 
depth of the cutter into the ground. 


TMPE E  o g. 
Stack the sod in a spare corner of the yard, grass side 
down. The soil in this sod is nutrient-rich and should be 
blade of the spade under the roots of the grass. Try to 


With a spade, begin stripping off the sod. Cut it into 
manageable-sized squares from above, then slide the 


reused. After several months, the grass will die off and 


avoid removing an excessively deep layer of soil. the pile can be cut up, sifted, and dug into the borders. 
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Dig over the exposed soil with a fork, pushing the tines With a spade, spread about 2 in (5 cm) of organic matter, 
down to their full depth. Remove old roots, large stones, such as well-rotted farmyard manure or garden compost, 
and debris that you unearth, and break up large clods of over the surface of the border. Turn the compost into the 
soil. Work the soil until it has a crumbly texture. soil, and mix it in evenly. 


(8-cm) Using a soil rake, remove any remaining stones, roots, 
layer of coarse sand or gravel over it, and dig this into the or debris that may have worked their way up to the 
top 6 in (15 cm) of soil with a spade. This will help open surface. Then, with the flat back of the rake, carefully 
up drainage channels through the soil in the root zone. level off any mounds and hollows. 
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To stop soil from spilling out 
onto the lawn, consider adding 
: Sen edging to the front of the border 
Set out the plants, still in their pots, on the ground, ie before planting. Use a level to 
adjusting their positions until you are happy. Pay make sure the edging is level. 
attention to their eventual size, flower and foliage color, - “ $ 
and season of interest to achieve your desired effect. 
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To help set off planting 
and add a touch of 
“oolish” to the garden, 
small additions, such as 
edgings and mulches, 
can make a big impact. 


Soft lawn edging 


It is surprising how much difference a 
well-edged lawn makes to the overall 
look of a garden. Where borders meet 
grass, trim with edging shears after 
mowing to maintain the shape of the 
lawn. Edging irons are also useful for 
reshaping when required. Plants that 
spill from borders onto the lawn may 
add a touch of informality, but will 
damage the lawn in the long run. 





Choosing a hard edge 


Borders that meet hard landscaping materials require less 
maintenance than soft edging. Sprawling plants are best 
grown next to hard surfaces where the border’s shape can 


Brick edging Laid as a path or in 


Paved edging Where paving meets 


be maintained more easily. Use paving for formal or 
informal situations, and areas where grass struggles to 
grow, such as in shade or next to narrow paths. 


Am ‘ . 
Wood edging If you have border soil 





a single row between a border and 
lawn, or along gravel paths, bricks 
create a traditional feel. They also 
blend well with plantings. 


a border, attractive informal effects 
can be achieved. Allow plants, such 
as lavender, to billow out from flower 
beds, softening the hard layout. 


to retain, wood edging is an easy-to- 
install option. Partially conceal with 

plantings to help it blend in, and apply 
wood preservative to prevent rotting. 











The benefits of mulching 


Mulches help to conserve soil moisture, reduce weeding, 
and provide a decorative element, and some add organic 
matter to soil, improving its fertility and promoting plant 
growth. A mulch is simply a layer of material spread over 
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the soil surface, and different situations and plantings 
require different types. Avoid applying them too thickly— 
about 1% in (3 cm) is ideal—or over the crowns of plants. 
Mulches are usually applied in early spring. 








Organic matter Garden compost or | Cocoa shells Lightweight and easy | Gravel Long-lasting and inexpensive, 
well-rotted manure is an ideal mulch to apply, cocoa shells break down, gravel preserves moisture in summer 
because it aids plant growth, improves | enriching the soil. They are, however, | and keeps standing water away from 
the soil, and helps retain moisture. It easily disturbed by wind, animals, or sensitive plants, such as alpines, in 
needs to be reapplied every year. birds, and can look unsightly. the winter. It is heavy to apply. 


Decorative mulches Colored glass Weed membranes Laid beneath | Bark chips Lightweight, organic, 
chips, crushed seashells, and other mulches before planting, porous and weed-suppressing, bark chips 
decorative mulches are ideal for pots | membranes drastically reduce weeds. | are a popular mulch, but as they 

and containers. They will reduce Adding plants after a membrane has slowly break down, they may remove 


weeds and conserve moisture. been laid can be tricky, though. valuable nitrogen from the soil. 
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Leafy material adds nitrogen 
and moisture: 

© Grass cuttings and weeds 

e Kitchen vegetable waste 

e Fallen leaves 

e Herbaceous plant clippings 
 Sappy hedge trimmings 

e Windfall fruit 

© Old bedding plant material 





Making compost from your kitchen 
and garden waste is a sustainable 

and environmentally friendly way of 
recycling. Applied as a mulch, compost 
helps to improve the fertility and 
moisture-retaining qualities of your soil. 


Types of composters The basic way of making compost | 
is to pile it into a heap, but this can be unsightly, and 
better compost is often achieved more quickly using a 
composter. The simplest structures are bays, usually 
made of corrugated plastic or metal, in which waste is 
piled. Wooden compost bins are easier on the eye, and 
can be built at home from scrap wood; otherwise you can 
buy ready-made bins, often with slatted sides or vents 

for air circulation. Effective and inexpensive, lightweight 
plastic compost bins (right) are also a popular choice. 


Woody, carbon-rich material 
improves airflow: 


eeeee 


Filling your bin Almost any vegetable matter can be 
added to a compost bin, and the more diverse the range 
of materials, the better the compost. It is also important 
to keep woody and nitrogen-rich leafy materials in 
proportion: you should try to include about twice as much 
woody material (twigs, paper) as nitrogen rich-material 
(grass, kitchen scraps). Mix grass cuttings with woodier 





Woody plant clippings and 

wigs . 
Shredded paper 
Scraps of cardboard j 
Untreated wood shavings 
Stems of herbaceous plants 
Bark mulch 








: | 
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clippings or even shredded paper, because a thick layer 
of grass will inhibit important air movement. Chop bigger 
cuttings into small pieces and avoid adding weeds with 
seeds, or persistent perennial weeds. Place a layer of 
coarser twigs in the bottom of the bin and then add the 
material in layers. Spread a little farmyard manure 
between layers to help speed up the composting process. 
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Layer woody and leafy material in your compost pile. 





Speeding up composting Nitrogen-rich manure contains 
microorganisms that promote composting, so add it to 
your pile to help the material break down more quickly. 
Alternatively, you can buy special compost additives. 
Turning the pile also improves air circulation, speeds up 
rotting, and ensures that all the material is composted. 


Making your own compost 


Tip for success 


Too much wet, green, nitrogen- 
rich material, such as grass 
cuttings, will quickly turn the 
compost pile sour and smelly. 
Mix it with coarser woody 
matter in layers, and aim to turn 
the pile regularly. 
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Planting a perennial 


Perennials are plants that grow from 
year to year, and many are long-lived. 
But for these plants to perform well as 
they mature, they must be planted and 
established with care. 
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Place the plant in its pot on the ground in a position that With a spade, dig a hole wider and deeper than the size of 
suits its growing needs and not too close to other plants. the plant's container. Add organic matter, such as garden 
The soil in the pot should be thoroughly soaked before compost, to the base of the hole and dig it in well. Pour 
planting to help give the plant a good start. some water into the hole before planting. 


Remove the plant carefully from its pot. If the roots tightly Backfill around the root ball, firming the soil as you go and 
encircle the root ball, the plant is pot-bound and the roots ensuring that the plant stands straight in its hole. Avoid 
need to be teased out gently. Place the plant in the hole, mounding the soil around the stems; the plant should be 
slightly deeper in the ground than when it was in its pot. in the center of a shallow depression. Water well. 
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Planting a tree 


Planting a tree may seem a simple task, 
but these plants are long-lived and 
should be planted well and given the 
appropriate aftercare if they are to fulfill 
their potential in years to come. 
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Soak the root ball of the tree in its container before With a spade, dig a planting hole about three times as 
planting. This will compensate for any water loss from the wide as the diameter of the pot and 12 in (30 cm) deep 
roots during the planting process and ensure that the tree (most root activity takes place in the top layer of soil). 
settles into its position well. Lightly fork the base and sides of the hole. 


aT =a 


Check the depth by putting the pot in the hole and Gently remove the root ball from its pot—the pot should 
placing a pole across the top—it should rest on both slide off easily, leaving the root ball intact. Carefully tease 
sides of the hole and on the top of the root ball. You may out some of the larger encircling roots, to help the tree 
need to add or remove soil in the hole. root into the surrounding ground more successfully. 
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Stand the tree in its final position. Drive a sturdy stake i 

into the ground close to the tree trunk and at a 45° angle Unless the soil is poor or sandy, do not add organic matter 
over the root ball, to avoid damaging the roots. Make sure because this seems to prevent the roots from spreading 
that the stake faces into the prevailing wind. out in search of nutrients. Firm the soil in gently. 


Tie the tree quite loosely to the stake with a tree tie, Water the tree well after planting and during dry periods 
about 18 in (45 cm) from the ground, to allow the stem for the first couple of seasons. Add a mulch of well-rotted 
to flex in the wind. Check the tie regularly and loosen it garden compost, about 3 in (8 cm) deep, around the tree. 
as the tree girth expands, to prevent damage to the bark. Keep the mulch about 6 in (15 cm) away from the trunk. 
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Over the next two to three years, use sharp pruners to 
remove any damaged wood or branches that spoil the 
tree’s shape, such as crossing, rubbing branches. Do not 
leave stumps—cut fairly close to the main stem. 
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Shrubs form the backbone of a planting 
scheme, providing important structure 
as well as flower and foliage effects. 
Before planting, check the plant label for 
the shrub’s preferred site and soil, since 
moving it at a later date will be difficult. 


Tip for success 
ga UN a 
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Once planted, apply a top- 
dressing of fertilizer above the 
roots in spring. Later watering 
or rain will wash it down. 
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Soak the plant thoroughly in its pot. With a spade, dig a To check that the hole is the correct depth, place a pole 
large hole, approximately two to three times the diameter across the top; it should rest on both sides of the hole and 
of the pot. Remove any old roots and large stones, and on the top of the root ball. Position the plant with its best 
break up the soil in the base of the hole with a fork. side facing the direction from which it will be viewed. 


Remove the pot; it should slide off easily, leaving the root Firm the soil down gently. The plant should sit at the 

ball intact. Tease out any encircling roots. Add organic center of a shallow depression, which will assist watering. 
matter, such as garden compost, to the removed soil, Spread a mulch of organic matter around the plant, 
especially if it is poor. Backfill around the root ball. keeping it away from the stems. Water the plant well. 
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Climbing plants are particularly useful in 
small gardens because they add height 
without too much bulk, maximizing 

the use of limited space. They are also 
a quick and effective way of covering 
dull fences and garden structures. 


Tip for success 


A system of vine eyes threaded 
with wire along a fence is 
perhaps the simplest and least 
visible way of providing support 
for climbers. The system is easy 
to attach and allows plants to 
grow to their full potential. 
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Dig a hole twice the diameter of the root ball, 12-16 in Make sure the plant is well watered, then position it in 
(30-40 cm) from the fence. To support the stems and the hole at an angle pointing toward the fence. Carefully 
achieve good initial coverage, construct a fan from canes remove the pot and any supporting stakes. Separate 


pushed into the soil and angled toward the fence. multiple stems growing from the base of the plant. 


Backfill the hole with the removed soil mixed with some Select the stems to be trained up the canes, tying in one 
organic matter, such as garden compost. Firm the soil to two stems per cane with gardener's twine. Spread a 
gently as you go. The plant should be at the center of a mulch of bark chips or organic matter over the soil to keep 
shallow depression, to aid watering and establishment. in the moisture and suppress weeds. 
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Many hardy annuals, such as California 
poppies (Eschschoilzia), are best sown 

in situ outside, avoiding the root 
disturbance that occurs when seedlings 
are removed from their pots. Plants grow 
quickly to give fine summer displays. 


The fine soil of a seedbed is 
attractive to cats, and young 
seedlings may be disturbed by 
birds. To avoid these problems, 
protect the area with twiggy 
sticks pushed into the ground. 
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Select an open area without any competing plants for Make drills (shallow depressions to sow seed into) in 
sowing the seeds. Lightly fork over the soil, breaking up the soil by pushing a pole or bamboo cane into the soil 
large clods, and then remove large stones, weeds, and surface. Drills make it easier to identify seedlings; weed 
debris with a rake. Work the soil into a fine, level tilth. seedlings are unlikely to emerge in straight lines. 
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Place the seeds into the palm of your hand, and aim to Lightly cover the drills with fine soil and water well using 
pour the seed gently from a crease as you pass your hand a can with a fine spray to avoid disturbing the seeds. Keep 
along the drill. Do not sow the seed too thickly. Larger the seedbed moist and remove any weeds. When the 
seeds can be placed in the drill with your fingertips. seedlings emerge, carefully thin out close-growing plants. 
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While many hardy annuals can be 
sown outside in situ, it is often safer 
and more rewarding to plant seeds in 
pots under cover, in a cold frame, a 
greenhouse, or on a sunny windowsill. 


é Tip for success 


Always label your seeds using 
a waterproof pen. Include the 
name of the plant and the date 
of sowing. 
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Fill a clean or new 3%-in (9-cm) pot with a good-quality Using a watering can with a fine spray, dampen the 
1 seed-sowing potting mix, leaving a %4—1%4-in (2-3-cm) 2 potting mix, being careful not to disturb it by splashing 
gap beneath the rim of the pot. Firm the soil gently to too much. Alternatively, stand the pots in a tray of water 
create an even surface for the seeds. until the surface is moist, then remove. 








3 Sow the seed evenly. Large seeds are easy to position, but 4 When the seeds have germinated and produced a few : 





fine seeds should be spread from the palm of the hand. sets of leaves, harden them off by placing the pots outside 
Some seeds need to be covered by a fine layer of soil or during the day for a few weeks. Then you can plant them 
vermiculite; follow the instructions on the seed packet. out in the garden. 
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Sun-baked gravel garden 


In a sunny corner, a gravel garden offers 
the chance to grow an interesting range 
of plants: herbs with aromatic leaves, 
plants with silvery foliage, alpines, and 
some grasses are good choices. These 
plants enjoy growing through gravel 
because it keeps excessive moisture 
away from their stems, yet helps to keep 
the roots cool and moist. Gravel also 
warms up quickly during the day and 
retains warmth at night. 





Border basics 
Size 10 x6 ft (3 x2 m) 


Suits Herbs, low-growing plants, annuals, 


bulbs, gray-leaved plants 
Soil Well-drained, poor soils 
Site Open and sunny, not too exposed 





Shopping list 
@ 2 x Parahebe perfoliata 
1 x Helictotrichon sempervirens 
1 x Thymus pulegioides ‘Bertram 
Anderson’ 
1 x Santolina chamaecyparissus 
1 x Aurinia saxatilis ‘Variegata’ 
1 x Rosmarinus officinalis Prostratus 
Group 





Planting and aftercare 


Dig over the site, removing large stones, 
debris, and weeds; spot-treat perennial 
weeds like bindweed, because they will 
be hard to remove once gravel is spread. 
Add organic matter, such as well-rotted 
garden compost, to the soil, and dig in 
plenty of gravel to at least a spade’s 
depth to help provide good drainage. 


Place any feature rocks or driftwood as 
focal points. Position plants with plenty 
of space between each one. Add sand 
to the planting holes and place plants 
slightly higher than the soil surface. As 
you spread the gravel, work some into 
the crowns of plants. Water well. Once 
settled, the plants will need watering 
only in the driest periods. 
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Rosmarinus officinalis Prostratus 
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Cottage garden medley 





This ever-popular, typically English style 
of planting uses mainly herbaceous 
flowering plants in a relaxed, informal 
way. The flowers are usually pale pastel 
colors with a few brighter hues added 
as highlights. Traditional cottage garden 
favorites include delphiniums, foxgloves 
(Digitalis), verbascums, and penstemons, 
as well as woody plants such as roses 
and lavender (Lavandula). Although 

not low-maintenance, such planting 
schemes are certainly beautiful in 
summer, when the plants all bloom 
together in profusion. 

Delphinium grandiflorum ‘Summer Verbascum x hybridum ‘Snow 








Size 6x5 ft(2x 1.5m) 

Suits A mixture of herbaceous perennials 
Soil Well drained 

Site Sunny with some shelter from wind 











Shopping list 

e@ 3 x Delphinium grandiflorum 
‘Summer Blues’ 

e@ 3 x Verbascum x hybridum ‘Snow 

Maiden’ 

3 x Delphinium ‘New Zealand Hybrids’ 

3 x Geum ‘Blazing Sunset’ 

3 x Penstemon digitalis ‘Husker Red’ 

3 x Digitalis purpurea 





Geum ‘Blazing Sunset’ 











RE OOD 
Planting and aftercare , 
Prepare the border before planting, 
adding well-rotted farmyard manure. 
Check that drainage is good; if not, 
add some gravel. Planting in spring is 
best for perennials. Three of each plant 
will guarantee a decent show of flowers 
in the first year, and odd numbers of 
plants look best in informal plantings. 
Plant in small drifts, with taller plants 
positioned toward the back, but do 
not be too rigid about this—the effect 
should appear relaxed. The delphiniums, 
in particular, may need staking with 
canes. In fall after flowering or the 
following spring, cut down old foliage, Delphinium New Zealand Hybrids Penstemon digitalis ‘Husker Red’ 
and mulch with manure. see OO: BROOD 
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Raised beds are easy to maintain and 
can be constructed almost anywhere. 
For a contemporary look, planting 
should be colorful and stylish, and 
provide year-round interest. Pick plants 
that complement each other in a range 
of colors and textures—here, much of 
the interest is provided by foliage. 





Bed basics 


Size 3 x3 ft(1x1m) 
Suits A range of nonvigorous plants with 








similar requirements Z . 
Soil Moist but well drained ee. amygdaloides ‘Purpurea’ Sedum spectabile 





Site Sunny, and sheltered from strong, 





drying winds 





Shopping list 

e 1 x Euphorbia amygdaloides ‘Purpurea’ 

@ 1 x Sedum spectabile 

@ 1 x Carex comans ‘Frosted Curls’ or 
Molinia caerulea subsp. caerulea 
‘Variegata’ 

@ 3 x Ophiopogon planiscapus 
‘Nigrescens’ 

@ 1 x Heuchera ‘Plum Pudding’ 





Planting and aftercare 


Any raised bed must have adequate : : — ; 
drainage holes; without them the plants oe ee Bbeste is 
will rot. A layer of crocks or polystyrene pai 

at the base will help water to run away if ci ALIENS wii Ee 

freely. In a small bed, use a soil-based A V4 “eae 

potting mix blended with some organic 

matter, such as well-rotted manure; a 

large bed should be filled with good- 

quality topsoil with some well-rotted 

garden compost worked into it. Leave 

the bed for a few days to let the soil 

settle. Position shorter plants, such as 

the Ophiopogon, at the edges, and taller J 

plants, like the Euphorbia, in the center 

of the bed. Water well. Make sure that 

the soil never dries out, weed the bed 

regularly, and cut down any faded 


herbaceous growth, such as the Sedum : 
flowerheads, in fall. Heuchera ‘Plum Pudding’ Molinia caerulea subsp. caerulea 


BROOM ‘Variegata’ ### OO 
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Trees and shrubs can be used to create 
exciting combinations for beds and 
borders. They also tend to require 
maintenance than herbaceous plants, 
and retain structure and sometimes 
foliage over winter. Include a range of 
growth habits and sizes, foliage color 
and texture, plants with attractive flowers 
and others with winter interest, all of 
which will thrive in the given conditi 








Border basics 


Size 10x 8 ft (3x 2.5 m) 
Suits Wide range of shrubs and small 





Cotinus ‘Grace’ 


RRR OOD 


Aucuba japonica ‘Picturata’ 


BRR OOD 





trees; compact selections are best 





Soil Acidic, free-draining, moisture- 





retentive soil 
Site Sunny and sheltered 








Shopping list 

1 x Aucuba japonica ‘Picturata’ 
1 x Cotinus ‘Grace’ 

1 x Phormium tenax ‘Atropurpureum’ ne 
1 x Grevillea juniperina 

1 x Magnolia grandiflora ‘Goliath’ 
1 x Pittosporum tobira ‘Nanum’ 





— ~ 








Phormium tenax ‘Atropurpureum’ 


wR OOO: 


Planting and aftercare 


Dig the soil thoroughly, adding plenty 
of rotted garden compost. Space plants ete O 

out well because they will be difficult to i 
move when larger. The biggest plant is é ne : ~ 
likely to be the magnolia, so put it at : ee 
the back of the border. The evergreen “i 
gold-splashed foliage of the Aucuba is 

a focal point, so position the plant 
centrally. Its rounded form contrasts 

well with the spiky Phormium. The 
lower-growing Pittosporum and Grevillea 
(which needs acidic soil) can be placed 

at the front. The Cotinus balances the 
composition, its purple leaves matching 
those of the Phormium. Make sure all 
are well watered and firmed in at 
planting. Some pruning, especially of the 
Grevillea and Cotinus, may be required 
later, to stop them from outgrowing 
their positions. 
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Magnolia grandiflora ‘Goliath’ 
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ee 7 y 
Vibrant, fiery colors are not solely for 
late summer; there are various perennials ' 
and bulbs that provide similar hues in 
o 


late spring, although the effect is 
different. The reds, oranges, and yellows 
of plants such as tulips, the first lupines, | 
Doronicum, and Euphorbia can be 
combined with verdant new growth 
to create a glowing display. 


These hot color combinations contrast 
with the whites, blues, and cool yellows 
found in abundance elsewhere at this 
time, making a dazzling display. 





Border basics | ne 


Size 6x6 ft (2 x2 m) 
Suits Early-flowering perennials, bulbs 








(especially tulips), perennials with attractive 





young foliage 
Soil Any fertile and moist soil 








Site Sheltered with some direct sun 
Tulipa ‘Ballerina’ Polygonatum x hybridum 
BER OOD saw OO: 





Shopping list 

@ 20 x Tulipa ‘Ballerina’ 

e 20 x tulips of contrasting shape 

e@ 5 x Polygonatum x hybridum 

e 5 x Euphorbia griffithii ‘Fireglow’ 

e@ 5 x Foeniculum vulgare ‘Purpureum’ 
(just visible) 





Planting and aftercare : 


Prepare the border by adding plenty of ou A” 
organic matter, such as garden compost, § 
to the soil. Position the perennials first, 
with the tallest plant, Solomon’s seal 
(Polygonatum), toward the back. 
Interplant the Euphorbia with the bronze 
fennel (Foeniculum), leaving reasonable 
spaces in between to allow planting 
pockets for the tulips. Plant the bulbs at 
three times their depth, in eight groups 
of five. Avoid mixing the tulip cultivars 
because this will dilute the effect. 








The Euphorbia, in particular, will suffer 
if the soil becomes too dry. Watch out 


5 Tulipa (pinky red) Euphorbia griffithii ‘Fireglow’ 
for sawfly larvae on the Solomon's seal. Be OO L: eee OO 
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In a shaded courtyard or corner of a 
terrace, a modern planting scheme in 

a raised bed can create a dramatic, 
rather exotic, effect. Many foliage plants 
grow well in some shade, and a mix of 
evergreen shrubs and herbaceous plants 
provides year-round interest. A tall 
bamboo (Phyllostachys) will catch the 
breeze, adding a dynamic element to the 
planting, while a few variegated plants, 
such as hostas, help lift the planting out 
of the shadows, as will painting the 
backdrop and raised walls a pale color. 





Border basics 


Size 8x5 ft(2.5x 1.5m) 

Suits Lush foliage plants 

Soil Fertile and moisture-retentive 
Site Sheltered, semi-shaded corner 














Shopping list 
2 x Hosta ‘Francee’ 
1 x Hebe salicifolia 
3 x Fatsia japonica 
1 x Phyllostachys nigra 
1 x Miscanthus sinensis ‘Variegatus’ 
3 x Ophiopogon planiscapus 
‘Nigrescens’ 
2 x Hedera helix (ivies) 





Planting and aftercare 


Make sure the bed has enough drainage 
holes to prevent waterlogging. Choose a 
good quality topsoil and add well-rotted 
manure to it before planting. Position 
taller plants at the back (the bamboo 
will look best in the corner). The hostas, 
Ophiopogon, and ivies should go at the 
front. Contrast the hand-shaped foliage 
of the Fatsia with the white-edged 
blades of the Miscanthus. Spread white 
or gray pebbles as a mulch over the 

soil, and water the plants in well, 
ensuring they are not short of water 
while establishing. Aftercare is easy: 

cut down old herbaceous growth in late 
fall or spring, and watch out for slugs. 


Hosta ‘Francee’ 


sak O OE 


Fatsia japonica 


Bee OO OO 


Miscanthus sinensis ‘Variegatus’ 
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Hebe salicifolia 
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Ophiopogon planiscapus ‘Nigrescens’ 
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Formal front yard 


Small front yards lend themselves to 
formal planting. Traditionally, these 
designs feature a low perimeter wall of 
clipped boxwood (Buxus) hedges in a 
simple shape, such as a square, filled 
with a mixture of brightly colored foliage 
and flowering plants, some tender, 
others perennials. There is often a 
central “dot plant,” such as a Cordyline, 
to serve as a focal point. Any bare soil is 
then mulched with a layer of gravel. This 
helps to reduce weeding and keeps the 
garden looking neat. 





1 Pelargonium (red) Deschampsia flexuosa ‘Tatra Gold’ 
Border basics fer ; we pan Ne 
Size 5x5 ft (1.5 x 1.5 m) 
Suits Boxwood hedges, bright tender 
perennials, colorful hardy plants 
Soil Ideally, fertile, well drained, and not 
too dry 
Site Small, formal situation, preferably 

















with some sun 





Shopping list 

e 5 x Pelargonium (red) 
3 x Deschampsia flexuosa ‘Tatra Gold’ 
2 x Phormium ‘Tom Thumb’ 
1 x Penstemon digitalis ‘Husker Red’ 
Buxus sempervirens (enough to make 
a border) 
3 x Spiraea japonica ‘White Gold’ 





Planting and aftercare 
Dig over the site, removing any weeds, 


as manure. Firm and level the soil with 

a rake. Plant the boxwood plants first, 

6-8 in (15-20 cm) apart, to form the 
framework of your design. Then arrange 
the remaining plants in bands of color. 

The border will need regular upkeep to 
keep it looking immaculate. Deadhead 

the pelargonium throughout the season; 

in early summer, trim the boxwood and, |] 
if required, the spiraea. In spring, replace M4 
the tender pelargoniums and reduce the 


flowering stems of the penstemons Buxus sempervirens Spiraea japonica ‘White Gold’ 


BR OOO Oe wR OOO 
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Choose the sunniest spot in the garden, 
away from cold winds, and select plants 
reminiscent of Mediterranean vacations: 
irises, grasses, euphorbias, and evergreen ; 
shrubs, such as olearia. Add herbs, like 
rosemary or sage, and bright-flowered 
bulbs, such as alliums. Terra-cotta pots 
planted with more tender species, such 

as succulent agaves, will help reinforce 

the Mediterranean feel. 





Border basics 


Size 10 x 10 ft (3 x 3 m) 
Suits Grasses, neat evergreen shrubs, irises, 








bulbs, herbs, succulents, semi-tender plants 





Soil Any free-draining 





Site Sunny and sheltered, ideally by a wall 





Shopping list 

@ 3 x /ris ‘Jane Phillips’ 
1 x Olearia x haastii 
3 x Euphorbia characias subsp. wulfenii 
5 x Allium hollandicum ‘Purple 
Sensation’ 
1 x Anemanthele lessoniana (Stipa 
arundinacea) 
1 x Bergenia cordifolia 
2 x Ballota pseudodictamnus 





Planting and aftercare 


Dig over the soil, removing any stones 
and weeds, and add plenty of organic 
matter, such as manure. If the site is 

not well drained, dig in gravel. Set taller 
plants at the back of the border, at least 
12 in (30 cm) from the base of the wall. 
Plant shrubs and perennials first; bulbs 
are best planted in drifts around the key 
plants later. The iris rhizomes should be 
near the soil surface, so that they are 
partially exposed. Mulch with gravel 
and water well. 


Remove the flowering stems of irises 

after the blooms have faded. In spring, 

cut out the previous year’s flowering 

stems of euphorbias 2 close to the Iris ‘Jane Phillips’ Olearia x haastii 
base as possible, avoiding the toxic sap. eee OO: ee O GE 
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Euphorbia characias subsp. wulfenii Allium hollandicum ‘Purple Anemanthele lessoniana 
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Mixed herb tapestry 


Well-planted herb borders should 
delight the senses: not only are they ’ 
attractive to look at, but the aroma ~ . ’ 
of foliage and flowers provides an ~ 
extra element of interest, and some 
herbs can also be used to flavor food. . Che, i 
Many have variegated or silver leaves, 2 

so they are still attractive when out . 

of flower. Try also to include some 


evergreen herbs, such as lavender 
(Lavandula) or rosemary (Rosmarinus). 















Border basics 


Size 6x6 ft (2 x2 m) 
Suits Culinary herbs, such as thyme, 





Ae 


Origanum vulgare ‘Polyphant’ Lavandula angustifolia ‘Twickel 


Ree OO: Purple’ #4 O 








oregano, marjoram, sage, chives, 





rosemary, and also those with more 





medicinal properties, such as lavender 





and feverfew 
Soil Any well-drained, fairly poor soil 





Site An open site in sun, but not too 





. ae 


exposed to cold 





< 
< 


‘4 


Shopping list 

@ 10 x Origanum vulgare ‘Polyphant’ 

e 5 x Lavandula angustifolia ‘Twickel 
Purple’ or Salvia officinalis ‘Icterina’ 

@ 10 x Thymus doerfleri ‘Doone Valley’ 

@ 10 x Thymus x citriodorus 

10 x Origanum vulgare ‘Aureum’ 


. 
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Thymus x citriodorus 





Thymus doerfleri ‘Doone Valley’ 








RRR OO Hawa O Oe 
Planting and aftercare eo = RMN Ancraauve cant ides 
Try adopting a formal pattern with the nn y = | oi Nas | 
plants, as in the style of a simple knot ~~. = 

garden. The plants can be positioned , « & ¢ 


in rows or bands, where they will knit : , ¥ 
together well. The lavender is the tallest : a 
plant and should go at the back, or in . *w4 


the center if the bed is circular; the 
variegated sage Salvia officinalis 





‘Icterina’ could be used as a culinary 
alternative. Next, plant contrasting bands 7 





of the smaller herbs. -— ww 


A gravel mulch placed over the soil after % 
planting helps to suppress weeds and 7 % ' 


keeps moisture away from the crowns of Origanum vulgare ‘Aureum’ ‘Salvia officinalisleterina’ 
the plants. se eR OG: aw OO: 
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Fall elegance 


A border designed for a fine fall scheme 
can make a great addition to the garden. 
After the dazzling displays of summer, 
this is a forgotten season in many 
gardens, and yet there are many plants 
that are at their best at this time. 
Certain grasses and various other late- 
performing perennials, such as Sedum, 
Aster, Salvia, Kniphofia, and Verbena, 
can be combined with the seedheads of 
plants that flowered in summer, perhaps 
set against the vivid autumnal hues of 
deciduous shrubs and trees. 





Border basics 


Size 10 x 10 ft (3 x 3 m) 
Suits Late-flowering perennials, grasses, 








and plants with ornamental seedheads 





or berries 
Soil Any well-drained, fertile soil 





Site An open site in sun, not too exposed 








P F Stipa gigantea Verbena bonariensis 
Shopping list BRE OOK Be O 

@ 3 x Stipa gigantea 

7 x Verbena bonariensis 

7 x Sedum ‘Herbstfreude’ 

5 x Calamagrostis brachytricha 
3 x Perovskia ‘Blue Spire’ 





Planting and aftercare 


For this scheme, it is better to plant in 
sweeps rather than groups for a more 
flowing effect. The Stipa is the tallest 
plant, so place it toward the back. In 
front, plant the dainty Perovskia and 
upright Calamagrostis. This grass flowers 
earlier in the season, but in fall the 
seedheads are an attractive rich brown. 
Allow the grass to mingle with the 
Sedum, best planted toward the front in 
a broad sweep, providing contrast and 
intense color. Dot the slender Verbena 
throughout because its transparent form 
provides no visual barrier. 


Sie 


Retain the seedheads of these plants for 7__—_— 
as long as possible, cutting down in ’ 


spring before new growth begins. ae O UE BRR OO UE 





Sedum ‘Herbstfreude’ Calamagrostis brachytricha 
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Winter blaze 


Although winter is the season of snow 
and ice, there is still plenty to see in the 
garden if you include plants that provide 
seemingly unseasonal color. The stems 
of some deciduous shrubs, such as 
Cornus and Salix, are brightly hued, and 
the foliage of many conifers intensifies 
in color as low temperatures bite. A few 
plants produce showy flowers during 
this season, in particular winter heathers t 
(Erica), but also bulbs such as snowdrops 
(Galanthus) and winter aconites 
(Aconitum). 








Border basics 


Size 10 x 10 ft (3x 3 m) 
Suits A range of winter-interest plants 








Soil Reasonably well drained and not 





too dry 
Site Somewhere open that catches the 





winter sun 





Chamaecyparis lawsoniana 


‘Elwoodii’ ### 6 O & 


Shopping list 

@ 1 x Chamaecyparis lawsoniana 
‘Elwoodii’ 

e 9 x Erica x darleyensis ‘Archie Graham’ 

e 5 x Cornus sanguinea ‘Winter Beauty’ 

e 1 x Pinus sylvestris Aurea Group 

@ 7 x white Erica carnea 








Planting and aftercare 


Position the Chamaecyparis toward the 
back of the border—it will serve as a fine 
foil for the brighter colors. The golden 
pine (Pinus) should also be toward the 
back, in front of the Chamaecyparis. 
Plant the Cornus in a drift, mostly in the 
middle of the border, edging toward 

the front. Underplant with the heathers, 
creating strokes of color. Do not 
intermingle the colors. 


The best stem color from the Cornus 

is found on young growth, so after a 
couple of years, cut out one-third of old 
stems from each plant annually in spring. 
Trim the winter heathers with shears 


Cornus sanguinea ‘Winter Beauty’ 
after they have flowered. 2 : 


ew OO: 












Erica x darleyensis ‘Archie Graham’ 
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Pinus sylvestris Aurea Group 
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When selecting pots and containers 
from the wide range available at garden 
centers, there are some key factors to 
take into account before you buy. As 
well as choosing a style, shape, and 
color that suits your garden design, 

also consider the material from which 
the container is made, since each has 
its pros and cons. 


Clay pots 


Clay pots may be glazed or unglazed, colored or 
patterned, light or dark in color. Orange terra cotta 
brings a taste of the Mediterranean to the garden. 


Advantages They are attractive to look at, and can make 
a long-lasting addition to the garden, often improving 
with age and wear. There is a clay pot for most situations, 
and they can be very good buys. 


Disadvantages Many clay pots are not fully frost-proof 
and are prone to winter damage. They are also best 
avoided in exposed sites because they are easily broken. 
Fired clay is a porous material, so plants can dry out 
quickly, especially in summer, and moving these 
containers can be hard work since they are often heavy. 





Metal containers 


Containers made of metal may seem like a contemporary 
idea, but in fact some of the most desirable antique pots 
are lead, and suitable for a range of situations. Modern 
metal containers tend to be made of steel or galvanized 
aluminum and are simply styled, unlike lead planters, 
which feature more elaborate, classical designs. 


Advantages By nature, metal containers are long-lasting, 
and can be heavy (especially lead ones), which makes 
them good for open sites. They can also be very stylish. 


Disadvantages Metal containers can be expensive, 
particularly those made of lead; these are also 
exceptionally heavy. They also usually look out of place 
in an informal garden and may not suit some plants. 











Wooden containers 


Wood is a good material for a planter; it is soft and easily 
shaped, weathers well if treated with preservative, and 
suits a range of situations. It is also hard-wearing and 
can tolerate rough treatment. 


Advantages Although fairly lightweight and therefore 
easily moved, wooden containers are strong and durable. 
They are also most attractive and a good choice for 
situations where large planters are required. 


Disadvantages Good-quality wooden containers can 

be quite expensive, especially those suited to more formal 
sites. They also need regular treatment with preservative 
to keep them looking good. Make sure they are made 
from sustainably harvested lumber. 


Stone containers 


Pots and containers made of stone make beautiful 
ornamental planters. Granite containers can be used to 
give a Japanese feel, while old stone troughs suit alpines 
and other small plants. 


Advantages Stone containers are very heavy, so not 
easily stolen or blown over, and long-lasting. Stone also 
looks good and gives a feel of permanence, especially 
once it has become colonized with mosses and lichens. 


Disadvantages Genuine stone containers are very 
expensive, antique ones especially so, and you may feel 
that a concrete alternative is better value. The weight 

of stone must also be considered when transporting the 
pot and maneuvering it into place in the garden. 








Synthetic pots 


Plastic has long been used as a material for pots, and 
it may be disguised to look like clay, wood, or stone, 
although not always very convincingly. Increasingly, resins 
and other new materials are being used instead of plastic. 


Advantages Synthetic pots are generally lightweight and 
easy to handle and transport. They tend to be tougher 
and more durable (and frost-resistant) than clay, and are 
far cheaper than stone or lead alternatives. 


Disadvantages Synthetic pots lack the charm of 
traditional materials: an authentic stone, lead, or even clay 
planter feels more characterful than one made of plastic. 
Synthetic pots do not age well and may have a short life 
span. Being light, they are easily blown over. 


Choosing a container 


89 
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One of the simplest ways of injecting 
seasonal interest into your garden is to 
plant up a few pots. Follow these easy 
guidelines to help ensure that your 
displays are attractive and long-lasting. 





Plant a colorful container 91 


Before you plant the container, add water-retaining Arrange your selected plants in their original pots in the 
crystals to the potting mix. These swell up once moist, container to see how they look—this way, adjustments 
and provide plants with an extra reservoir of water, can be easily made. When you are satisfied, remove the 


which helps to ensure plants do not suffer in dry spells. plants from their pots and plant the container. 


Fill around the plants with potting mix when they are in Spread a 34-in- (2-cm-) deep gravel mulch over the top 
their final positions, leaving a 2-in (5-cm) gap between of the soil to help to conserve moisture in summer, deter 
the top of the soil and the rim of the container to allow weeds, and prevent unsightly soil splash when watering. 
for easy watering and a gravel mulch. It also makes an attractive finish to the planting. 
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Spring selection 


Few plants are a more welcome sight 
than spring-flowering bulbs, and most 
are easy to grow and care for. These 
versatile plants are wonderful for pots 
and window boxes or for planting out in 
the garden, and they can be treated as 
permanent plantings or simply discarded 
after flowering. A good selection should 
provide color over a long period, from 
the first snowdrops in late winter to the 
last tulips in early summer. Try planting 
the same types of bulbs together in pots 
and grouping them, or mix them. 























































Container basics 


Size Approx. 6-in- (15-cm-) diameter 





terra-cotta pots 
Suits Potted flowering bulbs 





Potting mix Free-draining 





Site Sunny, not too exposed 










Iris winogradowii 


BROOD 


Narcissus ‘Sweetness’ 


ee OOO 


Hyacinthus orientalis ‘Ostara’ 


eR OOD 
4 






Ww 





Shopping list 

@ 6 x Hyacinthus orientalis ‘Ostara’ 
12 x Narcissus ‘Sweetness’ 

10 x Iris winogradowii 

12 x Iris reticulata 

6 x Iris ‘Katharine Hodgkin’ or 
Muscari armeniacum 








Planting and aftercare 


Many spring bulbs are bought as bare, 
dry bulbs in fall, before they have come 
into active growth. It is important to 
choose firm, healthy bulbs and to plant 
them as soon as possible. Observe the 
correct planting depth for each kind of 
bulb, using free-draining multipurpose 
potting mix with plenty of crocks in 
the base of each pot. Keep the pots 
somewhere sheltered. As the bulbs 
begin to grow, water more freely. 


Once the flowers have faded, either 
discard the bulbs or allow the foliage 
to yellow and wither. Bulbs may then 
be lifted, dried, and replanted in pots, 
or put in the garden in fall. 















Muscari armeniacum 


BRR OOD 


Iris reticulata 


BER O OT 


Iris ‘Katharine Hodgkin’ 
aw O OO 
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A themed planting of subtropical species 
in a large pot will look dramatic and 
exotic until the first frost. Choose a mix 
of bold foliage and flowers, and try to 
use a limited palette of “hot colors” to 
tie in with the terra-cotta pot. Arrange 
the larger plants toward the center and 
back. The scheme will look most 
effective against a neutral background, 
where the textures and colors of the 
plants can be more easily appreciated. 





~) 





Container basics 





= ” 
wa - * 
. 7 
a. 
. ‘ 
Canna ‘Musifolia’ Begonia fuchsioides Crocosmia x crocosmiiflora 


terra-cotta pot or a similar-sized round one ROOD: SOX: "Star of the East’ #8 2% @ 2: 
Suits Subtropical plants with bold flowers 





Size Approx. 24 x 24 in (60 x 60 cm) square 














and foliage 
Potting mix Good-quality, multipurpose 





Site Sheltered, sunny position 








Shopping list 

@ 1 x Canna ‘Musifolia’ 

e 3 x Begonia fuchsioides 

e@ 3 x Crocosmia x crocosmiiflora 
‘Star of the East’ 

1 x Pelargonium tomentosum 
1 x Isoplexis canariensis 

@ 2 x Canna (orange hybrid) 


















: Isoplexis canariensis Canna (orange hybrid) 
Planting and aftercare a = OO % 
Arrange the plants carefully in their pots - 
before planting them to see how they : » - 
will look in their final positions. The . 59 
scented foliage of the pelargonium is . ’ . 2 
best used spilling over the pot’s edge. ‘ 3 
Place plenty of crocks in the base of the 
container before pouring in the potting 
mix. After planting, water well and keep 
in a greenhouse or cool, light area 
indoors before placing the pot outside 
once any danger of frost has passed. 
Feed the plants regularly during the 
summer and make sure the soil is kept 
moist. Deadhead the canna as the 
blooms fade to encourage further 
flowers. In fall, before the first frost, 
bring the pot under cover. 
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For a dramatic and eye-catching 
container display, well-considered color 
clashes can produce the best results, 
although the careful use of texture and 
form is even more important in such 
schemes. Here, yellow variegated foliage 
contrasts harmoniously with the dark 
glazed pot, while the rich red mini 
petunias (Calibrachoa) clash. Touches 

of red in the linear foliage of the grass 
Hakonechloa, though, help to tie the 
planting together. The gently arching 
growth of the grass is complemented 

by the trailing periwinkle (Vinca), which 
mingles well with the petunias that spill 
over the sides of the pot. 





Container basics 
Size Approx. 16-in- (40-cm-) diameter 





glazed pot 
Suits A mix of bedding plants and 





garden perennials . - 
ae aoe Calibrachoa Million Bells Cherry Calibrachoa Million Bells Red 


Potting mix Good-quality, multipurpose @O ts ® O & 








Site Sheltered, sunny position 





Shopping list 
@ 2 x Hakonechloa macra ‘Aureola’ 
e 4x Calibrachoa Million Bells Cherry 
e 4x Calibrachoa Million Bells Red 
e@ 4x Vinca minor ‘Illumination’ 






















Planting and aftercare 


Place a good layer of crocks in the 

base of the pot for drainage, and add 
the soil. Position the grass centrally and 
then plant the Vinca and mini petunias 
around the outside. The petunias are 
frost-tender, but they will flower for a 
long season in a sunny position, provided 
they are kept well fed and watered. In 

a more shaded spot, the petunias can 

be replaced by a red busy Lizzie 
(Impatiens) or a bedding begonia. After 
frost has browned the bedding, surviving 
plants can be planted out in the garden, 
or kept in the pot and used again the 
following year. 





Vinca minor ‘Illumination’ 
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A striking combination of silvery blue 
foliage and flame red flowers gives this 
fall-interest container great appeal. The 
flower power is provided by bedding 
cyclamen, which often proves surprisingly 
hardy in a sheltered situation, and should just 
flower well from fall until the first really 
hard frost. White crocuses could 
continue the show in spring. Bright silver 
Senecio, tufts of the blue grass Festuca 
glauca, and an upright juniper complete 
the display. A matching pair of these 
planted pots would look particularly 
striking on either side of a doorway. 








Container basics 
Size Approx. 16-in- (40-cm-) diameter 





terra-cotta pot 
Suits Evergreens and winter bedding 





plants 





Potting mix Good-quality, multipurpose 








Site Sheltered spot in semi-shade 


Juniperus chinensis 'Stricta’ Senecio cineraria Cyclamen hederifolium 


sake OO Oe 0: OOD: # OOo: 





Shopping list 
@ 1 x Juniperus chinensis ‘Stricta’ att ' 
@ 2 x Festuca glauca ‘Elijah Blue’ . 1 a 
@ 5 x Senecio cineraria 

@ 3 x Gclamen hederifolium 











Planting and aftercare 


Place a layer of crocks in the pot and 

fill three-quarters full with potting mix. 
Plant the juniper centrally toward the 
back of the pot and use the grasses to 
help soften the edges. The cyclamen 

and Senecio can be mingled at the front. 
(If you are including crocuses, plant them 
now; they will appear in spring, replacing 
any cyclamen killed by sustained hard 
frost.) Top off the pot with potting mix, 
water well, and place in a sheltered spot 
in good light. Keep the soil moist but 
not wet, and deadhead the cyclamen 
during the winter to prolong the 
displays. In late spring, the plants can 
be planted out in the garden, or 


: Festuca glauca ‘Elijah Blue’ 
transferred to a larger container. eee OO OO: 
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Winter perfume 


This attractive display provides colorful 
winter cheer and a delicious spicy scent, 
which comes from the Sarcococca 
confusa, a neat evergreen shrub 

with little white blooms. While not 
particularly showy, they scent the air for 
several weeks. Flower and foliage color 
is provided by winter pansies (Viola), a 
variegated standard Euonymus, and ivy 
(Hedera) to soften the rim of the barrel. 
You could also add primroses (Primula 
vulgaris), which flower into spring. 





Container basics 
Size Approx. 24-in- (60-cm-) diameter 





wooden half-barrel 
Suits Winter bedding and evergreen 





shrubs 
Potting mix Multipurpose with added 
compost 





Site Sunny, sheltered spot by a doorway 


Shopping list 

@ 5 x Hedera helix ‘Glacier’ 

e 5 x yellow winter pansies 

e 5 x pale yellow winter pansies or 
3 x double yellow primroses 
3 x Sarcococca confusa 
1 x Euonymus fortunei Blondy 
(standard-trained) 





Planting and aftercare 


Place crocks at the bottom of the barrel 
and fill three-quarters full with potting 
mix. Arrange the plants with the 
Euonymus in the middle, underplanted 
with the Sarcococca, the ivies over the 
edges of the barrel, and the pansies and 
primroses in between. Fill in around the 
plants with potting mix. Water well and 
keep moist. Position the container where 
the perfume of the Sarcococca will be 
enjoyed. Remove faded blooms as the 
season progresses, and any plain green 
shoots on the Euonymus. In summer, 
replace the bedding with summer 
flowers, such as busy Lizzies or begonias. 


Hedera helix ‘Glacier’ 


BRR OOD 


Pale yellow winter pansies 


eR OO G 


Mn ee 


Euonymus fortunei Blondy 


Yellow winter pansies 


RRR OOD 


Sarcococca confusa 
BB O OO OE 


Alternative plant idea 


Primula vulgaris ‘Double Sulphur’ 


wa OO: 








Winter perfume 
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Design ideas for easy-care gardens 
There are a great many reasons why you Happily, there are numerous strategies 


may want to make your yard easier and _—_ and solutions that can be employed 
less time-consuming to maintain. without sacrificing aesthetics. 





LOW-MAINTENANCE GARDEN 
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Pictures clockwise from left 

Outdoor gallery The planting of a garden 
can be quite sparse if each specimen is 
chosen and sited with care, rather like an 
arrangement of sculptures. With a simple, 
uncluttered backdrop, this approach creates 
an opportunity to really appreciate the form 
and texture of the plants in your collection. 
Gravel laid over a weed-suppressing 
membrane provides a foil for the plants, 
and to keep the design interesting, 
aggregates can be enlivened with 
decorative paving, or cobbles and boulders. 
In this garden, large rocks anchor the 
planting, and treated timbers, laid like 
stepping-stones, direct the eye to a circular 
mosaic feature with a striking contemporary 
container providing a focus in the center. 
Alternatively, you could use a self-contained 
water feature, such as a bubbling millstone. 
Dining room Decking brings a roomlike 
quality and can be used to create a stylish 
outdoor dining area. This is especially 
valuable where space indoors is at a 
premium. To create a visually exciting design 
that requires very little upkeep, make sure 
the backdrop and planting around the deck 
are as simple as possible. A few bold color 
highlights and nighttime illumination will 
add designer sparkle. 

Simple division Larger gardens designed 
for minimum maintenance are often best 
divided into a series of compartments. 
These can be partially screened from one 
another, or left open to enjoy the sense 

of space. To give each section its own 
character, and to add interest, try using 
contrasting landscape materials—on flat 
surfaces you can introduce changes in level, 
such as a raised deck or beds, or a sunken 
seating area. With a limited planting 
palette, it is important to be creative with 
flooring detail, and to include plenty of 
evergreens, such as the grasses (Stipa 
tenuissima) and sedges (Carex) used here. 
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Design ideas for easy-care gardens continued 


Pictures clockwise from top left es, 
Paved patio Small, enclosed spaces are perfect for 
paving—a low-maintenance, relatively weed-free alternative 
to grass. By planting in raised beds, narrow borders, and 
pots, you can maintain a range of plants that would satisfy 
even the most avid gardener. Spend time designing your 
garden, building in practical requirements as well as 
incorporating different textures and patterns to create 
interest. Here, cobbles and a ceramic water feature provide 
a focus, with hostas and bamboo adding an Asian note. 
Mediterranean garden This swirling stuccoed wall, 
painted a dusty terra-cotta, suggests a garden built in a 
sunny climate. Slender Italian cypress, an old oil jar, and 
ironwork furniture strengthen the Mediterranean flavor. 
The wall is the right height to act as impromptu seating 
and, adding to the ambience, the air is filled with perfume 
from the white lilies, pink roses, and aromatic herbs. 
Space for children Although children enjoy playing on 
lawns, other surfaces are more versatile. Little ones will 
enjoy a sandbox (covered when not in use), and varying 
the flooring materials and incorporating changes in level 
can create opportunities for play. A splinter-free deck suits 
bare feet and the level surface is ideal for a variety of toys 
and activities. Choose robust plants, such as the phormium, 
grasses, and bamboos in this child-friendly garden. 
Raised beds As well as providing easy-access planting 
spaces, raised beds are design features in their own right. 
They also offer casual seating and welcome changes in level 
in otherwise flat, featureless spaces. This bed, with its 
curved dry-stone walling effect, provides ideal, sharply- 
drained conditions for a wide range of hardy alpines. 
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An ordered or symmetrical garden, 

with a combination of simple geometric 
shapes, inspires a feeling of calm. The 
style is adaptable, and it is easy to create 
stunning vistas and dramatic focal points. 


Pictures clockwise from top left 

Creating a focus The elements of this charming little 
garden are simple and unfussy, yet because of the strong 
central axis guiding the eye down the narrow pathway, 
the effect is quite theatrical. Tall Verbena bonariensis 
are neatly enclosed by clipped dwarf boxwood hedging, 
which, being evergreen, provides a strong architectural 
framework, even in the depths of winter. A traditional 
brick path opens out into a circular paving feature with 

a large Greek pot at its center, but this could be replaced 
by a pebble mosaic or an eye-catching piece of sculpture. 
Elegant dining Although most often associated 

with grand historic properties, a formal touch, utilizing 
symmetry, works in a variety of situations and can make 
a previously ordinary space look stunning. Here, French 
windows open out onto a raised deck used for dining. 
Elevated views of the garden are framed by tall, stylish 
containers filled with lavender, and a grapevine-covered 
arbor. The formality continues with matching steps, 
clipped boxwood edging, and twin potted marguerites. 
Contemporary twist There's no reason why you can’t 
take elements of Renaissance gardens and use them to 
add style to a contemporary space. Here, tall perennials 
(Miscanthus and Rudbeckia) are contained by low 
evergreen hedging—just like a modern-day parterre— 
and clipped topiary in matching terra-cotta pots makes a 
stylish statement. A rill or narrow canal set into the deck 
would also work well. 

Mirror image This study in symmetry and minimalism 
has created a garden that is extremely easy to maintain. 
Simply planted, the design succeeds by clever stage- 
setting. The onlooker’s eye is drawn to the water curtain 
sculpture by a line of cube-shaped box topiaries running 
along the central axis. Meanwhile, the two formal white 
containers, matching raised beds planted with bamboo, 
and the arching tree branches frame the view perfectly. 
Keep the surfaces immaculate to avoid visual distractions. 
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Modern minimalism has much to offer color and interest that don’t rely solely 
busy garden owners. Simple layouts, on planting are useful elements often 
easily maintained hard landscaping, and exploited by contemporary designers. 





Contemporary creations 


Pictures clockwise from far left 

Color impact Use bold shades, like purple or red, 

to enhance contemporary designs and create exciting 
backdrops. Here, architectural foliage plants, including 
phormium and eucalyptus, are all the more striking against 
the painted fence. A stuccoed wall could also act as a 
modern minimalist canvas, if painted with masonry paint. 
Sculptural focus The gleaming white spiral of this 

art installation stands out dramatically against the dark 
uncluttered backdrop and restrained planting plan. 
Alternative sculptural elements, such as a large container 
or fountain, could be used to create a focal point strong 
enough to carry the simple design. 

Restrained planting While gardens often rely on 
colorful flowers and foliage for interest, you can still 
create an attractive outdoor space using a limited planting 
palette. This ground plan is well defined, and strengthened 
by innovative flooring and dividing walls. Only a few of 
the rectangular compartments contain plants—many are 
filled with water and bridged by decking walkways. 

Novel materials You can achieve contemporary effects 
with high-tech materials. Consider acrylic plastic panels, 
or polished and galvanized metal sheeting for facing walls 
and edging beds, and metal grids for flooring. Here, 
corrugated metal contains a grass-filled border. 

Simple composition Taking inspiration from Zen 
gardens, this simple but effective layout, with a 
background of white stone chips and black trellises, 
features a single phormium surrounded by carefully 
selected rocks and a black glazed sphere. 
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Havens for wildlife 


Low-maintenance gardens can be 
surprisingly wildlife-friendly. Many 
easy-care plants attract bees and 
butterflies, and shrubs and trees with 
ornamental fruits offer a feast for birds. 


Pictures clockwise from top left 

Watering hole Providing a safe vantage point to drink 
and bathe, a birdbath can become a hive of activity for 
birds; site conveniently, as you'll need to top it off regularly. 
To avoid problems with cats, plant around the base with 
low ground cover. Here, blue fescues (Festuca), houseleeks 
(Sempervivum), and sedums are used. A shallow-sided 
pebble pool would also attract amphibians and dragonflies. 
Carefree meadow One way to reduce the need for 
regular mowing in a large garden, while increasing wildlife 
potential, is to convert sections of formal lawn into 
wildflower meadows. On poor, sandy soil, you can 
establish a meadow using wildflower plugs and bulbs 
suitable for naturalizing. More reliable results are achieved 
by removing sod with a sod-cutting machine and then 
re-sowing with a perennial wildflower mix. 

Insect attractors Beneficial hoverflies seek out 
single-flowered annuals, such as Eschscholzia and 
Limnanthes, and bees love blue flowers like this California 
bluebell (Phacelia campanularia). Verbena bonariensis and 
Buddleja davidii are magnets for bees and butterflies. For 
the first insects of the season, plant sunny gravel or raised 
beds with spring alpines—alyssum, arabis, aubrieta, 
heathers, grape hyacinth (Muscari), and crocus. 

Bird cover Large evergreen and deciduous shrubs, dense 
hedges, and trees are vital for birds. They not only need 
safe nesting and nighttime roosting sites, but also places 
to shelter during bad weather and to escape airborne 
predators. Without cover nearby, birds are nervous about 
entering a garden, even one with feeders. 

Berry banquet Provide a wide range of fruiting and 
berrying plants, with some ripening in late summer and 
others ready for harvest well into winter. This long-lasting 
buffet will cater to local birds as well as visiting migrants. 
Low ground-cover plants such as Cotoneaster salicifolius 
‘Gnom’ (illustrated), wall shrubs like pyracantha, roses 
with large colorful hips, and small ornamental trees, such 
as rowans (Sorbus) and crab apples (Malus), are ideal. 
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Textures and colors are viewed close 

up in these intimate spaces, so choose 
materials and plants for maximum effect. 
Also include some shade and water, as 
well as lighting for evenings outside. 


Pictures clockwise from top left 

Big, bold pots Some outdoor spaces are completely 
paved, but you can grow almost any plant in a container— 
provided it is big enough—including small trees, elegant 
bamboos and grasses, a wide range of shrubs and 
climbers, as well as perennials, bulbs, and ferns. This pot 
contains Nandina domestica, purple cordyline, heuchera, 
and trailing ivy. Evergreens help the garden look good all 
year, and courtyards often have a sheltered microclimate, 
allowing less hardy species to be grown. Install automatic 
irrigation to make light work of watering. 
Tranquil oasis This striking, contemporary walled 

garden has a Moorish feel. The lush planting, inspired by 

a rich purple and cerise color palette, features a glowing 

Cercis canadensis ‘Forest Pansy’ in the corner, and a large 

formal pool with “floating” stepping-stones. The 

arbor-covered, paved terrace juts out over the surface, 

taking you right to the water's edge. 

Hot property Courtyards can feel gloomy if surrounded 

by high walls, but you can lift the atmosphere and create 

more light by applying color (on taller walls, just paint to 

a line above the ground-floor windows). Here, a vibrant 

orange has been used on a curved wall, contrasting with 

beds of Mediterranean herbs, perennials, and grasses. 

Where shade is a problem, whitewashed walls may 

appear to be the answer, but these need frequent 

touching up and white can seem harsh in a cool climate; 

instead, try light pink, pale green, watery blue, or pearly 

gray. Also consider wall-mounted mirrors or reflective 

metal panels, murals and trompe /oeil (illusory 3-D effects) i> 9) 

or, for a historic look, decorative trellis panels. — 4 ‘A 
Garden café Courtyards can be transformed into an pie ae r/ ff / . 
extra room for your house, and an al fresco dining room Pim ‘ Tekan § Wika bat od ae et ee 
or outdoor kitchen can be used in fine weather at any i ng th ae 

time of year. Raise or sink the dining area to give it : ———: ic } a 5 
definition, and construct screens with giant pots or raised > | ey 

beds filled with architectural evergreens, like the cordyline 

and clipped boxwood balls in this stylish garden. 





—_-—- 
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New-wave planting 


This impressionistic style of gardening, 
sometimes known as prairie planting, 
uses harmonious combinations of 
herbaceous perennials and ornamental 
grasses to create naturalistic and 
long-lasting displays. 


Pictures clockwise from top left 

Planting philosophy Choose easy-care perennials that 
don’t need deadheading, staking, or frequent division. 
Plants that have everlasting flowers or sculptural seedheads 
in fall and winter are particularly useful; most grasses, 
even deciduous types, retain foliage and diaphanous 
seedheads through winter. For the prairie look, plant 
swaths of single cultivars and punctuate with isolated 
clusters. Soften the effect of heavier flower and foliage 
forms by using airy flower stems and billowing grasses, 
and vary the height of plants to create interesting 
undulations. Here, crimson astrantia rise above a ribbon 
of erigeron interspersed by tussocks of Stipa tenuissima. 
Stylized nature Planted en masse, color-restricted 
displays of flowering perennials and grasses produce 

a stylized, contemporary version of a meadow. Here, 
raised beds lift the planting to create a feeling of enclosure 
around this outdoor dining area. An elegant mixture of 
tall miscanthus grasses and Verbena bonariensis opens 

up to reveal blocks of lavender on the opposite side. 
Lingering effects From midsummer onward, Rudbeckia 
fulgida, as well as plants like the heleniums and achilleas 
seen growing here, put on a long-lasting show. Interspersed 
with hardy grasses—such as calamagrostis, miscanthus, 
panicum and stipa—they knit together seamlessly, covering 
the ground and preventing weed growth. Many of the 
grasses also flower in late summer, adding to the display, 
and the foliage fades to biscuit or develops red and purple 
hues as fall approaches. It is only necessary to cut back 
hard when growth begins again in spring. 

Grassy retreat The planting in this gravel garden is 
relaxed and informal—the seating area is completely 
cocooned by billowing grasses, and narrow pathways wind 
lazily through the subtle planting. Although there are few 
colored blooms, this garden will change throughout the 
year and will look magical with a dusting of frost. 
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With adjustments to your existing yard, | energy to care for it. Most high- 

or strategic planning when building from maintenance plants and plans have 
scratch, you can enjoy a beautiful low-maintenance alternatives, and many 
garden even if you have little time or routine jobs can be omitted altogether. 


Who needs a low-maintenance garden? 


We simply do not have as much time as we used to, and 
yet the garden is increasingly seen as a sanctuary and an 
antidote to modern living. Whether you are pursuing a 
career, working odd shifts, spending hours commuting, 
or raising a young family, you will need to find a way to 
manage your garden more easily. 


New gardeners may lack confidence in their abilities and 

want to start simply, and some homeowners are not 
particularly interested in the practical side of gardening, 

yet still appreciate and desire an attractive outdoor space. . 
Older gardeners may find they no longer have the physical gg 
strength and energy to cultivate in the way they used to 

or, adopting a more carefree lifestyle, might be too busy 
traveling to garden regularly. And if you are a landlord 

with rental properties, you may only be able to visit them 


a few times a year. Creative design and planting will ensure that ultra-easy-care gardens 


like this urban yard are attractive, practical, and never boring. 





How much time do you have? 


When designing your yard, first think about how 
frequently you will have time to maintain it. 


Weekends If you have a few hours on the weekend, 
you may only have time to mow the lawn, do a little 
deadheading and tidying up, and perhaps do some 
hand-weeding, hoeing, or hedge-trimming. Drought- 
tolerant shrubs and flowers in pots will survive with 
weekly waterings. 


Once a month Lawns are not a good idea if you can 
only tackle gardening tasks once a month. Instead, 
replace them with paving, decking, or gravel. Reduce 
deadheading and pruning with a selection of easy-care 
plants, and install an automatic watering system. 


A few times a year Gardening only once in a while 
restricts your options, so choose a combination of 
low-maintenance plants and hard landscaping. You can 
then limit jobs to tidying up borders, cutting back old 
growth on perennials in late winter, and occasionally 


With easy-care gardening strategies in place, you can cut down on ; 
¥ g 9 g ee, pruning overgrown trees and shrubs. 


regular or seasonal chores like raking leaves and lawn maintenance. 











Time-saving tips 


Watering Select drought-tolerant 
specimens, and plant in fall or spring 
to cut down the need to water while 
the roots are establishing. Set up pots 
with automatic irrigation. 


Weeding Cover the ground with a 
weed-suppressing fabric camouflaged 
with gravel. Spray weeds with systemic 
weedkiller to kill the roots. Avoid soil 
disturbance and self-seeding plants. 


Benefits of a low-maintenance garden 113 


Fertilizing Mulch with manure in 
late winter to keep the soil fertile. 
Once or twice a year, fertilize flowering 
plants, including those in containers, 
using a slow-release fertilizer. 


Mowing Choose an easy-care grass 
seed mix. Reduce the lawn size and 
buy an efficient mower. Install a brick 
mowing strip next to borders and 
walls to eliminate edging. 


Deadheading Choose plants with 
ornamental seedheads and avoid 

any that need deadheading to keep 
them blooming. Tidy up ground-cover 
perennials and lavenders with shears. 


Pruning Choose evergreens, as they 
rarely need pruning, and plants that 
only need one trim per year, such as 
Buddleja davidii. Avoid overly vigorous 
shrubs and allow plants room to grow. 
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Low- and high-maintenance ingredients 


the workload. 


Easy-care gardens 


bounds; you can also carry 


their blooms, will ensure th 








hardy bulbs, like crocus, sci 


alliums and low-growing lil 
do not need staking. Dying 
gracefully, these bulbs are | 
ground to come up year af 





Choose the plants and 
materials in your garden 
carefully to minimize 


planting is interesting year-round. 


Paved or decked surfaces are easy 
to keep clean and weed-free, and 
surrounding your plants with hard 
landscaping, or growing them in 
raised beds, keeps them within 


out most 


jobs in nearly any weather. Although 
there is an excellent selection of 
low-maintenance flowering shrubs 
and perennials, choosing specimens 
for their architectural qualities, foliage 
color, and texture, rather than for 


at the 


Hardy bulbs Dwarf and low-growing 


las, and 


small daffodils, offer a maintenance- 
free spring show. For summer, plant 


ies that 
down 
eft in the 
er year. 








Drought-busters Plants like these 
houseleeks do not need watering at 
all. If you live in a dry region, or the 
garden has a hot, sunny exposure and 
free-draining soil, focus on drought- 
tolerant plants, such as succulents 

or silver-leaved varieties. Avoid pots or 
consider installing automatic irrigation. 
































Plant-free features Bringing color 
into the garden with painted walls 
or trellises reduces the need for bright 
bedding displays. Decorative paving 
elements, such as pebble mosaics, 
add textural interest, while sculpture 
and stylish outdoor furniture provide 
maintenance-free highlights. 














Labor-intensive gardens 


Manicured lawns require a lot of 
upkeep: mowing and edging, 
weeding and feeding, moss-killing, 
scarifying to remove dead material, 
aerating to improve drainage, and 
sweeping up leaves in fall. Of course, 
a roughly maintained family lawn, 
or one where clover and other 
attractive “weeds” are allowed to 
grow, needs much less attention. 
Traditional borders full of blooms, 
and backed by flower-festooned 
walls and fences, look spectacular 
in summer, but it is difficult to keep 
on top of deadheading, staking, 
weeding, and watering, not to 
mention tying climbers and wall 
shrubs onto their supports. 
Self-seeding can also become 

a time-consuming problem. 


Pots If you plant tender bedding 
plants, annual flowers, and bulbs 

in containers, you are committing 
yourself to time-consuming tidying 
up as well as daily watering in hot 
weather, and regular fertilizing to keep 
plants healthy. At the end of each 
season, displays have to be replanted. 
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Fast-growing hedge One of the 
most challenging tasks is staying 

on top of quick-growing plants, 

like privet and tall conifers. Several 
cuts a year are required to maintain 
a neat profile and control height and 
spread, and removing the clippings 
can also be laborious. 


Tender plants A recent trend in 
patio gardening has seen an increase 
in the use of exotics, such as bananas, 
tree ferns, cannas, and agaves. These 
plants are too large and expensive to 
discard at the end of summer, but 
need to be fully protected from frost 
in situ or in a greenhouse. 
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Assessing your site 


Look critically at your yard before 
carrying out any major changes. Weigh 
up the pros and cons of features before 
removing them, and remember that 
mature, established plants may need 
less maintenance than new ones. 


Which way does your yard face? Work out where the 
sun rises (east) and sets (west). Eastern exposures are sunny 
in the morning—winter and spring-flowering shrubs are 
vulnerable to frost here. West-facing walls and fences have 
sun in the afternoon and evening—ideal for relaxing after 
work. Areas in sun for much of the day are south-facing, 
and shady, cool spots opposite have a northern exposure. 
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What do you need? 


Make a list of the various activities and areas planned from wind, and proximity to water and electrical outlets. 
for your yard, including places for growing plants, Don't forget practicalities like easy access to garbage cans 
supporting wildlife, relaxing, cooking, and dining a/ fresco. or recycling bins and compost piles, as well as storage 
Bear in mind factors like sun and shade, drainage, shelter space for garden tools and furniture. 











Guinea pigs and rabbits like to graze and Make children’s gardens versatile, and easy | Areas for outdoor entertaining might include 
run on grass; lawns also benefit songbirds. to adapt when they tire of play equipment. a grill, a sunken fire pit, or a gazebo. 


Understanding climate 





You can live in an area that suffers from early and late radiate it back at night, keeping surrounding areas 

frosts or that's battered by winds, while enjoying milder frost-free. Trees and hedges act as buffers against wind 
conditions in your garden. South- and west-facing yards but, conversely, buildings can cause damaging turbulence. 
are suntraps; walls and paving absorb daytime heat and Such local variations are known as microclimates. 
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As sunny walls radiate heat, tender plants like | Hedges and shrub borders slow the wind 
this ceanothus can thrive in frosty regions. and provide shelter for plants and people. plants here are more vulnerable to frost. 
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The style and fabric of the elements you overall effect of the garden. Boundary 


choose to enclose or separate parts of 
your yard have a major impact on the 


Wooden fence Choose the highest-quality fencing that 
you can afford for long-lasting results. Pressure-treated 
posts are easier to replace and last longer if placed into 
metal sockets rather than directly into concrete. 


Willow or hazel hurdles These hand-woven panels 
are perfect for cottage-style gardens. For a contemporary 
look, attach to aluminum posts or a solid lumber frame. 
Panels last for about eight years. 


materials frequently act as a foil, but 
can also make a bold statement. 


> 4 
Trellis A decorative screening material with panels in 
various styles, a trellis may also include shaped pieces for 
special features. Letting in more light but offering less 
privacy than solid paneling, it is best for internal divisions. 


Stucco wall Cinder-block walls are quicker and cheaper 
to build than brick and, when stuccoed, can be painted in 
a range of colors to create a smart and stylish finish. 
Stucco is often used for contemporary designs. 
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Brick wall Garden walls are decorative and practical, 
and frostproof bricks are available in a range of styles to 
match adjacent buildings. Antique or reclaimed bricks 
create the illusion of age and are ideal for historic gardens. 
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Green dividers 


Fences and walls provide opportunities 
to grow a wide variety of climbers and 
wall shrubs, and the plants help to 
camouflage boundary imperfections. 
Also, living screens of tall ornamental 


grasses, bamboos, shrubs, and trees offer 


exciting alternatives to formal hedging. 


Bamboo screen Some bamboos make beautiful 
evergreen screens, which suit both Asian-style and 


contemporary yards. Non-invasive, clump-forming cultivars 


of Phyllostachys and Fargesia are ideal, their upright canes 
often developing attractive tints and banding. Plant a 
row in moisture-retentive ground, allowing them room 
to spread sideways. To control the width of the screen, 
remove unwanted bamboo shoots at ground level in late 
spring. Periodically thin out some mature canes, and 
remove leafy growth from the lower half of the screen. 





Climbers There are only a few climbers that are 
self-clinging and do not require wires or trellis. These 
include Hydrangea anomala subsp. petiolaris (above) and 
ivy. Be sure to choose the right plant for the site and soil 
type—some prefer cool shade, while others bloom best 
on a sunny wall. Also consider the plant’s ultimate height 
and vigor, to avoid problems in the future. 



























Yew hedge When clipped formally, this dark evergreen 
forms a dense wall or plain backdrop for borders. Relatively 
slow-growing, it can eventually be trained into arches and 
other pieces of green architecture. Yew is long-lived and 
regenerates from old wood if pruned hard. Although 
shade-tolerant, hedges are best cut wide at the base and 
narrow at the top, so that light falls evenly on the foliage. 








= 8 . : : | 
Living willow screen In heavy clay soil, willow stems 


pushed into the ground will root easily. Setting these 
hardwood cuttings at an angle forms the beginning 

of a diamond lattice. Simply hook the willow stems under 
and over one another to the desired height, and then 
weave the excess at right angles to secure the upper 
edge of the screen. Trim the stems as necessary. 


Green dividers 


Tree and shrub divide Ideal for protecting windswept 
gardens, a boundary of trees and shrubs makes a 
particularly effective shelterbelt. Mix different shapes, 
textures, and colors, including flowering and berrying 
types, for maximum interest, and prune to control size. 


Fedge This is a cross between a fence and a hedge, and 
is an ingenious way to camouflage ugly chain-link fencing. 
It is best to use a plain green ivy for rapid cover and to 
produce a slim, dense, hedgelike structure. Plant pots of 
young, vigorous ivies at the base of the screen, and weave 
the shoots in and out as they grow. Once the fence is 
covered, trim the ivy using hand shears. 
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The natural or synthetic products you choose, and 
the patterns and designs you employ, make a big 
difference to the overall look of the garden. Other 
considerations include the cost of materials, ease 
of laying or installation, and long-term durability. 





Granite pavers These hard-wearing 
cubes of granite are ideal for driveways 
and areas in heavy use, and can be 
arranged to make very attractive 
circular, curving, or interlocking paving 
patterns as well as the straightforward 
grid design illustrated. Made of 
natural stone, these paving blocks 

suit historic properties and country 
residences, but they can also be 

used in a variety of situations to add 
textural interest to areas paved with 
slabs. Granite pavers are expensive 
but concrete substitutes are available. 








Natural stone Ethically sourced 
sandstone, limestone, and granite 
paving reveals subtle colors when 

wet and does not chip or fade, but it 
tends to be thicker, heavier, and less 
uniform, and is more expensive than 
concrete reproductions. Consider hiring 
an experienced paving contractor. 
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Concrete paving There is a wide 
range of concrete paving available, 
from plain, contemporary designs 

to textured stone reproductions and 
modular paving sets. Quality varies, 
and some styles are thicker and more 
hardwearing with better resistance 
to chipping or fading in sunlight. 











Using contractors When hiring 
someone to carry out hard landscaping 
work, be prepared to show them a 
scale drawing or at least mark out the 
areas to be paved or decked to avoid 
confusion. Get a number of quotes 
and, especially if the contractor hasn't 
been personally recommended, ask to 
see examples of their work so that you 
can do your own quality check. After 
considering your ideas, contractors 
may help you select suitable materials 
and provide paving samples; also 
discuss clearing and preparing the 
ground, waste removal, drainage 


4 requirements, electrical wiring, and 


paving patterns and designs. Once 
you are happy with a quote, draw up 
a formal agreement for the contractor 
to sign, stating exactly what you 
expect them to do for the price, with 
start and end dates. 


Woodstone A convincing substitute 
for wooden landscape timbers, the 
concrete is imprinted with the texture 
of weathered, reclaimed wood and 
suits country or cottage garden 
situations. It can also be used for 
steps, stepping stones in gravel, and 
to construct low raised flower beds. 




















Wooden decking Decking is warm 

underfoot and dries rapidly after rain. 
Do not use in shady areas as it quickly 
develops slippery algae. Off-the-shelf 


kits are available from do-it-yourself 
stores, but hire a specialist for larger, 
more complex areas. Western red 
cedar is naturally rot-resistant. 


Cobbles Pebbles and cobbles of 
different colors and grades can be 
used with other materials, such as 
slate shards and tile fragments, to 
create paving mosaics like the circular 
feature above. Simple designs are not 
difficult to make, as the pebbles are 
bedded into a dry mortar. 


Sod New gardens are often laid with 
sod prior to implementing a design. 

A well-maintained lawn makes an 
attractive foil for borders and contrasts 
well with hard landscaping. Lawns 
are important for many birds and 
provide a safe play surface for 
children. Install a mowing edge. 


Gravel This versatile and inexpensive 
material comes in many different 
grades and colors, allowing it to 
blend with other landscape materials. 
Laid over a permeable membrane, it’s 
an easy way to create pathways and 
patios. Contain gravel to separate it 
from soil using slightly raised edgings. 
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Bricks Frostproof bricks, engineering 
bricks, and pavers can be laid in a 
wide variety of patterns, such as 
curving shapes and circular designs; 
they also add texture to areas paved 
with slabs. Bricks come in different 
shades and styles, including antique 
effects that suit older properties. 





Decorative aggregates Slate 
chips (above) are one of several stone 
aggregates now available for garden 
landscapes. More dramatic or 
contemporary effects can be created 
with colored stone chips and glass 
chips. Lay as for gravel, over a 
permeable membrane. 
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Designing with different materials 


Hard surfaces act as a framework 
around which plants can grow and 
mature. The chosen material, and the 
style in which it is laid, can enhance 
the design of your outdoor space. 


Decking jetty This substantial wooden platform hangs 
over the pool below, allowing close access to the water. 
The clean lines and restrained planting combine to create 
an open expanse of warm wood and tranquil water. 
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Basketweave bricks This garden is paved in a traditional | Sleek slabs Smooth, simple concrete pavers laid in a 
design that suits older properties and has cottage-garden uniform row or geometric grid create a contemporary 
appeal. The weathered terra-cotta coloring and intricately feel. This minimalist style of paving helps to emphasize 
textured surface of the bricks give an aged quality. the planting as well as architectural and design features. 
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Vintage stone Reclaimed stone from architectural salvage | Zen gravel garden Gravel is used here to emulate a 
companies gives a garden a feeling of permanence. The dry Zen garden or karesansui. The rugged boulders and 


worn and weathered surface of the stone adds character, simple evergreen plantings represent islands in a sea or 
perfect for this formal pool terrace edged in boxwood. lake, reflecting traditional Japanese designs. 








126 Planting ideas 
sy e) glare manly. 


This woodland carpet could be recreated 
under the dappled shade of deciduous 
trees or large shrubs. The planting 
reaches its peak in early spring when 
the snowdrops open and the bronze- 
pink fronds of the maidenhair fern 
(Adiantum) unfurl. The marbled arum 
foliage makes a lovely foil for various 
forms of hellebore that flower through 
winter; select these in bloom, as catalog 
descriptions can be misleading. The 
colored petals are long-lasting and the 
nodding flowers of H. orientalis subsp. 
guttatus have speckled throats. 








Arum italicum subsp. italicum Helleborus orientalis subsp. guttatus 


Border basics ‘Marmoratum’ * #4 & 2: eR OD: 


Size 5x5 ft(1.5x 1.5 m) 
Suits Shade-loving woodland plants that 








flower in late winter or early spring 





Soil Moist, with a deep organic mulch 





Site Under trees or north-facing border 


Shopping list 

e 7 x Adiantum venustum 

e 9x Arum italicum subsp. italicum 
‘Marmoratum’ 

e 5 x Helleborus x hybridus cultivar 


e 5 x Helleborus orientalis subsp. guttatus [i 
e 50-100 x Galanthus nivalis Tol 














Planting and aftercare 


Work in plenty of well-rotted manure, 
garden compost, or leafmold to improve 
clay soil or make sandy or free-draining 
ground more moisture-retentive. Plant 
the border in fall or in mild spells during & 
winter and early spring. Pot-grown x ‘ 


snowdrops, or those lifted and replanted gf 

in clumps just after flowering, often 

establish better than dry bulbs planted ons y 
hb —_— 


in early fall. Mulch with chipped bark 

or cocoa shells to retain moisture and . 
suppress weeds. Remove old leaves 
from the hellebores when the flowers 
start to open so that they don’t mar the . 
display. Also snip off dead or damaged 
leaves from the maidenhair fern when Galanthus nivalis Adiantum venustum 
the new fronds unfurl. REO OH eee OD: 


BRE OD: 


xy 
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Sparkling summer bed 


This silver and pink color scheme is 
perfect for a sunny hot spot. Dotted 
through the planting, metallic-leaved 
astelia, commonly called silver spear, 
adds a distinctly Mediterranean feel. The 
compact form of the evergreen Artemisia 
schmidtiana appears like a shimmering 
river running through the border, with 
blue-leaved fescues on one side and 
pink-flowered thrift or sea pink on the 
other. The thrift (Armeria) blooms from 
late spring into early summer from wiry 
green tussocks. At the rear, the cut- 
leaved artemisia adds height and texture. 


Astelia chathamica Artemisia ludoviciana ‘Valerie Finnis’ 


Border basics ee OO: Bee OO 


Size 6x5 ft (1.8 x 1.5 m) 

Suits Drought-tolerant grasses, alpines, 
and perennials 

Soil Sharply drained 

Site Hot, sunny, and sheltered 











Shopping list 
3 x Astelia chathamica 
3 x Artemisia ludoviciana ‘Valerie Finnis’ 
7 x Artemisia schmidtiana ‘Nana’ 
7 x Festuca glauca ‘Blauglut’ 
9 x Armeria maritima ‘Splendens’ 





Planting and aftercare 


Prepare heavier ground by digging in 

plenty of grit to improve drainage. This 

layout is best planted in late spring when 

the weather has become warmer and 

drier. Plants like the slightly tender astelia 

will have a chance to establish before 

winter and the grasses and silvery 

artemisias should be in active growth. 

To maintain the display, cut back dead 

heads on the thrift and, at the end of 

the season, the dead stems of the 

broad-leaved artemisia. Cover the astelia 

with floating row cover if a cold snap is 

forecast, and mulch with bark to protect 

the roots. In spring, tidy up the grasses aw 

by combing the dead leaves out of the ‘ys “47 
tussocks with your fingers. Lightly trim Festuca glauca ‘Blauglut’ Armeria maritima ‘Splendens’ 
the evergreen artemisia with shears. we OS: aa OO 








Sparkling summer bed 
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This sparkling arrangement starts 
blooming in midsummer. First in flower 
is the pearly everlasting (Anaphalis) with 
clusters of papery ball-shaped heads, 
which remain attractive for many weeks, 
over gray-green felted leaves. Mingled 
in, the vibrant aster ‘Veilchenkénigin’ is a 
Michaelmas daisy with compact growth 
and good disease resistance. At the back, 
Russian sage (Perovskia) makes a delicate 
but long-lasting foil (try globe thistle, 
Echinops, as an alternative) and clumps 
of stipa add structure and movement. 





Border basics 


Size 6x 4 ft (1.8 x 1.4 m) 
Suits Late summer- and fall-flowering 








perennials and grasses 





Soil Well-drained, neutral to alkaline 





Site Open, full sun 





Shopping list 

@ 3 x Stipa calamagrostis 

e 5 x Aster amellus ‘Veilchenkénigin’ 
syn. Violet Queen 

e 5 x Perovskia atriplicifolia ‘Blue Spire’ 
or 5 x Echinops ritro 

@ 7 x Anaphalis triplinervis 





Planting and aftercare 


The plants in this plan enjoy fertile, 
well-drained soil, so remedy any 
drainage problems before planting in 
spring, and dig in organic matter if the 
soil is poor and dry. After soaking 

the pots, lay the plants out in long 
overlapping drifts. This arrangement 
suits relatively narrow borders because it 
creates the illusion of depth. Intermingle 
the asters and pearly everlasting where 
the two drifts meet to give a more 
naturalistic feel. Mulch to retain moisture, 
keep down weeds, and help plants 
establish through the summer months. In 
midwinter, cut down old flower stems of } 
foreground plantings if they look untidy, 
but delay cutting back the grass and 
Russian sage until spring. 














Stipa calamagrostis Aster amellus ‘Veilchenkénigin’ 


sea O Os ea O Os 





Elegant fall border 131 


Perovskia atriplicifolia ‘Blue Spire’ Anaphalis triplinervis 


BB OO eR O x 
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The flame-colored willow (Salix) sets 
this sunny border alight. It thrives in 
heavy soil, including waterlogged clay. 
Hard pruning in spring helps control its 
vigor, but in a small garden, consider 
using the dogwood Cornus sanguinea 
‘Midwinter Fire’ instead. The ghostly 
white-stemmed rubus has dainty divided 
leaves in summer—a subtle contrast with jj 
the diaphanous stipa. In heavier soil, 
consider replacing this grass with the 
coppery pheasant’s tail (Anemanthele 
lessoniana). In winter, the tawny red 
sedum flowers dry out, forming stiff, 
long-lasting maroon heads. 


Se ea em 





Border basics 
Size 6 x 6 ft (1.8 x 1.8 m) 




















Suits Deciduous shrubs, grasses, and © SA" " y DAZ Z \ /*. : 
late-flowering perennials We ) \ 
Soil Fertile, well-drained, not too dry se (. va‘ i 
Site Full sun . 
Salix alba var. vitellina ‘Britzensis’ Rubus thibetanus 
Shopping list A ED —- oe AE 





r APNG 
. , 


@ 1 x Salix alba var. vitellina ‘Britzensis' 
e 1 x Rubus thibetanus 

e 7 x Sedum ‘Herbstfreude’ 

@ 9-11 x Stipa tenuissima 








Planting and aftercare 


For best results, plant in spring to allow 
plants to establish before putting on 

a show through the winter. Cut the 
white-stemmed rubus and willow back 
hard the following spring to encourage 
plenty of new stems, which color up 
better than the old. Also cut back the 
grass foliage as you see new growth 
appearing, and clear away old sedum 
stems. Every three years, lift and split the 
sedum clumps in spring to keep them 
strong and stop them from collapsing 
during late summer. Apply a granular, 
slow-release fertilizer annually in spring jim 
and/or well-rotted manure at pruning 
time. Consider adding tall Verbena 
bonariensis for extra color in the Sedum ‘Herbstfreude’ Stipa tenuissima 
“quiet” summer phase of this display. BRE OOM Hee ee OO: 
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In spring, the lungwort (Pulmonaria) puts - 
on a display of white blooms, and the ee 
silver-spotted leaves that follow are just i an 


_— 


oh 
as attractive. The cream-variegated elder 
(Sambucus) brightens this shady spot, 
and clumps of dwarf boxwood (Buxus), 
along with the cherry-red stems of 
variegated dogwood (Cornus), maintain 
structure in winter. Tall flag iris makes 

a bold vertical statement and, though 
normally grown in water, its vigor is 
controlled in drier soil. Silver curry plants 
(Helichrysum) thrive in a patch of sunlight. 














oe oF 
& 
Border basics Cornus alba ‘Elegantissima’ Sambucus nigra ‘Marginata’ 
Size 6x 12 ft (1.8 x 4 m) shh BUSS ies 
Suits Shade-tolerant shrubs and perennials ' 
grown for foliage contrast > 








Soil Fertile, moisture-retentive 
Site Cool, lightly shaded 














NEY 
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Shopping list 

@ 1 x Cornus alba ‘Elegantissima’ 

1 x Sambucus nigra ‘Marginata’ 

3 x Helichrysum italicum 

3 x Iris pseudacorus var. bastardii 

7 x Pulmonaria saccharata 
‘Sissinghurst White’ 

@ 3 x Buxus sempervirens ‘Suffruticosa’ 



























Helichrysum italicum Iris pseudacorus var. bastardii 





Planting and aftercare 


Most plants here would thrive in clay- 
rich soil. Improve dry soil by working in 
plenty of well-rotted manure. The curry 
plant requires sharply drained ground, 
so dig in plenty of grit before planting, 
or swap for pearly everlasting (Anaphalis 
triplinervis) as this tolerates clay and 
shade. Siberian iris (/ris sibirica) could also 
replace the flag iris. Mulch with bark after 
planting. Clip the boxwood to shape in 
early summer. In early spring, prune the 
elder back to a low framework and, once 4 
established, remove a third of the oldest 
stems of the dogwood. Prune the curry 
plant in spring to keep it bushy, and if 
mildew attacks the pulmonaria, cut back, 
fertilize, and water to aid regrowth. 










Buxus sempervirens ‘Suffruticosa’ 


White’ *# 2k @ 20: 2: Rw O OD: 





35 


1 


i= 
fe) 
5 
VU 
i 
Te) 
U 
foP) 
D 
oi 
oO 
= 
ze) 
fo) 
wo) 


tps 


} i tial > \ : +) 
; a a ae WEA Wa), tae 
















136 Planting ideas 


Architectural designs 





All these plants have such a sculptural 
profile that the overall effect is very 
dramatic. The yellow-stemmed bamboo 
(Phyllostachys) makes an effective screen 
and, building a subtropical theme, two 
bold variegated yuccas dominate the 
foreground. Giant feather grass (Stipa 
gigantea) carries shimmering seedheads 
well into fall, its vertical form contrasting 
with the spreading tussocks of the New 
Zealand sedge (Carex comans). This 
bronze evergreen’s color and form 

work beautifully with the broad, thick, 
textured foliage of the blue-leaved hosta 
and spiky black ophiopogon. 


























Stipa gigantea 
RRR OO 









Border basics 


Size 8x8 ft (2.5x2.5 m) 
Suits Sculptural evergreens, bamboos, and \ 


\ 


N\A 








grasslike plants 
Soil Well-drained to moisture-retentive 





Site Sunny 


' 
i+ 





Shopping list 
@ 1 x Stipa gigantea 
e 1 x Phyllostachys aureosulcata 
f. aureocaulis 
@ 2 x Yucca filamentosa ‘Bright Edge’ 
@ 3 x Hosta sieboldiana var. elegans 
e 5 x Ophiopogon planiscapus 
‘Nigrescens’ 
@ 3 x Carex comans bronze-leaved 


Yucca filamentosa ‘Bright Edge’ Hosta sieboldiana var. elegans 


sea O Os RB OO: 








Planting and aftercare 


Prepare individual planting holes. The 
stipa, yucca, and ophiopogon thrive in 
sharply drained soil, so in heavier soil, 
work in plenty of grit. The sedges, hostas, 
and bamboo, meanwhile, enjoy moisture- 
retentive conditions. Improve dry, sandy 
ground by digging in well-rotted manure. 
Mulch with bark. The hosta has good 
slug resistance but watch for damage to 
new leaves. In spring, cut the sedge back 
hard, as the regrowth is more colorful, 
and trim back the old flower stems of 
the stipa. Cut a few older bamboo canes | Qphiopogon planiscapus ‘Nigrescens’ Carex comans bronze-leaved 
at the base to maintain an open habit. wee OOH eee OO: oe 
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Easy perennials 


With the right plants, you can sit back 
and enjoy fabulous flowering displays 
all summer long for next to no effort. 
This recipe combines colorful blooms 
and handsome foliage set off against 
the dark backdrop of a yew hedge. 
Relatively new on the scene, the blue 
cranesbill ‘Nimbus’ blooms from late 
spring to midsummer and is furnished 
with intricately cut foliage. Pincushion- 
flowered knautia takes over from mid- 


of the ornamental sage ‘Ostfriesland’. 
The silvery felted lamb’s ears (Stachys) 


and hairlike stipa make a textural foil. Geranium Nimbue 


BRR O OO Oe 





Border basics 


Size 5x6 ft (1.5 x 1.8 m) 
Suits Easy-care perennials and grasses 








Soil Fertile, moist but well-drained 





Site Sunny 





Shopping list 
3 x Geranium ‘Nimbus’ 
5 x Knautia macedonica 
5 x Salvia nemorosa ‘Ostfriesland’ 
3 x Stachys byzantina ‘Silver Carpet 
5 x Stipa tenuissima 
Taxus baccata (hedge) 


i 








Planting and aftercare ace ag 
Cut the yew hedge toward the end of 

summer; leave a gap between the hedge 

and the border for access. Improve poor, 

dry soil with well-rotted manure, garden 

compost, or spent mushroom compost. 

This arrangement is best planted in 

spring or early fall. Mulch with bark to 

control weeds. The following spring, cut 

plants back to new growth arising from 

the base—none of them should require 

staking, but pushing a few twiggy sticks 

in around the cranesbill in spring will 

help stop plants from sprawling too far. 

Deadhead the knautia as often as you 

can to prolong flowering. Cutting back ; 

cranesbill foliage after flowering Stipa tenuissima 
encourages compact, new leafy growth. ew OO: 


Knautia macedonica 


BAR OO: 


Taxus baccata 


se aR O 20: 2: 








39 


1 


a 

a) 
c 
c 
io) 
= 
oP) 
Q 
> 
7) 
o 

uw 






































140 Planting ideas 


(oleh t=1a0) eke) e-lavm ele-lial 





This example of new wave or prairie- 
style planting is stylish and easy to care 
for. The ornamental sage, yellow foxglove, 
and verbena attract bees and butterflies, 
and if you leave this “meadow” to die 
down naturally, it will provide a valuable 
habitat for beneficial insects, small 
mammals, and birds. Flowering begins 
with the foxglove (Digitalis) and the 
violet-purple sage (‘Mainacht’ or ‘May 
Night’) in early summer, and reaches a 
peak in midsummer when the verbena 
joins the display. Giant feather grass 
(Stipa) throws up tall wands of glistening 
seedheads which, along with the 
verbena, last well into fall. You could 
consider maiden grass (Miscanthus 
sinensis ‘Gracillimus’) as a tall, narrow- “*e > 


leaved alternative to the stipa. << 
Border basics a ~. 


Size 8x8 ft (2.5x 2.5 m) 
Suits Grasses, natural-looking perennials ; ; oa 
Soil Fertile, well-drained but not dry g < 


Site Sunny, open 














Stipa gigantea Verbena bonariensis 


sea O Os ek OO 












































. 


Shopping list : 

e 5 x Stipa gigantea or Miscanthus 4 i 
sinensis ‘Gracillimus’ . 

@ 9 x Verbena bonariensis : , 

e 7 x Salvia x sylvestris ‘Mainacht' p- ; ; yay (Digitalislutea 

e 7 x Digitalis lutea , BRR O OO OE 

Alternative plant idea 








Planting and aftercare 


Plant in early fall or mid- to late spring, 
improving dry or poor soil by adding 
well-rotted manure or garden compost. 
Lay out the plants in large overlapping 
blocks or swaths and use the tall, 
“see-through” verbena at intervals 
between shorter plants to create a more 
dynamic and naturalistic arrangement. 
All of the plants can be left to die down 
naturally at the end of the season, as the 
old flower stems and seedheads remain 
attractive well into the winter. Trim 

back in spring but leave the evergreen 
grass tussocks. 












Salvia x sylvestris ‘Mainacht’ 
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Contemporary prairie 
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Many traditional herb-garden plants 
have potential for use in low-maintenance 
plans, as they are mostly evergreen 

and drought-resistant. Here, aromatic 
lavender and common thyme blend 

with a cream-flowered cotton lavender 
(Santolina) and giant, silver-leaved 
cardoon (Cynara). Wispy bronze sedges 
weave through the planting, linking the 
various elements. The resulting slate- 
mulched bed has a muted, contemporary 
feel and would work well in full sun, 
adjacent to an open expanse of paving 
or decking. Add cream Crocus chrysanthus 
at the front for spring color. 





Border basics 


Size 6x5 ft (1.8 x 1.5 m) 
Suits Drought-tolerant herbs, perennials, 








and sedges 
Soil Reasonably fertile, sharply drained 





Site Sunny, sheltered from wind 








Shopping list 

@ 3 x Santolina pinnata subsp. 
neapolitana ‘Edward Bowles’ 

e@ 5 x Thymus vulgaris 

@ 1 x Cynara cardunculus 

e 5 x Lavandula ‘Fathead’ 

@ 7 x Carex flagellifera 





Planting and aftercare 


Plant between spring and early summer, 

to give the herbs a chance to establish 

before winter. Improve the drainage of 

clay soils by digging in grit or gravel. Soak 

plants, remove pots, and set out to make 

a pleasing arrangement. For weed-free 

gardening, plant through membrane 

and mulch with slate chips or gravel. 

Clip over the lavender after flowering 

in late summer and, in fall, tidy up the 

faded leaves and woody flower stalk 

of the cardoon. The following spring, 

cut the cotton lavender back to a low 

framework, and lightly trim the thymes. 

Trimming the sedges close to the base in | santolina pinnata subsp. neapolitana 
spring encourages colorful regrowth. ‘Edward Bowles’ #2 0 3 


Thymus vulgaris 
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Cynara cardunculus Lavandula ‘Fathead’ 
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The key to creating a contemporary look 
is to limit your plan to a single subject 
or just a handful of texturally interesting 
plants. Here the pink-leaved phormium 
adds height and vibrancy, its straplike 
foliage contrasting strongly with the 
bold, rounded leaves of the Bergenia. 
Flowering in spring, Bergenia ‘Red 
Beauty’ gives early-season interest and 
is followed by the simple white blooms 
of the convolvulus. An evergreen with 
leaves like strips of metal, the elegant 
convolvulus mirrors the silver container 
and complements the other plants, 
especially the “black” ophiopogon. 





Container basics 


Size Galvanized metal container, approx. 





16 in (40 cm) in diameter 





Suits Architectural evergreen shrubs 





and perennials 
Soil Loam-based, free-draining 








Bergenia ‘Red Beauty’ Convolvulus cneorum 


BRR O O OO: ww OO 


potting mix 
Site Sunny, sheltered from hard frosts 





Shopping list 

e 1 x Bergenia ‘Red Beauty’ 

@ 1 x Ophiopogon planiscapus 
‘Nigrescens’ 

@ 1 x Convolvulus cneorum 

@ 1 x Phormium ‘Jester’ 





Planting and aftercare 


Metal containers heat and cool rapidly, 
potentially damaging roots, so insulate 
with a layer of bubble wrap or use a 
plastic pot as a liner, filling the gap with 
floating row cover. Cover the drainage 
holes with crocks and pour in 2 in (5 cm) 
of gravel. Half-fill with a good quality 
soil-based potting mix, adding slow- 
release fertilizer at the recommended rate. 
Arrange the plants to find the best fit, 
then plunge each pot into a pail of water, 
drain, and plant. Fill any gaps with more 
soil and water thoroughly. Water 
regularly, remove faded bergenia flowers, 
and renew fertilizer granules annually. 













: wll 
Ophiopogon planiscapus ‘Nigrescens’' Phormium ‘Jester’ 
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Plain or decorated, terra-cotta tends to 
fit in well with older historic properties 
and traditional types of gardens, such 
as formal or cottage style. When buying, 
check that the pots are guaranteed 
frostproof and have no visible cracks 

or chips; a bell-like ring when struck 
indicates that the pot is sound. Being 
porous, clay is ideal for herbs, alpines, 
succulents, and drought-tolerant plants; 
if you want to use other plants, and still 
cut down on watering, it is best to line 
the pots with plastic. 








a Vale! 
Diascia ‘Sunchimes Lilac Lavandula angustifolia ‘Hidcote 
Be OOD www OO 
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Container basics 





Size Terra-cotta pot, approx. 15 in (38 cm) 





& 
ba 


Bic. 
potting mix ; 


Site Sunny for most of the day i *. wi. 
ee : - 4 
Shopping list ° 
= Qu” 


e 1 x Lavandula angustifolia ‘Hidcote’ " 
Scabiosa ‘Pink Mist’ 


@ 2 x Scabiosa ‘Pink Mist’ or 
>. 
we _ BR OO: 


Osteospermum ‘White Pim’ 
— Alternative plant idea 


e@ 1 x Sedum ‘Ruby Glow’ 
alll 
al 
i, 


in diameter 
Suits Mediterranean-style perennials, 





herbs, and succulents 





Soil Loam-based, free-draining 














































Planting and aftercare 


Soak the pot until the sides have turned a 
darker shade, indicating saturation, as this 
reduces the amount of moisture absorbed 
from the soil by the clay. Otherwise, line 
with black plastic, making sure that the 
drainage holes are uncovered. Protect 

the holes with fine mesh, flat stones or 
broken crocks, and add a layer of gravel 
for drainage. Half fill with loam-based mix 
combined with a slow-release fertilizer. 
After soaking the plants, arrange them 

to create a pleasing display. Carefully fill 
around the root balls, and finish at a final 
soil level 2 in (5 cm) below the rim to 
allow for watering. Regularly deadhead 
the scabious and diascia, and shear the 
lavender after flowering. 


@ 2 x Diascia ‘Sunchimes Lilac’ 
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Sedum ‘Ruby Glow’ 
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Osteospermum ‘White Pim’ 
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148 Caring for your garden 


Tidying up your garden 


v7 4 
A well-planned, easy-care garden can be : Jods 
spruced up in no time, especially if lawns , eS ae 
have been replaced by low-maintenance 


surfaces, and borders contain plenty of 
evergreens and nonflowering plants 
that don’t need deadheading. 


Garden facelift 


During the growing season, weekly jobs, like mowing, 
deadheading, and sweeping, make a big difference to the 
look of the garden. Other tasks, such as hedge trimming 
and patio cleaning, as well as painting or refinishing various 
surfaces, may only be necessary once or twice a year. This 
“spring cleaning,” however, is vital in easy-care gardens, 
where much more emphasis is placed on hard landscaping 
features. Shabby, mismatched fencing panels, peeling wall 
paint, faded decking, and paving slabs covered with algae 
catch the eye and mar your overall enjoyment. But if you 
have appropriate tools (some can be rented), you should 
be able to take care of such problem areas with ease. 


Vacuum outside These Fara but noisy tools allow 
debris, litter, and fallen leaves to be collected from paving 
and lawns, as well as from gravel and pebble surfaces, 

where it is difficult to use a brush. 








‘= 
€! 
= = o 
Better mowing Maintain your own machine, or have it Keeping hedges trim Electric or gas-powered hedge 
serviced regularly, to achieve the most efficient performance. | trimmers are so much faster and less tiring to use than 


Consider investing in a larger, more powerful mower if hand shears. To avoid raking up the debris, lay a tarp 
yours is too small for tackling the size of your lawn. down to catch the trimmings. 
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Lift off dirt The strong jet of water produced by a Instant makeover Rolls of bamboo, willow, and heather 
pressure washer will lift grime and algae from paving, screening can be used to cover mismatched fencing panels 
leaving a finish that looks like new. Test on a hidden or ugly chain link for an instant and economical facelift. 

corner first to make sure the surface won't be damaged. Attach with wire or plastic ties, or a heavy-duty staple gun. 





Easy cover-up Repainting a wall freshens it up nicely, and | Protect your wood Decking, fencing, trellises, and other 
applying a new color can add a designer touch to a patio wooden structures benefit from an application of all- 

or courtyard. After rubbing down the surface thoroughly, | weather paints, stains, and preservatives. Many companies 
apply a quality exterior paint with a roller for ease. offer special tools for speedy and efficient application. 
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Most gardeners love the appearance of a Although the look can be achieved with 
naturalistic, seemingly unpruned garden, | the minimal amount of work, to create 
brimming with flowers and foliage. this informal style takes a little practice. 


SANS MCI TING 














Picture clockwise from left 

Wild and free The scene of roses growing 
in the garden of an old-fashioned country 
cottage typifies the naturalistic look but, 
despite appearances, regular pruning has 
achieved this effect. Long, leggy growths 
that spoil the shape of the rambler on the 
wall are cut back into the main body of 

the plant as soon as they are seen. In fall 

or early spring, the plant is given a gentle 
overall trim to keep its shape. A hard 
pruning is needed every three to five years. 
Beautiful berries Firethorns (Pyracantha) 
make excellent informal, burglar-proof 
boundary hedges, their thorny stems 
keeping unwanted visitors at bay. These 
shrubs come into their own in fall when 
covered in berries, and are pruned lightly 

in spring. Take care not to cut back too 
much, or you risk losing the berries. 
Natural border The success of this 
scheme is no accident; clever plant selection 
and a careful pruning regimen ensure its 
natural appeal. If left completely unpruned, 
one or two plants would become dominant 
and take over. The silver-leaved Santolina 
and golden sage are lightly trimmed 
annually, while the Hypericum ‘Hidcote’ is 
pruned every two or three years to maintain 
its shape. When in full bloom, the border 
looks like it has never been pruned. 

Color and texture A good planting 
combination and the correct plant spacing 
ensures that this border of Ceanothus 
‘Puget Blue’, Mexican orange blossom 
(Choisya ‘Aztec Pearl’), and shrubby 
honeysuckle (Lonicera nitida ‘Baggesen’s 
Gold’) needs only minimal pruning. If 
vigorous plants had been chosen or this 
selection had been placed too close 
together, the border would need much 
more work. The stems of the Ceanothus 
are shortened annually after flowering (see 
p.335) and the sideshoots of the Choisya 
and shrubby honeysuckle are removed every 
two or three years to keep them balanced. 





Informal pruning 
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Trees and shrubs can be pruned and 
trained into many different shapes, and 
used to great effect in formal designs. 
Use them as focal points, to create views 
or backdrops, and to introduce shape 
and structure into the garden. 


Pictures clockwise from top left 

Pleached effects Trees such as lindens (Tilia) or 
hornbeams (Carpinus) can be trained into a structure 
that resembles a formal hedge on top of a series of 
straight trunks. This is achieved by training the branches 
horizontally so that they touch those of the next tree, 
which is trained in a similar fashion. Each year, the shoots 
that grow from these branches are pruned back to the 
main branch, resulting in a hedge with a distinctive 
structure. Use pleached trees to create high hedged 
effects or as a screen for a formal garden. 

Plant patterns A parterre is made from hedges laid out 
in formal patterns and flowerbeds. The hedges can be of 
different heights and widths, and the designs intricate or 
simple. Plants used for a parterre must have a dense 
growing habit and be tolerant of close clipping, such as 
boxwood (Buxus) or yew (Taxus). 

Rose covering Roses have been pruned and trained 

to cover the wooden supports that frame the view of the 
formal garden beyond. Mass plantings of hybrid tea and 
floribunda roses also add to the formal design. 

Elegant head This beautiful shrub, Viburnum 
rhytidophylium, has been pruned to create a stunning 
focal point. The lowest side stems have been removed, 
and the top allowed to form a branched head, which 
appears to float on its elegant “legs.” This style of pruning 
can be practiced on many different plants but works best 
with evergreen shrubs. 

Leafy canopy To create this leafy roof structure, several 
Sorbus aria have been trained so that the upper branches 
arch over to meet in the middle. No branches must be 
allowed to grow from the trunks, as this would spoil the 
effect, and those used to form the roof are pruned 
annually so the structure doesn’t lose its shape. This 
eye-catching canopy takes many years to create. 
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Plants are often pruned to keep themin — techniques, like clearing lower stems of 
check, but some delightful effects can trees and shrubs to create elegant shapes 
be achieved with more imaginative and extra planting space beneath them. 





Pictures from left to right 

Training standard bays Lollipop shapes 
are very useful in a garden’s design, as they 
create interest and structure. Plants that 
are pruned to create a bare trunk are called 
“standards.” This technique is an excellent 
way of confining the size of large shrubs 
and creating space underneath for a bed 
of shade-loving plants. 

Tiny treelike wisterias If left unpruned, 
wisterias are large climbers, but it is possible 
to restrain them with careful pruning. Fruit 
trees can be trained and pruned in a similar 
way to fit restricted spaces. 

Long-legged birches The most beautiful 
feature of a silver birch (Betula) is its 
gleaming white stem. To show the trunks 
off to the best effect, remove the lower 
branches. This opens up planting spaces 
beneath, which are perfect for shade- 
lovers, such as these Rodgersia. This 
pruning technique can be used for any 

tree or shrub with attractive bark. 


Pruning to create space 
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Pruning plants correctly can increase the © Knowing when and where to prune can 


number of flowering shoots produced by make the difference between a poor 
the plant, giving you more flowers. show and a mass of color and scent. 
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Pictures clockwise from left 

Purple rain A curtain of scented flowers 
in late spring, Wisteria sinensis needs to be 
carefully trained and spur-pruned each year 
in late winter to encourage flower bud 
formation (see pp.172-173). Wisteria grows 
very vigorously, so in midsummer, shorten 
the current season's growth by at least half, 
which also helps encourage the formation 
of flower buds. 

Snowy summer show During early 
summer, Philadelphus ‘Belle Etoile’ is 
covered with large white scented flowers 
on arching branches. Philadelphus produces 
flowers on stems that formed the previous 
summer, so after it has flowered, remove 
about one-third of the oldest flowering 


stems, pruning them almost to ground level. 


Do this annually to help contain the overall 
size and shape of the plant and encourage 
plenty of new growth, which will be the 
flowering stems of the future. 

Rose heaven Training a climbing rose, 
such as this Rosa ‘Climbing Mrs. Sam 
McGredy’, over supports shows off the 
blooms to their best effect. In late winter 
or early spring, remove approximately 
one-third of the oldest stems close to 
ground level. On the remaining older stems, 
spur-prune all the sideshoots and last year’s 
flowering stems back to two or three 
healthy buds (see pp.172-173) from the 
main stem. Flowering growths will be 
produced from these spurs in the summer. 
At the same time, tie in strong new growth 
formed the previous year, which will need 
this support when they produce flowers. 
Less is more Clematis montana is a 
vigorous plant, often grown over buildings 
and large plant supports. No pruning is 
required, but it may need trimming after 
blooming to keep it in check. In fact, 

some clematis are better left unpruned to 
encourage maximum flower production. 

In this instance, pruning reduces the volume 
of flowers that appear in late spring. 


Pruning to encourage flowering 
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Some trees and shrubs produce bold, 

colorful stems and bark, which can be 
enhanced by careful pruning to create 
dazzling effects, especially during the 

winter when the branches are bare. 
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Pictures clockwise from top left 

Bright highlights Grown for its attractive white peeling 
bark, the birch Betula utilis var. jacquemontii is especially 
effective in the winter when silhouetted against an 
evergreen backdrop. When the tree is young, use pruners 
in early summer to remove the lowest small branches. 
Then, when the stem has reached the height at which 
you want the branches to form, allow them to grow but 
continue to remove the smallest side branches. This will 
give you a simple yet strong, distinctive branch shape, 
and a clean white trunk. 

Snakeskin decoration Unusual white striations on the 
green bark of Acer ‘White Tigress’ give rise to the tree's 
common name—snakebark maple. To see these markings 
at their best, create a clear stem of between 4 and 6 ft 
(1.2-1.8 m) by removing the lowest branches with pruners 
annually, until you have the required length of stem. 
Show-stopping stems The dogwood Cornus 
stolonifera ‘Flaviramea’ is grown for its outstanding winter 
stem interest, with different cultivars ranging from green 
to orange and dark red. This dogwood is most effective 
when grown in groups of two or three plants. To achieve 
the striking winter stem interest, prune the plants annually 
in early spring using pruners (see pp.168-169). 
Burnished bark A member of the cherry family, Prunus 
rufa is grown for its ornamental mahogany-colored bark 
rather than its flowers, and is ideal for small gardens. The 
beautiful bark looks best when you can see through the 
branch structure. To achieve this, remove all the smaller 
and crossing branches from the main structure. 
Beautiful brambles Rubus cockburnianus is an 
ornamental suckering bramble grown for its attractive 
winter stems, which are white and red in color. This plant 
is both a beauty and a beast—the stems are covered in 
thorns and make an almost impenetrable barrier, so 

you will need to wear gloves and eye protection when 
pruning. To attain the attractive winter stem color, cut 
the stems to the ground annually in early spring. 
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Fruit brings welcome color into the yard 
as well as edible treats. Fruit bushes and 
trees require a lot of pruning, but the 
blossoms and then the colorful and 
delicious fruit make it all worthwhile. 


Pictures clockwise from left 

Colorful blueberries The bushes of this popular fruit 
are of great value: they flower in the spring, fruit in the 
summer, and then provide lovely foliage color in the fall. 
Blueberries fruit on branches produced the previous year. 
Prune the bushes during the winter, removing two or 
three of the oldest stems each year, as well as any weak, 
dead, or diseased growths. Also remove any of the lower 
branches that may lie on the ground when laden with 
fruit in the summer. 

Decorative apples Apple trees are beautiful in blossom 
and when covered in fruits. When choosing an apple tree 
for your yard, bear in mind that different varieties grow 
at different rates, so look for one that suits the size of 
your yard and the space available. Prune apple trees in 
the winter to give an open, airy structure. Do not prune 
too hard as this stimulates vegetative growth at the 
expense of flower buds and fruit. 

Productive pears Pear trees are suitable for small yards 
if trained in a pyramid shape. To keep a tree small, reduce 
the length of the main leader (the tallest stem at the top 
of the tree) in winter. Also remove any congested growths 
during the winter when you can clearly see the skeleton 
of the tree. Then, in late summer, reduce the side 
branches by pruning them back to one leaf bud from the 
main stem. Pear trees will fruit without any pruning, but 
they can become too large for a small yard. 
Wall-trained espaliers One of the most beautiful 

and artistic ways to grow an apple tree is to train it as 

an espalier against a wall, where pairs of branches are 
trained horizontally from the central stem. Apple espaliers 
are suitable for small yards, but require great care and 
maintenance. During the late summer, prune all the 
sideshoots, taking each one back to the first noticeable 
leaf above the main horizontal branch. As the plant 
grows older, the branches that produce fruit will become 
crowded and will then require thinning in the winter. 
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Using the right tool for the right job is look for good-quality products that are 
one of the most important factors when — safe to use and make sharp, clean cuts 
pruning. Choose your tools carefully and that won't damage your plants. 


Pruners There are two types of 
pruners: anvil (above) and bypass 
(right). The cutting blade of anvil 
pruners presses down onto a metal 
block edge, while the bypass’s cutting 
blade passes the bottom blade in a 
scissor action. Bypass pruners give 

a cleaner cut and are easier to use. 
Only use pruners for cutting stems 
less than ¥2 in (1.5 cm) in diameter. 


Pruning saw An essential tool, this Long-armed saw Use this saw for 
saw has either a folding or fixed cutting small branches above head 
blade that can be replaced when itis | height. Always wear eye protection 
worn or damaged. Pruning saws are and a Safety helmet, and save large 
good for awkward situations. branches for the professionals. 


Bow saw Only use this tool for 
cutting branches that have already 
been pruned and removed. The 
shape makes it unsuitable for use 
in difficult and awkward situations. 
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Loppers Often used for pruning branches that are too 
thick for pruners—although a pruning saw is the ideal 
tool—or for reducing the length of branches and stems. 
When using loppers, don’t employ excessive pressure, 
as you can easily twist and crush the pruned stem. 


Electric hedge trimmer Useful for cutting most types of 
hedges. Always work from the bottom to the top, make 
sure the cord is behind you, use a GFI outlet, and never 
use in damp or wet conditions. Wear ear protection and 
read the instructions before use. 
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Long-armed loppers If you need to shorten stems, or 
remove dead or diseased material that is above head 
height, this is a useful tool. Never use long-armed loppers 
to cut stems more than 1 in (2.5 cm) in diameter as they 
can be quite difficult to control. 


Gas hedge trimmer Usually much heavier than electric 
types, gas trimmers can be tiring to use for long periods. 
They will saw through most hedges, and are useful for 
cutting those with thick sideshoots. Always wear ear 
protection and read the instructions carefully. 
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Tool care and safety tips 


Using the right pruning tools and correct 
safety equipment helps to ensure that 
pruning is safe and enjoyable. You will 


Cleaning pruners 


When pruning, plant sap dries and 


sticks to the blades, making them stiff. 


Scrape off the sap using a piece of 
metal with a straight edge, such as 
a metal plant label or penknife. 


Then rub the blade with steel wool to 
remove any remaining dried sap and 
rust or other material. To prevent 
accidental cuts, wear gloves while 
cleaning your blades. 


also protect yourself against accidents if 
your equipment is well maintained, and 
extend the life of your tools. 


When the blade is clean, rub on 
some lubricating oil. This guards 
against rusting, and keeps the 
pruners sharp and clean while they 
are being stored. 





Cleaning pruning saws 


When you have finished pruning, use 
a coarse brush to remove any sawdust 
lodged in the saw’s teeth. If this is left, 
it can harden and reduce the saw’s 
cutting ability. 


2 


Next, use steel wool to rub both sides 
of the saw blade. This removes dried 
sap and dirt, which can also make the 
saw less efficient. 


Before putting the saw away after 
cleaning, rub some lubricating oil 

onto it with a cloth to protect the 

blade from rusting. 























Wear gloves Always wear sturdy 
gloves when pruning to protect your 
hands from sharp tools, and from 

cuts and scratches caused by thorny 
or sharp-edged plants. 


Use protective goggles Protect 
eyes from dust, sawdust, and plant 
trimmings, especially when working 
above head height. Goggles also 
protect against thorns and shoots. 









Making ladders safe Use a tripod 
ladder, and ensure it is stable by fully 
extending the legs. Don’t over-stretch 
or lean out to either side. If possible, 
ask someone to stand at the bottom. 


Using platforms and ladders Before 
using this equipment, ensure that 
each set of legs is on level ground and 
adjust if not. Do not over-stretch or 
lean out too far on either side. 
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Tool care and safety tips 









Keep electric wires behind you 
When using electric hedge trimmers, 
ensure that the cord is behind you so 
you cannot cut through it, and plug it 
into a GFI outlet. 


Pruning your neighbor's plants 
Before pruning plants that are 
overhanging your yard, speak to your 
neighbors. You are more likely to 
reach an agreement about how much 
to cut off if you maintain a good 
relationship. However, branches that 
overhang your yard may be classed by 
law as trespassing on your space, and 
you may have the right to cut them 
back to your boundary; check the 
laws in your state or province before 
you start. The branches that you have 
cut and any fruit that was on them 
should then be returned to your 
neighbor. You are not allowed to 
enter your neighbor's property, or 

to lean over it to prune your hedge, 
without seeking permission first. 


The dangers of chain saws Always 
call in a trained arborist to cut down 
large branches that can be only safely 
removed with a chain saw. Do not 
attempt to use one yourself. 
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Essential pruning jobs 


Most pruning tasks are \d 
performed annually, but ’ 
those outlined here need 
immediate attention and 

are best tackled as soon 

as problems are seen. 


Crossing and rubbing branches 
Branches that have grown too close 
together and are rubbing against 
each other are a common problem. 
If you spot these, remove one of the 
branches, either the weakest one 

or the stem that has suffered the 
most damage. Branches that rub 
each other can create open wounds 
through which disease may enter 
the plant, causing serious problems. 





Removing suckers Cutting out reverted leaves 


A sucker is a vigorous strong growth that emerges from Reversion is when the leaves of a variegated plant turn 
a point low down on a plant, close to the root system. If pure green. If left to grow, these green shoots, which 
left, it can choke the plant or reduce its vigor. Such shoots | have greater vigor, can take over and ruin the 

are normally found on plants that have been grafted, such | appearance of the plant. When you see any shoots that 
as roses, and usually look quite different from the rest of are showing signs of reversion, remove them completely 
the plant. If seen early, remove such a shoot by quickly using pruners, and make sure that you prune back to 
tugging it away with a gloved hand, or if it has grown too | where the shoots are still all variegated. This can be 
large, remove the shoot using pruners. done at any time of the year. 














A sucker growing from below the graft (knobby bulge) on a rose Remove green shoots from variegated plants like Euonymus cultivars 








Dealing with twin leaders 


Twin leaders occur at the top of a tree when two stems 
of similar vigor are growing close together. Remove the 
weaker stem using pruners. If left unpruned, the stems 
will try to grow away from each other, causing a 
weakness to develop. One stem may then break away 
from the tree, causing serious damage. Although this may 
not happen until the tree is much older, prompt action 
when the plant is young will prevent future problems. 


Remove the weaker stem A single leader has strength 
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Limiting frost damage 


Buds and young shoots can be damaged when caught by 
spring frost. Prune plants back to healthy, unfrosted buds 
to prevent dieback or diseases from starting at the frosted 
points. Most plants will then produce new growths lower 
down the stems. However, on some plants, such as 
Hydrangea macrophylla, frost may damage all the new 
flower buds produced on the previous season's growth, 
and you will lose the coming year’s blooms. 


Hydrangea macrophylla ‘Libelle’ with frost damage 








Cutting out dead and diseased wood 


Whenever you see dead or diseased wood on any tree 

or shrub, remove it immediately. If dead wood is left on a 
plant, disease can enter more easily and it may move down 
the stems, attacking healthy growth. Dead wood also 
looks unsightly. When a tree or shrub has been damaged, 
its natural defenses will eventually form a barrier in the 
form of a slight swelling between the live and dead wood. 
In this instance, remove the dead wood above the barrier. 


Dead wood on a hornbeam Coral spot on a branch 





Deadheading to promote flowering 


The removal of dead flowerheads can encourage many 
repeat-flowering plants, like roses, to produce more 
blooms. These dead flowers can be snapped off with the 
fingers, or removed using pruners. On some shrubs, like 
rhododendrons, removing the dead flowers encourages 
the plant to produce more stems, rather than wasting its 
energy on making seeds. This enables the plant to 
produce more flowers the following spring. 





A dying rose bloom can be easily snapped off by hand 
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Trees, shrubs, and climbers grow in 
many different ways, and their shoots, 
buds, and stems may look completely 
different too. To avoid confusion, before 
you start pruning, try to identify the 
position and type of buds and shoots 
on your plant, and then make your cuts. 


Identifying a shoot bud Buds come in many different 
shapes, sizes, and colors. Some are slight swellings or 
raised bumps on the stems; others may be a different 
color from the rest of the stem, such as rose buds (see 
right). Buds are always produced at the point where leaves 
are growing, or have previously been attached to the 
stem. When pruning, you always cut immediately above 

a bud, which stimulates hormones in the plant to make 
the bud develop into a new stem. 
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Pruning to a new shoot A new shoot is normally light 
green in color and looks quite obvious, as on the clematis 
shown here. New shoots can be quite soft and delicate, 
and you have to be careful not to damage or break them 
when pruning back to the new growth. 


Pruning to new growth You can recognize the new 
growth on a plant because it looks much fresher than old 
wood. When pruning, cut off the old wood just above a 
new stem, using a sloping cut so that excess moisture runs 
away from the young growth. 














Cutting opposite buds The buds of some plants, such 
as dogwoods (Cornus) and hydrangeas, are opposite each 
other. Prune immediately above a pair of buds with a flat, 
straight cut. When the buds grow, they will produce two 
shoots growing in opposite directions from one another. 


Using a pruning saw If the stem you intend to prune is 
thicker than a finger, use a pruning saw to make the cut. 
Many stems are spoiled by attempting to cut them with 
incorrect tools. Pruning saws make a much cleaner cut 
than loppers. Always wear protective gloves. 
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a 
Cutting alternate buds The buds of plants such as 
roses and wisteria grow alternately along the stems. Try 
to prune to a bud that is facing outward, away from the 
center of the plant. Make a sloping cut immediately above 


the bud, so that excess moisture runs away from the bud. 


> 
va ( Fan 
Shearing When cutting shrubs or hedges with a dense 
habit, such as yew (7axus) or boxwood (Buxus), hand 
shears are the best tool for the job. Shears are also very 


useful for trimming lavenders and heathers. Make sure the 
shears are sharp and clean so you get a good clean cut. 


> * 
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It is very important to remove a branch 
correctly. Bad or rough cuts can reduce 
a plant's ability to heal itself, which may 
then allow disease to enter the wound. 
Eventually this can cause rotting, 
reducing the plant's life span. 


Hard to reach branches Branches that are difficult 

to reach can lead the person who is pruning to take 
shortcuts. Mistakes are more often made when one is 
attempting to prune from a distance. If the branch that 
needs to be pruned cannot be reached safely by a ladder, 
seek the help of a trained and experienced arborist. If a 
small branch is not too high, it may be possible to prune 
it with a long-armed lopper or pruning saw, following 
the same procedure shown opposite. 


Torn branches A heavy branch is likely to tear when 
being pruned, as its weight will pull down the stem and 
rip it before you can complete your cut. If you don’t have 
someone to hold the branch while you prune it, shorten 
it in stages before attempting the final cut. Also make an 
undercut first (see Step 1, facing page), which helps to 
prevent tearing when you cut through it from above. 





»< 
Bad cuts Never cut flush to the trunk of the tree, as this 
removes the tree’s own healing system. It can look tidy 
to begin with, but the stem will not heal properly, and 
the open wound may then allow disease to enter the 
tree. Cutting branches flush with the trunk is one of the 
major causes of decay and ultimately death in trees. 
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How to remove a branch 


Reduce the weight of a heavy branch by cutting it back Stop cutting when you are about halfway through the 

to leave a 6-in (15-cm) stump. Then make the final cut. branch. Then make another slightly angled cut from the 
To prevent tearing, first make an undercut where the top, just behind the crease in the bark where the branch 
branch starts to swell or 1% in (3 cm) from the trunk. meets the trunk. Be sure the upper cut meets the undercut. 


Tip for success 


This pruning method results in a clean cut, and preserves When cutting a heavy branch, ask someone to help support the 
the “collar,” part of the plant's healing system. The cut weight when you saw. This helps to prevent tearing. It can also 
surface will begin to shrink as the tree produces protective | stop the branch from swinging or falling, and damaging the plant 
bark, which will eventually cover the exposed area. being pruned or injuring the person who is pruning. 
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Spur pruning encourages bud 
formation on trees, shrubs, 
and climbers. Where this rose 
has been spur-pruned, It has 
produced three new stems, 
each of which will flower. 








Spur-pruning a rose 


5° 


She) 


To spur-prune a climbing rose, find a healthy sideshoot growing 

from one of the main stems. Count two or three buds from the stem 
along the shoot. Make an angled cut immediately above this second 
or third bud, sloping away from it. Repeat farther up the main stem. 
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Spur pruning 












After pruning, you will be left with short growths, which are 
described as “spurs.” From the buds on these spurs, two or three 
flowering stems will emerge, depending on how many buds were 
left on the spur. 





Spur-pruning wisteria 


Spur-prune wisterias in late winter. Using pruners, shorten each 

new shoot that has grown the previous season, so that two or three 

healthy buds remain. Always make the cut immediately above the 
outermost bud and sloping away from it. 














This picture shows the stems once they have been shortened to two 
or three buds. The buds on the short spurs will swell to produce 
flowers or flowering stems in late spring and early summer, 
producing cascades of sweetly scented purple or white blooms. 
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Hydrangea paniculata flowers in late in early spring to promote new 
summer on stems it has made that same flowering wood. This also encourages 
year. To keep the plants compact, prune — larger flower panicles in the summer. 


Hydrangea paniculata is an elegant plant with wonderful large In late winter or early spring, prune last season's stems to 
conelike flowerheads. Most have white flowers, but there are also one or two buds from their base. Also take out any dead, 
cultivars that are tinged with pink. They make excellent shrubs for diseased, crossing, or weak branches. 

the late summer garden. 


‘ ; - ain 
Any large, unhealthy branches should be cut back to After pruning, you will be left with an open framework of 
healthy wood or to the base using a pruning saw. This 3 branches. These will produce a mass of growth during the 
prevents disease from spreading to the rest of the plant summer and an abundance of beautiful white flowers. 


and promotes the growth of new, vigorous stems. 
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Hydrangea macrophylla, or florist’s previous summer. These buds are prone 
hydrangea, flowers in summer from to frost damage in the spring months, 
buds that have already been set the and plants need careful pruning. 


Hydrangea macrophylla produces sumptuous large flowerheads The hydrangea’s old flowerheads help to protect the 

in blue, pink or white during the summer months, before delicate new flower buds from frost, so leave them on the 
H. paniculata. To ensure a good display, the developing flower plant during the winter months. The dried flowers also add 
buds need some frost protection throughout winter. structure and interest to the winter garden. 


= J —_ : “ “ae = 
When the danger of hard frost has passed in late spring, Do not be tempted to prune too hard, as this will remove 
remove the flowerheads by pruning the stems back to a many of the flower buds, which will have already formed 
pair of healthy buds, as shown. on the stems that grew the previous year. New stems that 
grow in the coming year will bloom the following summer. 
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How to prune a smoke bush 


Grown for their outstanding summer Other plants to prune this way 
and fall foliage, and tiny, cloudlike @ Catalpa bignonioides @ Sambucus nigra 


flowers, smoke bushes (Cotinus) are @ cotlods cosayaia Poe an acco 
Y @ Rhus chinensis Variegata’ 


best pruned annually in the spring. @ Rhus typhina @ Weigela Wine and Roses 


Se plant to produce larger, more 
== decorative leaves, although you 
may lose the smokelike blooms. 
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Mature smoke bushes can outgrow their allotted location First, remove any dead growth using a pruning saw. 
and suffer from dieback. Both problems are easily Also cut out diseased stems, taking them back to healthy 


remedied by cutting plants back hard in the spring before growth. When removing large branches, cut them back in 
the leaves appear. stages to ensure that they do not tear. 


To keep a cotinus small and compact, cut back all of the Continue around the plant until you are left with a core 
taller branches to about 2 ft (60 cm). Prune to healthy structure of stems, each no higher than 2 ft (60 cm). 
wood, which you can identify by checking that it is green New growth will soon start to sprout, resulting in plenty 
in color beneath the bark, and make sloping cuts. of fresh foliage that will provide exciting fall color. 
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With their fragrant, spidery 
flowers, witch hazels 
(Hamamelis) are wonderful 
shrubs in winter, but if left 
unpruned, they can become 
too large for a small garden. 


-~ 
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Prune witch hazels just as the 
flowers are fading but before the 
leaves unfurl. Cut just above a 
healthy young sideshoot. 
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To reduce the size of this plant, in early spring prune back While pruning, step back occasionally to look at what 
the taller branches by 12-20 in (30-50 cm). Try to keep in you have cut out, and what still needs to be done. Always 
mind the overall shape you are aiming to achieve. prune out old stems, leaving healthy young growth. 


Occasionally you may find some crossing branches in the If you are not sure how much to remove, reduce the length of the 
center of the bush that are difficult to reach. If a branch stems a little at a time. Stand back, and then prune more if needed, 
is awkwardly positioned, it may be easier to cut upward until you have created an attractive overall shape. 

from below the branch. 
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How to prune shrubby honeysuckle 


Prune winter-flowering shrubs, such as 
Lonicera x purpusii ‘Winter Beauty’, in 
early summer. Remove the oldest 
flowering stems to encourage new, 
strong shoots to grow from the base. 


Tip for success 


E 


It is much easier to use a pruning 
saw to cut through branches 
that are too thick for either 
loppers or pruners. 
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First, reduce one-third of the oldest stems on the plant. With the loppers or a pruning saw, cut back to 12 in 
Use loppers to cut back their length by about half, thereby (30 cm) above the ground the stems that you have already 
decreasing the weight of the stem and preventing tearing, pruned by half. Make a sloping cut immediately above a 


before you make the final cut closer to the ground. sideshoot to allow rain to run off the cut surface. 


2A eee D ; ¥ 


Using pruners, shorten the tallest of the new stems, When you have finished pruning, you should still have 
which may be over 6 ft (1.8 m) high, by several inches some older stems that will produce flower buds the 
(centimeters). This encourages buds farther down the following winter. The strong young growths coming from 
plant to shoot, creating a bushier plant with more flowers. the base will now have more room to develop. 
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Evergreen shrubs, such as camellias, that | other plants to prune this way 


have outgrown their position can be ® Aucuba japonica © Fatsia japonica 
hard-pruned in late spring or summer e Flaeagnus pungens @ Prunus laurocerasus 
a sens e Frica arborea @ Prunus lusitanica 
just after they have finished flowering. © Escallonia @ Viburnum tinus 











A year after pruning, the plan 
will have produced a mass of 
young stems but may not flower 
for a further two or three years. 
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; | bomen i 
This plant has outgrown its location and now needs to ce the height of the plant. To 


be cut back hard. Camellias respond very well to severe prevent tearing, cut back large, heavy branches in stages, 
pruning, a task best performed immediately after they rather than cutting off long sections. 


have finished flowering in late spring or early summer. 
’ Lbs 


~ & . “y : re J . : 
Aim to reduce the plant’s height to about 24 in (60 cm). 
side stems, allowing you to reach them more easily. But By the time you are finished, the camellia will resemble a 
the final cut close to the main branch must be made using small wooden stump, but it will not take long for new 
a pruning saw, as it gives a cleaner cut. shoots to start growing (see opposite page). 
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Most California lilacs (Ceanothus) have untidy, but if cut back too severely, 
vivid blue flowers in early summer. If left the plant will not regenerate. Prune 
unpruned, they can become large and immediately after flowering is finished. 


Here you can see an evergreen Ceanothus in full bloom After flowering, you can more clearly see the branch 

in early summer. To maintain its compact shape, it will structure of the plant. To keep it in good shape, cut back 
need to be lightly pruned later in the summer, after it is long, untidy branches by 9-12 in (22-30 cm), but leave 
finished flowering. some of the shorter stems unpruned. 


Use pruners to prune the branches, and make each cut After pruning, the overall size of the plant is reduced, but it 
immediately above a leaf bud. This will encourage the has not been cut back too severely, which would weaken 
plant to produce growths from below the cut, resulting it. If pruned like this annually, the Ceanothus will remain 
in a compact branching structure. neat and bushy, suitable for a small garden. 
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Philadelphus has white, scented flowers | new growths, which will bear flowers in 
in early summer. Prune the plant after the future. An annual pruning also helps 
flowering to encourage the formation of — to contain the size of the plant. 


2 a 


In early summer, mock orange (Philadelphus) is a mass Cutting back hard some of the oldest stems promotes the 
of white scented flowers. As soon as flowering is finished, formation of new shoots below the pruning cut, but do 
cut back about a quarter of the oldest flowering stems to not be tempted to remove all the old stems, as this will 

6 in (15 cm) above the ground. reduce the volume of flowers the following summer. 


> 
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Check the remaining old stems for young growths. These Finally, trim the tips of any strong young stems that are 
are best shortened rather than being hard-pruned. Take already present in the plant—some may be as tall as 8 ft 
off the top third of these young stems, and prune them (2.5 m). This encourages them to branch lower down, 
back to new wood. which results in more flowers. 
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How to prune a patio rose 


Patio roses are small, repeat-flowering 
plants that can be grown in borders or 
containers. Prune them in early spring 
to encourage a mass of new shoots that 
will flower in the summer. 


As well as pruning your rose 
= every year, encourage it to keep 





The aim of pruning is to reduce the plant's height by 
one-quarter to a half and to create an open shape. Cut 
back the outer stems, and then remove dead, diseased, 


and damaged growths, plus any weak or crossing stems. 


Sees sa . : 
This strong stem is being cut back by one-half, which will 
encourage many strong flowering shoots to grow from it 
in the forthcoming summer. 


Sf 


How to prune a patio rose 


Always prune above a strong outward-facing bud if 
possible. Ensure that the cuts are sloping so that rainfall 
runs away from the bud, reducing the chance of its rotting. 


As well as producing more flowering stems, the resulting 
simple framework allows air movement, which reduces the 
incidence of fungal diseases. Fertilize and mulch roses 
after pruning to further encourage healthy growth. 
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How to prune a shrub rose 


Most modern shrub roses are 
repeat-flowering and do not 
need to be pruned as hard as 
some roses, since they flower 
on older stems. Prune your 
shrub roses in early spring. 
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The aim of pruning a shrub rose is to create a strong Cut off any dead, damaged, or diseased branches. Then 
structure and to remove congested stems that were remove any weak shoots not strong enough to support 
produced the previous year. This improves air flow new flower growths. Also prune a few of the oldest stems 
through the plant, which helps prevent fungal diseases. down to the ground. 


a 


Reduce healthy main stems by a quarter, and prune The pruned plant should be reduced in height by about 
some of the sideshoots by just a few inches (centimeters). a quarter, and have a strong, open structure that appears 
Always cut above a healthy bud that faces outward, away uncluttered in the center. By midsummer the plant should 
from the center of the plant, if possible. be covered in beautiful blooms. 
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Pruning other types of roses 





Different types of roses have different 
pruning needs. Identify your roses and 
then follow these guidelines to ensure 
that yours produce their best show. 


Old garden roses 


These roses normally have 
one flush of flowers each 
year. Prune in early spring, 
first removing any dead, 
damaged, diseased, weak, 
or crossing branches. They 





aim to reduce the size of the plant by one-third. Always 
make a sloping cut above an outward-facing bud. In the 
fall, cut back the stems by one-third to reduce the risk 
that wind will rock the plant and damage the roots. 


Examples of old garden roses 


@ Rosa ‘Blanche Double de = @ Rosa ‘Madame Pierre 
Coubert’ Oger’ 

@ Rosa ‘Boule de Neige’ @ Rosa ‘Maiden’s Blush’ 

@ Rosa ‘Charles de Mills’ @ Rosa mundi 

@ Rosa ‘De Rescht' e Rosa rugosa 

@ Rosa ‘Fantin-Latour’ @ Rosa rugosa ‘Alba’ 

@ Rosa ‘Frau Dagmar @ Rosa ‘Souvenir de la 
Hartopp’ Malmasion’ 

@ Rosa ‘Louise Odier’ @ Rosa ‘William Lobb’ 

@ Rosa ‘Madame lsaac 

Pereire’ 








do not need severe pruning: 








Hybrid tea roses 

This group of roses normally 

flowers more than once 

during the summer months. 
: They respond well to hard 

- pruning in early spring. First 

ha remove all dead, damaged, 

diseased, weak, or crossing 


stems, and then prune out the oldest stems, taking them 
back to the ground. Leave between three and five young, 
strong stems, which should be pruned to a height of 6 in 
(15 cm) above the ground. As a guide, stand your pruners 
on the ground, and as these are normally about 6 in 

(15 cm) long, they will show you how far to prune back 
the stems. Always make a sloping cut above an outward- 
facing bud, if possible. In late fall or early winter, reduce 
the height of the stems by one-third to reduce the risk 
that wind will rock the plant and damage the roots. 


Examples of hybrid tea roses 


Rosa Paul Shirville 
Rosa Peace 

Rosa Remember Me 
Rosa Savoy Hotel 
Rosa ‘Silver Jubilee’ 
Rosa Tequila Sunrise 
Rosa Troika 

Rosa Warm Wishes 


Rosa Alexander 
Rosa ‘Blessings’ 
Rosa Dawn Chorus 
Rosa ‘Deep Secret’ 
Rosa Elina 

Rosa Freedom 

Rosa Ingrid Bergman 
Rosa ‘Just Joey’ 
Rosa Lovely Lady 




















Floribunda roses 


Floribundas are repeat- 
flowering roses that produce 
clusters of blooms during 
the summer months. Pruning 
is very similar to hybrid tea 
roses, but not quite as hard. 
First, remove all dead, 
damaged, diseased, weak, or crossing stems. Your aim 

is to leave a framework of between six and eight of the 
strongest, youngest stems. Prune them to a height of 
between 8 and 12 in (20-30 cm), always make a sloping 
cut just above an outward-facing bud, if possible. In the 
fall or early winter, reduce the height of the stems by 
one-third to reduce the risk of damage if wind rocks the 
plant and disturbs its root system. 





Examples of floribunda roses 


Rosa ‘Arthur Bell’ 

Rosa ‘English Miss’ 
Rosa Fascination 

Rosa Fellowship 

Rosa ‘Fragrant Delight’ 
Rosa Iceberg 

Rosa Memento 

Rosa Pretty Lady 


Rosa ‘Princess of Wales’ 
Rosa Queen Elizabeth 
Rosa Remembrance 
Rosa Sexy Rexy 

Rosa Sunset Boulevard 
Rosa Tall Story 

Rosa The Times Rose 
Rosa Trumpeter 
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Extending flowering 


Deadhead repeat-flowering roses throughout the summer 
to encourage them to bloom for a longer period. By 
removing the flowers, you prevent the plant from using 
its energy to form seed and stimulate it to produce more 
flowers instead. The easiest way to do this, and the way 
now practiced in many large gardens, is to bend the stem 
just below the old flower, as shown, until it snaps off. 

The plant will soon start forming new flower buds. 
Alternatively, use pruners to remove the flower and about 
6 in (15 cm) of growth. The plant will then form more 
flower buds, but it normally takes longer than the 
“snapping off” method. 
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Lavender (Lavandula) is a beautiful, 
aromatic shrub that can be grown on 
its own or as a low-growing, colorful 
hedge. To maintain a good shape, it is 
best sheared twice a year. 


Tip for success 
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After flowering, remove all the 
old flowerheads with pruners. 
This stops the plant from putting 
all its energy into making seed. 
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oo 


Shear the lavender as close as possible without cutting 
cut them back in late winter or early spring using clean, into the old wood. This is very important because the old 
sharp hedge shears. wood does not regenerate, which means that if you cut 


into it, no new shoots will grow from the stems. 


aa - - Le 
Here, you can see how the lavender has been cut just This form of pruning encourages the lavender to become 
above where the new green shoots meet the old, brown very bushy, and to produce a greater volume of flowers. 
wood. Shear to this point, and work systematically along The hedge then needs to be pruned again as the flowers 
and around the hedge, keeping it as level as possible. fade in summer (see Tip for success, opposite). 
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How to prune wall shrubs 


Euonymus fortunei cultivars are vigorous — will also grow vertically, the variegated 
plants that will grow even in poor soil. forms brightening walls and fences. 
They often form rounded shrubs, but Prune plants in late spring. 


As with all variegated plants, it is important to remove any Using pruners, cut back to a suitable length any very long 
growths that are showing signs of reversion, where stems growths that are hanging away from the wall and causing 
of all-green leaves appear. Cut these back to variegated the plant to lose its neat shape. 

foliage using pruners as soon as possible. 


a 
To keep it neat and bushy, trim over the whole plant with Remove any growths that are growing toward or into 
hedging shears. Keep one eye on the overall shape to gutters or over doors and windows. When you are 
ensure that you trim it as evenly as possible. finished, the plant should resemble a closely clipped 
hedge growing against its supporting wall or fence. 














How to prune wall shrubs 195 





Garrya elliptica is a useful evergreen against the shelter of a wall for support 
shrub that produces long, pendulous and protection, and is best pruned in 
catkins in the winter. It prefers to grow the spring, as the catkins are fading. 








Any plant occasionally needs a trim to stop it from Start by pruning the longest horizontal branches to reduce 
1 growing too tall or wide. For a shrub trained against the width of the plant. Always make the cuts above a leaf 
a wall, trimming also prevents it from becoming too heavy bud or stem shoot to encourage new, fuller growth during 


and pulling or falling away from its support. the coming year. 











Once you have trimmed the horizontal branches, start If the plant is pruned carefully, it should still retain its 

pruning the tall, vertical stems. Cut them back to a height natural shape afterward. The new growths that appear 

that is appropriate for the position of the plant. as a result of pruning will produce a good show of catkins 
the following winter. 
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When evergreens such as this 
mahonia have outgrown their 
allotted space, they can be 
pruned back severely from 
midwinter to early spring, 
after flowering has finished. 


To keep plants short and bushy 
and to encourage greater flower 
production, remove flowerheads 
: ca! after flowering. 
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Prune back tall stems, removing a little at a time, rather Once you have cut back the tall growths, look to see 
than cutting back the whole growth at once. At this stage, where you can make your final pruning cuts. At the same 


cut the stems to about 2 ft (60 cm) high, keeping in mind time, remove any damaged, diseased, or crossing stems, 
the plant's balanced shape as you prune. and cut out any old growths to leave 5 or 6 strong stems. 


Cut back the remaining young healthy stems so that they Later in the year, a mass of young shoots will grow from 
are 12-16 in (30—40 cm) above the ground. If possible, these shortened stems. The plant may not flower until two 


ensure that all the cuts you make are slightly sloping to years after a severe pruning like this. Thereafter, to keep it 
encourage the rain to run off. bushy, follow the Tip for success (see facing page). 
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A well-shaped holly (//ex) can 
provide a wonderful structural 
focal point in the garden 
year-round. To maintain their 
shape, It is best to prune holly 
bushes in early spring. 
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so holly hedges are best trimmed 
in late summer using a gas or 
electric hedge cutter. 
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To ensure that this young holly remains an attractive Remove some of the lower branches to create space under 
feature in the garden, it needs to be pruned annually, the bush and a short, clear stem. This is known as “lifting 
first to form a conical shape, and then to retain it. the skirt” and produces a bolder appearance. 


If two branches are growing closely together at the top of Work all around the bush, trimming back any branches 
the plant and causing it to lose its conical shape, cut the that are too long, until you have a conical shape that is 
weaker one—or the stem that is least vertical—above a symmetrical and pleasing to the eye. 

shoot that is growing in line with the conical outline. 
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How to prune an apple tree 


When carefully managed, an 
apple tree is highly ornamental, 
providing decorative blossoms 
in the spring and a wealth of 
colorful fruit in the fall. Prune 
in the summer or winter. 
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are crowding the Cut the branches back to the collar (see pp.170-171). 
center of the tree. This will allow air to circulate, which Make clean cuts with a sharp saw to reduce the risk of 
reduces the risk of fungal infections during the summer. infection entering the wounds. Don’t prune too hard, as it 
Also remove any dead, diseased, or damaged branches. stimulates leafy growth at the expense of flowers and fruit. 


Only reduce the height of the tree yourself if you can reach When pruning back to a side branch, make an undercut 
the top easily. Cut back any long branches by a half to first, and saw halfway through the stem. Then make the 
one-third, or to a suitable side branch that, if possible, final cut from above, sloping away from the side branch, to 
faces outward, to prevent crossing branches. meet the undercut. This prevents the branch from tearing. 
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How to prune an apple tree continued 


The sloping cut you make after removing a branch (above) Shorten any long, thin, whippy growths by cutting them 
allows moisture and rainfall to drain off the cut surface, back to short branches or spurs with a pair of pruning 
reducing the risk of rotting. The remaining side branch shears. This encourages flower bud formation from 
should also point outward. these branches. 


remove any short, weak, or crowded stems growing grow from the outside of the tree into the center. This 
around the wound. These are of no use to the tree and helps to prevent branches from rubbing against each other 
divert energy from the main branches and flower stems. in the future, thereby reducing the risk of disease. 


7 Where pruning cuts have been made in previous years, Remove all branches that are crossing or are starting to 
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Continue to work around the tree, removing unwanted 
branches and taking care to make clean cuts. Step back 
from the tree to ensure that you have created a balanced, 
simple framework, with an uncongested center. 
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How to prune wisteria 


Wisterias are beautiful plants for training twice a year, once in summer to keep 
up house walls and other structures. the plant in check, and again in winter 
Prune these large, vigorous climbers to help stimulate flowering. 


‘ear 


Summer pruning 


Wisterias are vigorous plants, and during the summer To keep your wisteria tidy, reduce these shoots by 

after they have flowered, the plants produce very long two-thirds after the flowers have faded. This process may 
tendril-like shoots that can block house windows or paths, have to be repeated several times during the summer 

or swamp their supporting structures. months as the plant continues to grow. 








Winter pruning 





In late winter, when the leaves have dropped, you will 

be able to see the effects of your summer pruning. The 
pruned stems will have developed new growth, which will 
look lighter in color than older wood. 


= 








Also remove any stems that are growing into the eaves 
of the house, under shingles, or around drain pipes or 
down spouts. If left, they could cause damage to the 
house structure. 
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Spur prune (see pp.172—173) all the stems that you pruned 
in the summer back to two or three healthy buds. These 
buds will then swell to become flower buds in spring. 
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Ensure that all stems are tied to sturdy wires on the house 
or plant supports, as wisteria is not self-clinging. The plant 
will look quite bare, but the buds will develop into a wall 
of scented flowers in late spring or early summer. 
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Cutting back clematis 


Admired for their beautiful flowers, 
clematis can put on an almost year- 
round show. They are divided into three 


groups, each with different pruning 
needs, so work out which one yours 
belongs to and follow these guidelines. 





Group 1 


Group 1 clematis are vigorous plants, 
and include C. montana, C. alpina, 
and C. armandii. Flowering in late 
spring on the previous year’s growth, 
they require very little pruning. Prune 
lightly immediately after they have 
flowered to contain their size, and 
remove any dead, diseased, or 
damaged growth. 





_ ta 





Group 2 


This group of early summer-flowering 
clematis have large flowers that are 
produced from the previous year's 
growth. Many will also produce a 
second flush of flowers in late 
summer. Group 2 clematis require a 
light prune in early spring. Prune back 
stems to a pair of healthy buds. 


_ 


Clematis "Nelly Moser" (Group 2) 
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Group 3 


Group 3 clematis include the 
small-flowered viticella and texensis 
types, C. tangutica and its cultivars, 
and some large-flowered hybrids. 
They bloom from midsummer to fall 
on new season's growth and require 
hard pruning in early spring, or you 
can prune them more lightly. 


Clematis "Etoile Violette" (Group 3) 


* 





Clematis "Frances Rivis" (Group 1) Clematis "H.E.Young" (Group 2) Clematis tangutica (Group 3) 




















Pruning after planting 


Help all groups of clematis to get 
established by pruning them after 
planting in spring, or in their first year 
immediately after flowering. Reduce 
the plant's height by one-half, 
ensuring that you prune above a pair 
of healthy buds. This encourages the 
plant to produce growths from all the 
buds on the stem below the pruning 
cut, which will ultimately give you a 
much stronger plant. It also 
encourages root production, helping 
to develop strong, healthy growth. 
Take care when handling any clematis 
as the shoots can be very brittle. 
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Prune above a pair of healthy buds 


New growth soon emerges 





Pruning Group 1 


Immediately after flowering, give 
Group 1 clematis a light trim to help 
contain the size of the plant and to 
keep it looking tidy. Prune strong, 
leggy new season's growths, cutting 
above a pair of healthy buds. This 
will also help to show off the plant's 
attractive fluffy seedheads, but don't 
prune too hard or you will remove 
them. If a plant becomes too large, 
occasionally prune all stems back to 
6 in (15 cm) from the ground in early 
spring. Montanas may not recover 
from this treatment, so only carry out 
drastic pruning if you have no choice. 


Cut away excess growth in spring 





Cutting back clematis 207 


Pruning Group 2 


Prune Group 2 clematis in early spring 
when the buds are already in growth 
and new stems are visible. Work from 
the top of the plant, pruning each 
stem back to the first pair of healthy 
buds or growths. Remove any dead, 
diseased, or damaged wood. New 
growths will appear along the pruned 
stems, and these produce the flowers 
in early summer. If the plant has 
outgrown its site, hard-prune all 
stems to 6 in (15 cm) from the 
ground in early spring. It may not 
flower during the coming summer, 

or it may bloom later in the season. 
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Pruning helps to show off seedheads Buds open below the pruning cuts 
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The late-flowering Clematis x jouiniana through substantial shrubs or small 


is extremely vigorous, and is suitable for trees. As it belongs to pruning Group 3, 
clothing large supports or growing it requires hard pruning in early spring. 





This clematis im Bech grown over a large pyramid Once all the stems have been removed from the Sapna 
support made from birch twigs. Start pruning by removing you will have better access to the base of the plant. Prune 
all the loose growths that are covering the support. back all long growths to give a manageable clump of short 
stems before making your final cuts. 





Prune the growths hard back to one or two buds from the You will be left with a mound of growths about 6 in 

ground, as shown. Always make straight cuts just above a (15 cm) high. To encourage healthy growth, add a little 

pair of healthy buds to reduce the risk of dieback. fertilizer and mulch. The plant will then grow 6-10 ft 
(2-3 m) and be covered in flowers during late summer. 
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Lightly pruning late-flowering Group 3 Follow these simple steps to create a 
clematis, such as this Clematis tangutica, cascade of beautiful yellow nodding 
encourages the plant to flower earlier. flowers throughout the summer. 
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In early spring and starting at the top of the plant, lightly 
prune back the main stems to fit the shape of the support. 
As with any pruning, also remove dead, damaged, or 
diseased stems as you work. 


Then lightly prune the side stems back to the plant 
support. This will maintain the shape of the plant and 
encourage strong new growths that will flower in the 
summer. Make sure all cuts are made above two buds. 


When you have finished, the clematis should look as if it 
has had a light haircut, since you have just trimmed it back 


to the shape of the supporting structure. 


If there are strong young growths coming from the base 
of the plant, tie them into the rest of the clematis so that 
they will not blow around in the wind and get damaged— 
clematis stems are brittle and easily broken. 
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Cutting back honeysuckle and ivy 


Climbing honeysuckles (Lonicera) are shrubs and trees in the garden, or 
grown for their beautifully scented encourage them to climb up supports, 
flowers. Allow them to scramble over such as fences or trellises. 


of sweetly scented blooms in the summer. As they age, plants can long, straggly growths and reducing the overall height of 
become woody at the base, and look untidy and overgrown. Keep the plant by 12-20 in (30-50 cm). 
them in check and flowering prolifically by pruning regularly. 


Climbing honeysuckles are easy to grow, and produce masses 1 In spring, contain the size of a honeysuckle by removing 


¥ Pig 
Remove old, dead, damaged, or diseased stems. If your Unless you gave the plant a hard prune, by late summer 
plant is overgrown, cut all the stems back to about 6 in it will produce an even covering of flowers. If the plant has 
(15 cm) from the ground. New shoots will soon appear put on a lot of growth and is looking untidy, trim it again 
from the base, but you may lose the flowers that year. immediately after flowering has finished. 
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lvies are versatile evergreen climbers that spring or early summer, prune these 
will grow in sun or shade, and adhere to vigorous plants to contain their spread 
almost any support or surface. In late and keep stems from clogging gutters. 


The aim of pruning here is to reduce the plant's spread Working from the top of the fence panel, pull away long 
over the fence and to remove it from the tree trunk in lengths of ivy. When you are happy with the amount 
front. Ivy can collect a lot of dust and dirt, so wear a dust removed, cut off the stems with pruning shears. Also cut 
mask when pruning if this affects you. away any ivy growing on tree trunks or other plants. 


Z 
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Remove ivy growing up walls and into gutters. When 4 The ivy has been cut back from the top of the fence by 


removing ivy from walls, you will reveal marks left by the about 18 in (45 cm) to allow room for regrowth. It has 
roots, which help the ivy to cling to the surface. Use a stiff also been removed from the tree trunk, resulting in a less 
brush to remove the root residue. cluttered and lighter part of the garden. 
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How to prune a rose on a tripod 
sll 


Climbing roses, such as this 

R. “White Cockade,” can be 
trained over a wooden tripod 
to create a lovely focal point in 
a small space. Prune the rose 
in the fall or early spring. 
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The plant is a mass of stems, 
some of which are old and must 

# be removed, while younger 
stems need to be tied in. 
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Start by removing the rose stems from the tripod support. Cut out any dead, damaged, or diseased wood. Then 

Cut all the ties that are holding the rose to the support, remove about one in three of the oldest stems by pruning 
and then carefully unwind the stems, working down from them close to the base of the plant. Leave enough stems 
the top of the plant. unpruned to cover the tripod. 


With the unpruned older stems that you left to cover the Tie back the remaining young flexible stems using garden 
tripod, spur-prune the previous season's flowering stems twine. To give the best coverage over the tripod, tie some 
(see pp.172—173), and tie them into the tripod. These in a clockwise and others in a counterclockwise direction. 
spurs will produce flowering stems in the coming summer. 
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Ensure a mass of flowers each year by quite flexible. If you don’t have time in 
pruning rambling and climbing roses the fall, these roses can also be pruned 
during the fall while their stems are still in late winter or early spring. 


'» 


These growths will be quite thick and should be cut back summer's flowering stems back to two or three healthy 
to almost ground level using a pruning saw or loppers. buds (see pp.172-173). These will then produce flowering 
stems during the coming summer months. 


Summer maintenance 
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1 Remove one in three of the oldest flowering stems. Use sharp pruning shears to spur-prune the previous 


Use garden twine or special rose ties to tie in all the Do not attempt to prune a rambling rose in the summer. Tie in and 
stems. Bending flexible stems over and tying them onto support the long, strong new growths that have been produced, so 
horizontal supports or wires encourages the production that they are not damaged or broken. These are the stems that you 
of more flowering growths. will be cutting back when pruning and training in the fall. 














This climbing rose has been carefully 
pruned and trained along horizontal 
wires that have been attached to the 
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Cut all the ties that are holding the rose to the wires and 
pull the stems away from the wall. Remove one in three 
of the oldest flowering stems. Do not remove any of the 
strong new growths produced from the base of the plant. 








_ = AS 
Tie all the remaining growths back onto the wires, and 
try to cover as much of the wall as possible. You may find 
some of the stems cross over each other, but this won't be 
a problem as long as they don’t rub. 
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Pruning rambling and climbing roses 





wall with vine eyes. Place galvanized 
wire at about 12-in (30-cm) intervals up 
the wall before planting your rose. 


Spur-prune last season's flowering stems back to two or 
three healthy buds (see pp.172—173) to encourage them to 
produce more flowering stems in the months ahead. 
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Step back from time to time to ensure that you have tied 
the stems in a fan shape over the wall. By the time 
summer arrives, the plant will have produced more stems 
covered in leaves and flowers and the wall will be hidden. 
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Choosing a site 


Growing vegetables in ideal conditions 
is not always possible, particularly if 
you have limited space, but it pays to 


Sheltered or sunny walls 


A wall that faces the sun provides plants with protection 
from the wind and reflects the sun’s heat back onto your 
crops during the day. It will also absorb heat and release 
it at night when the air temperature falls. A sheltered 
microclimate is ideal for growing heat-loving vegetables, 
such as tomatoes, eggplants, and peppers, so if you have 
one in your garden, make the most of it. Improve the soil, 
create a raised bed, or position pots at the base of the 
wall. Remember to keep plants well watered. 


Tips for sunny walls 

e Add supports, such as wire mesh, to the wall to secure 
tall and scrambling plants as they grow. 

@ Take advantage of a sunny wall as the perfect backdrop 
for tomatoes in a growing bag. 

e Be adventurous and try growing more unusual crops, 
such as sweet corn and chili peppers. 


A greater range of vegetables can be grown by a sunny wall. 


find a sunny spot that is sheltered 
from the wind and easily accessible 
for watering and weeding. 


Small vegetable beds 


Make the most of a small space by planning your crops 
carefully and squeezing as much variety into the plot as 
possible. Many vegetables are attractive plants in their 
own right, but add extra color to the beds by including 
some flowers, too, which will not only look good but 
also help attract pollinating insects. Planting vegetables 
close together also means that there is little bare soil 
on which weeds can establish, helping to minimize 
maintenance, but crop yields may be slightly reduced. 


Tips for small vegetable beds 

e Densely planted vegetables need rich soil, so work in 
plenty of organic matter in fall. 

@ Choose vegetable varieties with interesting colors and 
forms to add drama to your beds. 

e Be wary of planting too close to tall hedges, which cast 
shade and take moisture from the soil. 


Rows of vegetables packed tightly together will suppress weeds. 

















Growing under cover 


Protecting crops from cold and wet weather in a 
greenhouse, cold frame, or under cloches gives them a 
head start in spring, extends the growing season into fall, 
and allows a range of tender vegetables to be grown that 
may not perform well outdoors. Fitting large structures 
into a small garden can be difficult, so consider whether 
you have a suitable site before buying costly equipment. 
Site greenhouses and frames in full sun, away from 
overhanging trees, but sheltered from the wind as much 
as possible. Plants under cover rely on the gardener to 
provide adequate water and temperature control, which can 
amount to a lot of work, so make sure you have the time. 


Tips for growing under cover 

@ Control greenhouse ventilation to regulate 
temperatures and remove damp air that can encourage 
disease. Automatic ventilation is a good investment. 

e Use cold frames and mobile cloches for raising 
seedlings and protecting young plants. 

@ Where there is no space outdoors, try sowing seeds 
and growing heat-loving crops on a sunny windowsill. 

e Install a water supply, such as a rain barrel, next to the 
greenhouse to make life easier. 
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Container growing 


Filling pots, troughs, and window boxes with a range of 
vegetables is one of the best ways for those with little 

or even no garden to harvest their own homegrown 
produce. Tomatoes, salads, dwarf beans, herbs, and some 
root vegetables are just a few of the crops that will thrive 
in containers and can make attractive displays on patios, 
steps, and windowsills. Containers filled with good-quality 
potting mix are also useful in gardens with very poor soil 
or where soil-borne pests and diseases make vegetable 
growing difficult. However, containers can be expensive 
to buy and fill with potting mix, and without regular 
watering and fertilizing, plants will not perform well, so 
consider the practicalities before you begin. 


Tips for container growing 

@ Keep costs down and be creative by making your own 
pots from galvanized metal bins or plastic containers. 

e@ Good drainage is vital to prevent soil from becoming 
waterlogged, so be sure pots have holes in their bases. 

@ Choose large pots, as they hold more soil, take longer 
to dry out, and suit many vegetables well. 

e Look for vegetable varieties suited to container 
growing, such as short, round carrots. 

















218 Where to start 


IWF) dlate eCoyaa] exes: 


Every gardener should 
find space for a compost 
pile or bin, as it turns 
garden and kitchen waste 
into a valuable source of 
organic matter to dig into 
soil or use as a mulch. 


The final product Compost should 
be dark brown with a crumbly texture 
and pleasant, soil-like smell. The 
decomposition of bulky organic 
materials requires oxygen, moisture, 
and the right balance of carbon- and 
nitrogen-rich waste (opposite), which 
means that careful management is 
necessary. However, a successful 
compost pile is easy to achieve. 





Different compost bin designs Your first task is to 
find a compost bin that suits the size of your garden and 
the amount of waste to be broken down. It is best to have 
two bins, to allow the contents of one to be aerated by 
turning it into a second bin, which means that a new pile 


can be started in the first. The type of bin you choose 
depends on appearance, space, and cost considerations, 
but ensure that it has a loose-fitting cover to prevent 
waterlogging. Place your bin on bare soil, add 
compostable material, and let nature do the rest. 


Wooden bins look good and can be bought | Plastic bins are relatively cheap and simple Bins constructed from wire mesh are 
or homemade. Choose a design with to install, but their design means that particularly suitable for composting fallen 
removable front slats for easy turning. turning the contents can be tricky. leaves to make leafmold. 
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What goes on the pile? Almost 
all garden and kitchen waste can be 
composted, except for diseased 
material, perennial weeds, and meat 
and cooked waste, which attracts 
vermin. Nitrogen-rich (green) waste 
aids decomposition, but this must be 
balanced with carbon-rich (brown) 
waste to open up the structure of the 
pile and allow air to circulate. Aim to 
add a 50:50 mix of green and brown 
waste to your pile during the year. 


What to add 


@ Carbon-rich woody prunings and 
hedge trimmings (which usually 
need to be shredded), plant 
stems, fall leaves, shredded 
newspaper and cardboard. 

@ Nitrogen-rich grass cuttings, 
herbaceous plant material, weeds, ; 
vegetable plants, fruit and vegetable Raa NI 
peels, tea bags, coffee grounds. Carbon-rich brown material adds bulk. 


Making a compost trench 

Kitchen waste, such as fruit and 
vegetable peels, tea bags, and 
eggshells can also be composted in 
a long trench. The trench is best made 
during the fall, when large areas of 
soil are often bare and the waste has 
time to break down before planting 
begins in spring. Vigorous plants, 
such as runner beans and squashes, 
respond particularly well to the high 
nutrient levels provided by kitchen 
leftovers. 

Dig a trench about 12 in (30 cm) 
wide to one spade’s depth and fill it 
with alternate layers of waste and 
soil. Then add a layer of soil on top. 
Allow at least two months before 
planting over the trench. As with any 
composting method, do not include 7 
meat or cooked waste because it may |F 8 


attract vermin. a th 2 : 
Scatter waste on the bottom of the trench. Fill with alternate layers of soil and waste. 
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Water-wise gardening 


Droughts and water metering can cause 
problems during hot, dry summers, but 
the solution is to know how to use 
resources efficiently and to store your 
own supplies. 


Keeping plants healthy Plants in dry soil are susceptible 
to disease and yield less, so it pays to keep soil moist. 
Watering thoroughly so the moisture penetrates deep into 
the soil is better than wetting the surface daily. Water in 
the evening or early morning to minimize evaporation. 
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Storing rainwater Water can be 
collected from the roofs of houses, 
garages, sheds, and greenhouses, 
and stored in rain barrels that have 
spigots at their bases. These supplies 
of rainwater are a valuable alternative 
to city water or well water, although 
during hot summer months, rainfall 
rarely keeps up with demand. 

Rain barrels are often easier to 
install in a convenient part of the 
garden than running a hose to the 
area. Make sure that you set your 
rain barrel on a stack of bricks, slabs, 
or a specially made base, to allow a 
watering can to fit under the spigot. 
Although many gardeners dislike the 
appearance of plastic barrels, they 
are easy to disguise with ornamental 
planting, such as grasses and bamboo 
(right), or tall rows of runner beans. 











Using gray water Water that has already been used Water the roots Pour water around the stem base, 
in the home is usually suitable for watering plants in the beneath the plant's foliage, so that it is absorbed into 
garden. Normal household soaps and detergents do not the soil around the roots where it is needed. The shade 
damage plants, but avoid bleaches and strong disinfectants. | of the foliage also helps to prevent evaporation, and 
Allow hot water to cool before applying it to the soil. neighboring weeds are not inadvertently watered, too. 
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Protect crops from pests and bring on 
their growth in cold weather by covering 
them with cloches or growing them in 
permanent cold frames. 


Plastic bottle cloches Many plants benefit 
from protection in cool spring and fall weather. 
Commercial cloches can be expensive; large, 
clear plastic bottles, cut in half and placed over 
plants, are an effective alternative. 
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Corrugated plastic cloches Whole rows of plants can 
be covered using long, low tunnel cloches, which are left 
open at the ends for thorough ventilation or closed off 
when greater protection is required. No rain will reach 
cloched plants, so remember to water them as necessary. 


Rigid plastic cloches These large cloches are ideal 

for protecting blocks of young plants or more substantial 
crops, such as zucchini or early potatoes. The warm, dry 
atmosphere is also perfect for drying onion crops after 
harvest. Anchor these light structures to the ground. 








Cold frames Usually permanent 
structures of brick with framed 
glass “lights,” cold frames are useful 
for hardening off young plants and 
extending the productive season of 
crops such as salads and zucchini. 
Constructed in a sheltered, sunny 
spot, they are a good alternative 

to a greenhouse in a small garden, 
with the angled glass allowing 
water to run off and the maximum 
amount of light to reach the plants. 
A frame with a hard base is suited 
to acclimatizing pot-grown plants 
to outdoor temperatures, while a 
bed of improved soil allows crops 
to be grown in the frame. Prop 

the lights open during the day to 
provide ventilation, and keep plants 
inside well watered. 
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Root crops 


Cultivation tips 





Potato Early varieties suit 
small gardens since they are 
harvested by midsummer, 
whereas maincrops tie up 
the soil until mid-fall. 


How to grow Easy to grow, most root 
crops simply need to be sown outdoors 
and kept free of weeds and pests to do 
well. With carefully selected varieties and 
successional sowing, you can harvest root 
crops all year. 


Site and soil Many root crops like 
well-drained, slightly acidic soil that holds 
organic matter, with some nutrients dug 
in. Potatoes, however, crop best on 
recently manured soil. Brassica root crops 
may succumb to clubroot in acidic soil 
that has not been limed. Stony soil may 
cause malformation of long-rooted crops. 


Sowing Most root crops can be grown 
from seed outdoors from early spring. 
Sow into drills ata depth of about %4 in 

(2 cm) Potatoes need a depth of 4 in 

(10 cm). Cover with soil and water in. Sow 
carrots, beets, turnips and radishes every 
few weeks for a continuous supply. 


Care and potential problems Thin 
seedlings out, leaving strong plants to 
grow on at the correct spacing. Keep the 
surrounding soil weed-free and moist, 
watering in dry spells. Protect potato 
plants from frost and cover their lower 
stems and leaves with soil as they grow. 


Roots in pots Carrots, beets, and 
radishes all grow happily in containers at 
least 10 in (25 cm) wide and deep—larger 
pots are needed for potatoes—as long as 
they are kept well watered. This is a good 
way to start the earliest crops under cover. 


Growing potatoes through black plastic 
lf earthing up potatoes sounds like too 
much effort, try planting your crop 
through holes cut in a layer of thick black 
plastic—push the edges into the soil to 
secure the plastic in place. This keeps out 
the light and helps warm the soil for a 
fast-maturing crop. 





Lan 
Not all beets are 
red, so you can choose 
unusually colored varieties 
and opt for bolt-resistant 
types for early sowings. 


Bee 


Parsnip These roots will 
stand in the soil through 
winter with a covering of 
straw, but seeds need to be 
sown the previous spring. 


Radish Sow radishes 
successionally for crops 
over a long season. Exotic 
hardy winter radishes can 
also be sown in summer. 




















Brassicas 


Cultivation tips 





Brassicas 225 






























How to grow Encompassing many of the 
hardiest winter crops, including cabbages 
and Brussels sprouts, this group also 
includes many summer favorites and 
Asian greens. 


Site and soil Moist, well-drained, fertile 
soil suits most brassicas, so it is best to 
work in plenty of organic matter well in 
advance of planting. Lime should be 
added to soil with a pH lower than 6.8 to 
prevent clubroot. Brassicas prefer full sun, 
but will tolerate partial shade, while taller 
plants, such as Brussels sprouts, need to 
be staked on windy sites. 


Sowing Most brassicas are best sown into 
an outdoor nursery bed under cover in 
spring and transplanted into their final 
positions as young plants. However, sow 
summer sowings of calabrese and kohlrabi 
directly into seedbeds in their final 
positions. 


Care and potential problems Brassicas 
like cool weather and tend to bolt during 
hot, dry spells. Water transplants daily and 
mature plants once a week in dry weather. 
Cover plants with floating row cover to 
prevent butterflies from laying eggs on 
them. Slugs, aphids, and whiteflies all enjoy 
brassicas. Take measures to avoid clubroot. 


Thwarting insect pests To keep cabbage 
maggots and cutworms from destroying 
young plants, buy protective collars, or 
make your own. Cut 6-in (15-cm) squares 
of thick paper, cut a slit, and fit. 


Coming back for seconds Broccoli and 
calabrese continue to produce secondary 
spears after the central one is cut, and 
frequent harvesting encourages even 
more. When harvesting summer cabbages, 
leave 2-in (5-cm) stumps and cut a cross 
Ya in (1 cm) deep in the top. This will 
encourage a second crop to develop. 

























Kale Hardy and tolerant 
of poor soil, kale is easy to 
grow. Colorful, textured 
varieties brighten up the 
winter garden. 


Cauliflower Best in rich, 
heavy soils with plenty of 
manure. Snap outer leaves 
over each curd to protect 
them from sun and frost. 







this classic winter vegetable 
from the base of the stem 
upward, by snapping off 
each sprout by hand. 







Kohlrabi Eat the swollen 
stems of these fast- 
growing exotics in salads 
or stir-fries. Harvest when 
no larger than a tennis ball. 


arvest 
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Legumes 






Pea and bean crops require less fertilizer nitrogen from the air and fix it in the 
than other vegetables because their soil. Leave the nutrient-rich roots to 
roots are home to bacteria that take break down in the soil after harvest. 












How to grow 


Site and soil These climbing plants do best in full sun 

in fertile, slightly alkaline soil, improved with plenty of 
organic matter. Since they are susceptible to similar pests 
and diseases, practice crop rotation (see p.270). Fava 
beans prefer clay soil, while other peas and beans do best 


in lighter soil. Provide shelter 


Sowing and planting out Al 
soil in which to germinate, so 
sow outdoors or start them o 
indoors. Successional sowings 


rom strong winds. 


| legume seeds need warm 
wait until mid-spring to 
f under cloches or in pots 
help to ensure a steady 


supply of produce. Erect appropriate supports before 





sowing or planting out to avo 


id damaging young plants. 





Care and potential problems Beans are commonly 
grown up teepees or rows of canes held together with 
string; peas scramble up chicken wire supported by canes 
or twiggy sticks. Beans may need coaxing up and tying 
into their supports, while peas hold on with tendrils. 
Keep plants well weeded, and mulch if possible. There is 
no need to water before flowering, unless plants are 
wilting. Begin watering generously when flowering starts, 
to encourage pods to set. For bushier plants, pinch out 
growing tips when plants reach the top of their supports. 
Rodents love legume seeds, so sow indoors if this 
is a problem. Protect crops from pea moths with floating 
row cover. Infestations of aphids are also common. 


Harvest and storage Peas and beans are at their tastiest 
when small and freshly picked, so harvest frequently; this 
also encourages greater yields. Eating quality deteriorates 
quickly, even when crops are refrigerated, so either use 
right away or freeze any excess as soon after harvest 

as possible. Cranberry beans can be left on the plant to 
mature, then dried and stored in a cool, dark place. 








Sowing depths and spacing 











CROP SOWING DEPTH SPACING 
Plants Rows 
Fava beans 3 in (8 cm) 10 in (25 cm) 12 in (30 cm) 
French beans, dwarf 2 in (5 cm) 4 in (10 cm) 18 in (45 cm) 
climbing 2 in (5 cm) 6 in (15 cm) 18 in (45 cm) 
Runner beans 2 in (5 cm) 6 in (15 cm) 18 in (45 cm) 
Sugar snap peas ready for harvesting. Peas 1% in (4m) 4 in (10 cm) 18-24 in (45-60 cm) 

















Cultivation tips 


Discouraging black aphids on fava beans Black aphids 
are fond of the young, sappy growth at the tips of fava 
bean plants. Deter them by pinching out the tips when 
plants have plenty of flowers and the first pods have set. 
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Supporting runner beans Climbing French and runner 
beans need the support of sturdy canes, ideally at least 
7 ft (2.2 m) tall, to hold up their lush growth. Teepees 

of six or eight canes tied at the top are easy to construct. 








Crops to choose 


Colorful peas With violet 
flowers and pods, the snow 
pea ‘Ezethas Krombek 
Blauwschok’ adds color to 
the productive garden. 


Fava beans Rarely 
available fresh in stores, 
these delicious beans are 
easy to grow and can be 
sown in fall for a welcome 
late spring crop. 





French beans Dwarf 
varieties of this heavy- 
cropping legume suit the 
small garden very well. 
They thrive in pots to yield 
plenty of gourmet beans. 





Cranberry beans Grown 
in the same way as a 
climbing French bean, this 
Italian variety has pink- 
flecked pods. Eat the beans 
fresh or use them dried. 
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Cultivation tips 

































How to grow Alliums include onions, 
leeks, and garlic. All are strongly flavored 
and simple to grow in free-draining soil. 


Site and soil A sunny, open site with 
fertile, well-drained soil is ideal for 
members of the onion family because they 
are prone to fungal diseases in damp 
conditions. Treat soil with a pH of less 
than 6.5 with lime, and don’t grow alliums 
in the same place every year. Manure the 
ground a few months in advance to stop 
too much soft growth. 


Sowing and planting out All alliums, 
except garlic, can be grown from seed. 
Sow in modules in early spring under glass 
for early crops, or outdoors for later crops. 
Harden off seedlings and plant out at the 
desired spacing, or thin direct-sown rows. 
The final spacing dictates the harvest size 
of the bulbs. Transplant leek seedlings 
when they are pencil-size. Drop them into 


holes 6 in (15 cm) deep and the width 

of a spade shaft. Water well, but do not 
backfill with soil. Succession-sow green 
onions. Onions and shallots can also be 
planted as sets (and garlic as cloves). Place 
sets 4 in (10 cm) apart in shallow drills. 


Care and potential problems Water 
onions and shallots in very dry weather. 
Leeks respond well to regular watering 
and a mulch. All alliums are susceptible to 
fungal diseases, including onion white rot, 
downy mildew, and fusarium. Maintain 
good air flow around the plants and 
remove any infected material. 


Harvest and storage Harvest leeks and 
green onions when green, but allow the 
leaves of onions, shallots, and garlic to 
yellow and die down before lifting them. 
Store onions, shallots, and garlic on a wire 
rack until the leaves rustle; then hang 
them in a cool, dry place. 











| Shallots A single shallot 
set will divide to produce a 
crop of several small, sweet 
bulbs, which are expensive 
in stores. 





Onions Small or heat- 
treated onion sets are less 
likely to bolt and are a good 
choice for novices wanting 
a trouble-free crop. 


Garlic Do not plant 
supermarket cloves; you 
will achieve better yields 
using virus-free stock of 
cooler-climate varieties. 


SLi 
CL 9/ 





Green onions A quick, 
easy onion, ideal for the 
gaps between slower- 
growing crops. Try one of 
the unusual red varieties. 
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How to grow Vigorous and high-yielding, 
these plants, which include pumpkins, 
zucchini, and cucumbers, are great fun 

to grow. Trailing varieties look good 
scrambling up a fence or over an arch. 
Some cucurbits may need hand 
pollination: female flowers have mini-fruit 
behind them, while male flowers grow on 
a thin stem. Remove male cucumber 
flowers in the greenhouse to prevent 
pollination and deformed, bitter fruits. 


Site and soil Plants in the pumpkin family 
come from hot climates and thrive on 
well-drained soil enriched with organic 
matter. Once established, their growth 
can be rapid and extensive, so leave them 
enough space. Cucumbers do well in pots 
or growing bags. 


Sowing and planting out These tender 
plants cannot tolerate frost and will not 
grow in the cold. Sow seeds indoors, in 





biodegradable pots to prevent root 
disturbance, and plant seedlings out when 
the weather improves. Harden seedlings 
off before planting out after the last frost. 


Care and potential problems Cucurbits 
require lots of watering. Cucumbers and 
squashes often benefit from sturdy 
supports: cane teepees, fan trellises, and 
wires in the greenhouse are all effective. 
Cucurbits are mostly pollinated by insects. 
Powdery mildew may occur and cucumber 
mosaic virus can cause deformed fruits. 
Red spider mite and whiteflies can also be 
a problem. 





Harvest and storage Leave pumpkins, 
and squashes on the plant until they have a 
hard skin and cracked stem, and for longer, 
if possible, if they are to be stored. Cut 
with along stem and cure in a warm room 
for several days, before storing somewhere 
cool and dry. 





Crops to choose 
wry 
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Cucumber The smooth- 
skinned greenhouse types 
of cucumbers are more 
difficult to grow than 
outdoor ridge varieties. 


Zucchini Easy to grow and 
productive, zucchini usually 
has a bush, rather than 
trailing, habit, and suits 
small gardens. 


Summer squash Strangely 
shaped, soft-skinned 
squashes taste the same as 
zucchini and can be cooked 
in the same way. 








Pumpkin A late summer 
bounty in the garden. 
Select varieties grown for 
flavor rather than size if 
they are for the kitchen. 
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These sun-loving crops are a popular every size of garden and all kinds of 
choice for patio containers and warm climate, and the right selection will yield 
windowsills. There are varieties to suit delicious late summer crops. 

How to grow ud 


Site and soil Provide a warm, sunny site, with light, 


‘ 


’ oo” 


fertile, well-drained soil for these tender crops. All, except » é 


sweet corn, will flourish in containers, in a greenhouse or 
by a sunny wall. Warm the soil by covering with cloches 
or clear plastic before planting. 


Sowing and planting out Sow crops under cover, at 
60°F (16°C) or warmer, in early spring. Where small 
numbers are required, sow seeds into individual pots of 
multipurpose potting mix, and cover with sifted potting 
mix. Keep growing seedlings in a well-lit place. Harden 
plants off in a cold frame or outside under floating row 
cover for a week before erecting supports and planting 
out in the final positions. Pots should be at least 10 in 
(25 cm) wide and deep. Sweet corn can be direct-sown 
outdoors in mild areas from mid-spring. 





Care and potential problems Water well during 
flowering and when fruits are developing. Cordon 
tomatoes need tying into supports, and sideshoots that 
appear where leaves join the main stem should be 
pinched out. Pinch out the growing tips of eggplants and 
peppers to encourage compact growth. When fruits begin 
to set, apply a liquid fertilizer weekly. Aphids, red spider 
mites, and whiteflies are common on crops grown under 
cover, as is botrytis (gray mold). Tomatoes are susceptible 
to blight, potato cyst eelworm, and viruses. Sweet corn is 
a favorite with animal pests; mice eat seed in the soil, 
while birds, squirrels, and raccoons can ruin crops. 


Harvest and storage Pick eggplants while the skin is 
glossy. Uproot outdoor tomatoes and peppers before 
the first frost and hang in a greenhouse to ripen the last 
fruits. Check sweet corn for maturity when the silks turn 
brown by piercing a kernel; white juice shows ripeness. 





Sowing depths and spacing 

















CROP SOWING DEPTH SPACING 
Plants Rows 
Eggplants Yain(icm) 18in(45cm) 24 in (60cm) 
Peppers (sweet and hot) Yain(1cm) 18in(45cm) 24 in (60cm) 
Tomatoes, bush %in(2cm)  24in (60cm) 24 in (60 cm) 
cordon %in(2cm) 18in(45cm) 24 in (60 cm) 
Sweet corn 1Yin(4cm) 18in(45cm) 18 in (45 cm) 
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Cultivation tips 
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Watering tomatoes The best way to water tomatoes Assisting sweet corn fertilization Arrange plants in 

is to insert a pot, or a plastic bottle cut in half, with holes dense blocks where the pollen will be concentrated, to 

in the base, into the soil next to each tomato plant and maximize the yield. These plants rely on the wind to 
water into it. This delivers moisture directly to the deeper disperse their pollen, and planting in this way encourages 
roots and reduces evaporation rates. the best possible crop. 

Crops to choose 
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Sweet corn These plants | Sweet pepper Easy to Eggplant When pinched Chili pepper Easy to grow, 
look stately in flower beds, | grow, the long, thin-walled | out to keep them bushy, these fiery fruits only ripen 
and the freshly picked cobs, | varieties of grilling pepper eggplants make attractive reliably under cover. Try 
cooked seconds after look pretty on the plant plants for patio pots in them on a windowsill and 
harvest, taste terrific. and have good flavor. warm areas. freeze any excess. 
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Perennial and stem vegetables 


Often disappointing when store-bought, 
these vegetables are a gourmet treat 
when freshly picked. They are easy to 


grow, and perennial types also suit the 
ornamental garden. The stem vegetables 
celery and celeriac are not perennials. 


How to grow 


Site and soil Choose a sunny, open site, with deep, 
free-draining soil, and fork in plenty of organic matter 
before planting. Celery thrives only in very rich, moist soil, 
so if your soil is poor, you may do better with celeriac. 


Sowing and planting out Asparagus and globe 
artichokes are difficult to grow from seed, so many 
gardeners start in spring with asparagus crowns and 
young globe artichoke plants. To plant asparagus, dig 

a trench 8 in (20 cm) deep and at the bottom make a 
central ridge with soil; spread the crown’s roots over the 
ridge and cover with soil so that just the tips are showing. 
Plant globe artichokes in rows, keeping the leaf rosette 
above the soil. Simply bury Jerusalem artichoke tubers 
in the soil. Sow celery and celeriac seed indoors from 
mid-spring and harden off when they have five to six 
leaves, before planting out. Water plants in well. Self- 
blanching celery is an easy choice for beginners. 


Care and potential problems Jerusalem artichokes may 
need support. Water and mulch globe artichokes in dry 
weather. Mulch the asparagus bed with organic matter, 
and apply fertilizer in early spring and after harvesting. 
Cut down when growth yellows in fall. Water celery and 
celeriac weekly, and mulch with straw or compost. Globe 
artichokes may be attacked by black bean aphids, and 
Jerusalem types can be invasive, so keep them in check. 
Fungal rots may affect all crops in wet weather. 


Harvest and storage Harvest celery plants whole before 
the first frost. Celeriac is hardy and best left in the ground 
until required. Cut asparagus spears about 2 in (5 cm) 
below the soil surface when they are about 6 in (15 cm) 
tall. Cut the heads of globe artichokes while still tight. 
Unearth Jerusalem artichokes as and when required. 





Sowing depths and spacing 





CROP SOWING DEPTH SPACING 





Rows 
10 in (25 cm) 
12 in (30 cm) 
12 in (30 cm) 
36 in (90 cm) 
12 in (30 cm) 


Plants 
10 in (25 cm) 
12 in (30 cm) 
10 in (25 cm) 

( 
( 


On surface 
On surface 
1 in (2.5 cm) 
Globe artichoke n/a 

Jerusalem artichoke 4 in (10 cm) 


Celery 
Celeriac 
Asparagus 
30 in (75 cm) 
12 in (30 cm) 
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Cultivation tips 
































Earthing up celery Trench celery is a traditional garden 
crop (see left). The stems are blanched by covering the 
stems with soil, known as “earthing up,” to exclude light. 
Tie the stems together with string when the plant is 12 in 
(30 cm) tall, and pile soil around them to half their height. 
Repeat every three weeks until just the tops are showing 
in late fall. 


Mulching globe artichokes Globe artichokes, 
particularly young plants and those growing in cold areas, 
can be damaged by frost, so protect them during the 
winter by earthing up around them and covering the plant 
with a 6-in- (15-cm-) thick mulch of straw, or a double 
layer of floating row cover. 


/ Harvesting young asparagus plants Patience is a virtue 
when establishing an asparagus bed. Resist harvesting the 
spears for the first two years after planting, to allow the 
plants to gather strength for future years. Harvest for six 
weeks in late spring in the third year and for eight weeks 
in the years that follow. 

















‘ 


Jerusalem artichoke 


| Celeriac This knobby 















Celery Self-blanching Globe artichoke A tall, 








varieties are best grown vegetable tastes much easy-to-grow decorative The tubers are usually 
close together in tight better than it looks and is plant with silvery foliage. cooked but can be eaten 
blocks or cold frames to delicious roasted, mashed, The mature flower buds raw. Plants are tall and 





produce tender, pale stems. | or in soups. are a real delicacy. make a good windbreak. 
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Everyone has room for a little pot of easy to grow that you'll wonder how 
herbs or a window box of cut-and- you managed before without all those 
come-again salad leaves. They are so fresh flavors on your doorstep. 





How to grow 


Site and soil Salad crops, chard, and many herbs tolerate 
most soils, except waterlogged, and don’t demand a lot of 
soil preparation. However, spinach and Asian greens need 
rich, fertile, nonacidic soil. All do well in containers and full 
sun, but lettuces need shade in high summer. 


Sowing and planting out Leafy salads germinate quickly 
in warm conditions, but avoid extremes of heat or cold. 
Sow salads in modules under cover from early spring; sow 
spinach, Swiss chard, and bok choy outdoors in light 
shade. Successional sowings of small numbers of seeds 
help to guarantee a continuous supply of leaves. Plant out 
module-grown seedlings when their roots have filled the 
container, and water well. Thin directly sown seedlings to 
the appropriate spacing. 

Tender herbs, such as basil, are often grown from seed; 
hardy herbs are usually bought as young plants. Sow seeds 
under cover in early spring; plant out after the last frost. 





Care and potential problems Keep rows of salads and 
leafy crops weed-free and don’t let them dry out, to 
discourage bolting. Protect early or late crops from frost 
with cloches or floating row cover. Trim herbs regularly to 
keep them productive; water containers frequently. 

Slugs and snails, as well as clubroot and caterpillars on 
brassicas, are the biggest problems. Lettuces are prone to 
fungal rots in wet weather; mildew can spoil spinach crops. 


Harvest and storage Leafy salads are best eaten fresh. Cut 
hearting lettuces and bok choy at their base; pick leaves as 
needed from loose-leaf lettuces, cut-and-come-again crops, 
spinach, and chard. Use herbs fresh, or dry or freeze them. 


Sowing depths and spacing 











CROP SOWING DEPTH SPACING 
Plants Rows 
Lettuce Y2in(1.cm) 6-12 in (15-30 cm) 6-12 in (15-30 cm) 
Mizuna/mibuna Yain(1cm) 4-6 in (10-15 cm) 6 in (15 cm) 
Arugula Ya in (1 cm) 6 in (15 cm) 6 in (15 cm) 
Spinach 1in(2.5cm) 3-6 in (8-15 cm) 12 in (30 cm) 
Chard 1 in (2.5 cm) 8 in (20 cm) 18 in (45 cm) 
Basil % in (0.5 cm) 8 in (20 cm) 8 in (20 cm) 
Parsley % in (0.5 cm) 8 in (20 cm) 12 in (30 cm) 
Cilantro Yin (0.5cm) 8 in (20 cm) 12 in (30 cm) Colorful red-leaved lettuce ‘Great Dixter’. 
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Cultivation tips 



























. Preventing lettuce and spinach from bolting In hot 
weather and when the soil is dry, lettuces, spinach, and 
many other leafy crops bolt, which is when plants go 

to seed and leaves become bitter (see /eft). Prevent or 
delay this by keeping the soil moist with regular watering 
and by planting summer crops in light shade rather than 
full sun. 


Halting the spread of mint With its underground 
runners, mint can become an invasive nuisance in the 
garden, so it is best to grow it in a container or at least 
in a pot sunk into the soil. The latter will help to prevent 
it from taking over, but may not confine it forever. 


Propagating perennial herbs Renew the vigor of 

old woody perennial herbs by digging them up in late 
summer and dividing them. Using pruners, cut the plants 
into small sections with plenty of healthy roots and leaves, 
which you can then replant. This works particularly well 
for thyme, chives, and oregano, but division is not suitable 
for shrubby herbs, such as sage and rosemary. 














Spinach A very nutritious Swiss chard This striking Apple mint Furry, with a Purple sage This bushy, 
crop and easy to grow. crop is grown for its mild, sweet flavor, this is purple-tinged plant is so 
Harvest baby leaves to use colored stems, which look the best mint for flavoring attractive that it is often 
in salads, or mature leaves good on the plate, and can | vegetables and to stroke planted in flowerbeds. It 
for steaming. be steamed or eaten fresh. | as you walk past. tastes good, too. 
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Sowing beet seeds outside 


When sowing outdoors, the soil must 
be warm enough in spring for seeds to 
germinate (wait for the first weed seeds 
to sprout if you are unsure). Choose a dry 
day when the soil is moist to rake it to a 
fine, crumbly texture (tilth) for sowing. 








For easy sowing, buy seeds that 
are attached at intervals to a 


. ns 5 te biodegradable tape, which can 
empl be laid in the drill. 
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For a straight row, pull a string line tight across the seed Pour seeds into the palm of your hand and sow them one 
bed and make a V-shaped drill by dragging the corner of at a time at 2-in (5-cm) intervals along the row. (Spacings 
a hoe along the string. Make the drill about 1 in (2.5 cm) vary for different seeds according to their size; tiny seeds 

deep for beet seeds (the depth varies for different crops). should be sown as thinly and evenly as possible.) 


P\ % 
> | LS 


As soon as sowing is complete, use the back of a rake Keep rows free of weeds. Remove excess seedlings by 
to push the soil gently over the drill. Mark the row clearly pulling them out with their roots, or pinching them off 
with a plant label so you know what you have sown at soil level when they are large enough to handle. This 
where, and don't disturb the germinating seeds. ensures that the remaining plants have enough space. 
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Water well and plant out or pot on immediately to avoid holding the root ball rather than the delicate leaves, plant 
slowing their growth. Beware of buying zucchini and other them into prepared soil so that the top of the root ball is 
just below soil level. 


Buy compact, green plants with a healthy root system. ? Carefully remove each seedling from its packaging and, 


Gently firm the soil around each plant so that it is stable, Label, and add supports for plants that need them as 
and water well to help it get established. Add a mulch of they grow. Cloches are often useful to protect young 
organic material around each plant (but not touching the plants from cold and windy weather. Continue to water 
stem) to retain soil moisture and suppress weeds. the plants regularly until they are established. 





Growing first early potatoes 


In late winter, place your seed potatoes in egg cartons or 
trays with the maximum number of buds (eyes) pointing 
upward. Stand the boxes in a cool, light place indoors for 
about six weeks to produce sturdy, dark sprouts. 


Fill each hole with soil, rake over the row, and mark its 
position. A general-purpose fertilizer can also be applied 
at the specified rate on either side of the row at this stage, 
or it may be worked into the soil before planting. 


Growing first early potatoes 


When shoots reach about 1 in (2.5 cm) long, in early 
spring, mark a row in prepared soil. At 12-in (30-cm) 
intervals, dig holes about 4 in (10 cm) deep and plant 
a single tuber in each, with its shoots pointing upward. 


Tubers exposed to light will turn green, making them 
toxic and inedible. To avoid this, earth up the plants as 
they emerge by mounding soil around their stems to a 
height of around 6 in (15 cm). 
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Runner beans grow best in rich, fertile 
soil, SO prepare your site by digging in 
plenty of organic matter at least two 
weeks before planting. Plant scented 
flowers, such as sweet peas, nearby to 
attract pollinating insects to the garden. 
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Support is vital for these climbing plants. Build a teepee From late spring, when the soil is at least 54°F (12°C), 
from eight canes, ideally at least 7 ft (2.2 m) long, pushed plant two seeds at a depth of 2 in (5 cm) by each cane 
firmly into the soil about 12 in (30 cm) apart, in a circle. and water thoroughly. In cold areas or where the soil is 


Tie the canes securely at the top and again halfway down. heavy, sow the seeds in deep pots indoors in mid-spring. 


After germination, remove the weaker seedling. Twist It is important to pick runner beans regularly (at least 
the remaining plant around its cane and tie it in with twice a week), when they are young and tender, because 
twine. A companion sweet pea plant will attract insects overly mature pods are less appetizing and suppress the 
to the runner bean flowers, promoting a good crop. formation of new flowers. 
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Growing bags dry out rapidly, but the 
volume of potting mix can be increased, 
and the need to water reduced, by 
planting into open-ended pots inserted 
into holes in the bag, as shown here. 


Tip for success 


Other summer crops, such as 
lettuce, suit growing bags, 
taking only 8-12 weeks from 
seed to the cropping stage. 
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Using a knife, carefully cut three openings in the top of When the plants are hardened off and the first flowers are 
the growing bag and cut drainage holes in the base. If about to open, plant into the bag or the pots so that the 
using bottomless pots (buy ready-made, or make your top of the root ball is just below the soil surface. Firm the 


own), insert them into the openings and fill with soil. soil around the roots and water well. 


"a Ul 


Add canes or strong wires for support. Take care to pinch Tie in the main stems with twine as they grow. Stop the 

out all fast-growing sideshoots between the leaves and plant from growing taller by removing the growing tip, two 
stem—they divert valuable energy away from fruit leaves beyond the fifth or sixth cluster (truss) of fruit. This 
production. Apply a liquid tomato fertilizer weekly. diverts the plant's energy into the last fruits of the season. 
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A large pot filled with the glossy green 
leaves and neon-colored stems of chard 
‘Bright Lights’ will add color to any 
patio. Harvest the baby leaves for salads 
when young, or allow them to mature 
for steaming and stir-frying. 


Test different layouts in your 
container while the plants are 
still in their own pots to help 
create the best color display. 
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Position the empty pot in a sunny, sheltered spot. Ensure Water the young chard plants and carefully remove them 
that the container has drainage holes, cover the base with from their pots, holding them by the roots rather than the 
a layer of crocks, and add multipurpose potting mix to leaves. Gently tease out the roots to help them establish 
within about 1 in (2.5 cm) of the container’s lip. quickly, and space them about 4 in (10 cm) apart. 


correct spacing, checking that the top of the root ball is and in good condition, especially during hot summer 
just below soil level. Gently firm soil around each plant weather. You can also apply a nitrogen-rich fertilizer to 
and water the container thoroughly. help maintain vigorous healthy growth. 


3 Place the plants into holes made in the potting mix at the Water the chard regularly to keep the large leaves firm 
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Planting a slow-growing and a fast- 
maturing crop together in a grid pattern 
is an efficient way to make the most of 
limited space. Lettuces can be grown 
among sweet corn plants and picked 
before the cobs mature. 





=" 
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Measure and mark out a grid of 18-in (45-cm) squares. Transplant one young corn plant in the corner of each 
Use bamboo canes to mark the lines in the soil. This square. Firm the soil around the base of each plant. 
block arrangement is also ideal for maximizing the wind (Corn plants are tender, so they may have to be raised 


pollination of sweet corn. from seed under cover, see p.217.) 


Mix the lettuce seed with fine sand and scatter thinly in Thin the lettuce seedlings to 3—-4 plants per square. 
between the corn plants. Rake over carefully. The lettuces Sweet corn takes at least 16 weeks to produce mature 
will mature in 8-12 weeks and fill the gaps in between cobs, but the lettuce can be harvested long before the 
the corn plants. corn casts too much shade on them. 
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This formal herb feature takes only a day 
to build and a season to mature. Here, 
bricks have been used to edge the beds 
and divide them into quarters. A potted 
bay tree forms the centerpiece. 
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Mark out a cross with pegs and string. Dig trenches Finish the last quarter and bed the bricks down securely, 
following the string lines, just wider and not quite as deep packing the soil firmly against them (no need to mortar 
as the bricks to allow space for the bricks to settle. Use a them in). If you wish to have a plant in the center of the 


hammer handle to firm in the bricks. feature, make sure you leave space for it. 


Arrange the plants in their pots before they go in the Finish off the design with a central plant—a bay tree, 
ground, so you can adjust the spacing if required. Water which can be clipped into shape, has been used here. 
each plant thoroughly before removing it from its pot. Water all the plants regularly until they are fully 
Make planting holes and insert the plants. Water well. established, especially in hot, dry weather. 
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Vertical vegetable garden 





Vertical space is often underused, but 

it has great potential in small gardens, 
increasing the space for growing a range 
of crops. Attaching pots of herbs and 
bush varieties of vegetables to a sturdy 
wire mesh can turn a bare sunny wall 
into a riot of color, and they are simple 
to care for and convenient to harvest. 
Vigorous climbing beans, squashes, 

and nasturtiums can be planted in large 
containers at the base of the wall and 
are easy to train up the mesh for a 
fabulous, lush display. 













Garden basics 


Size 6x7 ft (1.8 x 2.2 m) 
Suits Any sunny location with a wall or 



































Eggplant ‘Mohican’ Basil ‘Sweet Genovese’, ‘Red Rubin’ 
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fence as a backdrop 
Soil Light, multipurpose potting mix 
Site Wall in full sun 








Shopping list 

2 x eggplant ‘Mohican’ 

3 x basil ‘Sweet Genovese’ 

3 x basil ‘Red Rubin’ 

3 x tomato ‘Tumbling Tom Red’ 
1 x cucumber ‘Masterpiece’ 

1 x zucchini ‘Tromboncino’ 

3 x runner bean ‘Wisley Magic’ 





Planting and aftercare 


Attach wood battens to the wall and 
secure a sturdy wire mesh to them. 

Drill holes in the sides of plastic pots and 
window boxes and thread galvanized 
wire through them before planting. After 
the risk of frost has passed, fill the pots 
with a lightweight potting mix, plant 
with hardened-off plants, secure pots to 
the mesh, and arrange larger ones at the 
base of the wall. Leave space for plants 
to develop, and train climbing crops up 
the mesh. Water the plants frequently 
because they will dry out rapidly in their 
exposed position. Tie in climbing plants 
as they grow, and harvest frequently to 
encourage further crops. 





Tomato ‘Tumbling Tom Red’ Cucumber ‘Masterpiece’ 









Zucchini ‘Tromboncino’ Runner bean ‘Wisley Magic’ 
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Vegetable gardening does not get 

much more convenient than picking juicy 
cherry tomatoes and fragrant herbs from 
just outside your back door. Hanging 
baskets are often associated with 
bedding plants, but why not try planting 
a combination of cascading cherry 
tomatoes, vibrant nasturtiums, and 
delicious herbs instead? Kept fertilized 
and watered, they will look great over 

a long season and provide tasty fresh 
produce for the kitchen as well. 





Container basics 


Size Basket at least 10 in (25 cm) in 
diameter 

Suits Area close to the kitchen 
Soil Multipurpose potting mix 











Site Wall in full sun and sheltered from 





strong winds 





Shopping list 

e 1 x chocolate peppermint 
‘Chocolate’ 

e 1x parsley ‘Forest Green’ 

e@ 1 x lemon thyme ‘Golden Lemon’ 

e@ 1 x tomato ‘Tumbler’ 

e 1 x chives 

e 1 xX nasturtium ‘African Queen’ 





Planting and aftercare 


Ensure that drainage holes have been 
made in the base of the basket. Place 
a layer of lightweight potting mix in 
the bottom of the basket, then position 
the plants, still in their pots, to see 
where they will look best. Remember 
that trailing plants should be near the 
edge. Once you have settled on a 
design, water the plants well, remove 
them from their pots, and place in the 
basket. Fill the gaps with potting mix, 
firming around the plants, and water 
the basket thoroughly. Hang it on a 
sturdy hook and water regularly. Once 
tomatoes begin to set, apply a liquid 
tomato fertilizer weekly. 


Chives Nasturtium ‘African Queen’ 
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Even without a garden, it is possible to 
grow a good supply of tasty baby salad 
leaves. Cut-and-come-again salads are 
one of the quickest and easiest crops 
to grow from seed and, when grown 

in a window box, could not be more 
convenient to care for and harvest. Try 
growing your own mix of lettuce, Asian 
greens, and arugula to create a peppery 
salad, which tastes wonderfully fresh 
when it has gone from plant to plate in 
a matter of seconds. 





Window box basics 


Size 20 x 6 in (50 x 15 cm) 
Suits Window sill where a window box 








can be secured 
Soil Good multipurpose potting mix 





Site Window sill with access for watering, 





in full sun or partial shade 





Shopping list 
@ 1 x packet mibuna seeds i Mizuna 
© 1 x packet mizuna seeds Additional plant idea 
@ 1 x packet lettuce ‘Oakleaf’ or ‘Salad 
Bowl Mixed’ seeds 
@ 1 x packet arugula seeds 





Planting and aftercare 


Choose a window sill in sun or partial 
shade, which can be reached easily for 
watering and harvesting. Make sure the 
window box is secured and has drainage 
holes in the base. Add a layer of crocks 
to the box and fill it to within 34 in (2 cm) 
of the top with multipurpose potting 
mix. Blend the different seeds together 
in a bowl and sow thinly from the palm 
of your hand from mid-spring until late 
summer. Cover with a thin layer of 
potting mix and water well. Germination 
is rapid and the first leaves can be cut 
with scissors after 3-5 weeks, leaving 
a 2-in (5-cm) stump to regrow. Two or 
three further harvests can be cut at 
3-5-week intervals. Water the window 
box regularly for a healthy crop. 

Lestice ‘Oakleaf’ Arugula ‘Rocket Wild’ 
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Decorative climbing display 





Few flower and vegetable combinations 
could be more eye-catching than this 
mix of exotic purple blooms and bulging 
orange squashes. The vigorous growth 
of squash is perfect for training up a 
fence and provides an interesting contrast 
to the delicate foliage of the climbing 
passion flower and cup-and-saucer plants. 
All of these plants flourish in summer 
heat, and will perform best in warmer 
areas with a long growing season. 





Border basics 


Size 6x6 ft (2x 2m) 
Suits Vegetable or ornamental garden 








with a fence or trellis as a backdrop 





Soil Fertile, moist, but well-drained 





Site Border in front of fence or trellis in 





full sun 





Shopping list ' Q* 

@ 1 x squash ‘Uchiki Kuri’ or ‘Jack Be a 
Little’ 

e@ 1 x passion flower (Passiflora caerulea) | Alternative squash 

e 1 x cup-and-saucer plant (Cobaea 
scandens) 


Passion flower (Passiflora) 





Planting and aftercare 


Sow squash and cup-and-saucer plant 
seeds under cover in mid-spring, in 
either a warm room or a heated 
propagator. Passion flowers are readily 
available as plants and will persist as 
perennial climbers in warm regions. 
Attach wires or trellis to a bare fence, 
so the climbing plants can be tied in or 
use their own tendrils for support. 


After the last frost date, plant the young 
plants about 12 in (30 cm) away from 
the base of the fence, about 18 in 

(45 cm) apart, and water them well. 

Tie the stems to the supports when they 
are long enough, after which the passion 
flower and cup-and-saucer plant should 
find their own way, while the squash may a \ , a 
need further tying in. Water the squash | | Sheen) 
regularly once fruits have formed. 











Cup-and-saucer plant (Cobaea) Squash ‘Jack Be Little’ 
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Exotic vegetable raised bed 


If you have a sheltered, sunny wall that 
absorbs the sun’s heat during the day and 
warms the surrounding air at night, take 
advantage of this microclimate to grow 
exotic crops. This raised bed has been 
filled with heat-loving tomatoes, peppers, 
eggplants, and feathery-leaved garbanzo 
(chickpea) plants, as well as cucumbers 
and sweet potatoes that scramble up 
the wall. Some of these vegetables only 
crop well in hot summers, but they make 
attractive curiosities that are fun to try. 





Border basics 


Size 6x3 ft(2x 1m) 
Suits Any style of garden 








Soil Fertile, moist, but free-draining 





Site Border in front of a wall in full sun, in 





warm regions 





Shopping list 

1 x eggplant ‘Moneymaker’ 

1 x cucumber ‘Carmen’ 

1 x sweet pepper ‘Gypsy’ 

1 x tomato ‘Summer Sweet’ 

1 x garbanzo ‘Principe’ 

1 x sweet potato ‘Beauregard’ 





Planting and aftercare 


Sow seeds of tomatoes, cucumbers, 
sweet peppers, and eggplants under 
cover in spring. Once the risk of frost has 
passed, harden the young plants off and 
plant them out in the raised bed. It is a 
good idea to soak the garbanzos in 
regularly changed water for a few days 
until they sprout before planting them 

in their final positions. Plant the sweet 
potato “slips” with about 2 in (5 cm) 

of stem above the soil and, as with the 
other young plants, water well. Attach 
wire mesh to the wall and train the 
cucumber and sweet potato stems 
through it. Once the first fruits have set, 
fertilize weekly with a tomato fertilizer 
that is high in potash. Crops should be 
ready to harvest in late summer. 


Garbanzo ‘Principe’ Sweet potato ‘Beauregard’ 
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Even a modest corner of the garden can 
be enough to grow an interesting range 
of vegetables that will crop well over a 
long season. Here, cordon tomatoes and 
runner beans have been trained up the 
wall and fence to make the best use of 
the vertical space. Edging the path is a 
densely sown crop of cut-and-come- 
again lettuce. Red cabbage and sweet 
corn will extend the harvest into late 
summer and early fall, the zucchini in 
the pot until mid-fall. 





Border basics 


Size 12x 6 ft (4x 2m) 


- Tomato ‘Gardener's Delight’ 
Suits Courtyard garden 








Soil Fertile, moist, but free-draining 





Site Corner of garden, sheltered by a wall 





or fence, in full sun 





Shopping list 
@ 3 x tomato ‘Gardener's Delight’ 
3 x runner bean ‘Liberty’ 
1 x zucchini ‘Burpee’s Golden’ 
9 x sweet corn ‘Swift’ 
1 x packet lettuce seed ‘Salad Bowl 
Mixed’ 
3 x cabbage ‘Marner Early Red’ 





Planting and aftercare 


Prepare the area by digging in plenty of 
organic matter, ideally in fall. Buy plug 
plants or, where there is space under 
cover, sow tomato, runner bean, red 
cabbage, and sweet corn seeds in pots, 
harden them off, and plant out after the 
risk of frost has passed. Plant tomatoes 
in a growing bag because they thrive on 
the rich soil, adding canes for support 
and pinching out sideshoots as they 
grow. Give the runner beans wires to 
climb up. Plant sweet corn in a block 
to aid pollination, and direct-sow a 
few lettuce seeds regularly to ensure 
a continuous crop. Water young plants 
in, and continue watering and fertilizing 
regularly those in growing bags. 

Lettuce ‘Salad Bowl Mixed’ 


Runner bean ‘Liberty’ 
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Cabbage ‘Marner Early Red’ 
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Pretty potager 


Formal patterns and exquisite color 
combinations characterize the French- 
style potager, where vegetables look 
as attractive as ornamental plants. 


Planting a potager is not difficult, but it 
does require careful planning to select 
and arrange colored varieties that 
mature to provide interest throughout 
the year. Here, sweet corn and runner 
beans add valuable height to a scheme 
dominated by gray and purple foliage. 





Border basics 


Size 20 x 25 ft (6x 8m) 
Suits An area with easy wheelbarrow 








access and a water supply 





Soil Fertile, moist, and free-draining 
Site Large open plot in full sun, with 
shelter from strong winds 











Shopping list 


@ 1 x packet runner bean ‘Liberty’ seed 

@ 1 x packet sweet corn ‘Lark’ seed 

@ 1 x packet cabbage ‘Red Jewel’ seed 

e 1 x packet fava bean ‘The Sutton’ 
seed 

@ 1 x packet kale ‘Red Russian’ seed 

@ 1 x pack shallot ‘Golden Gourmet’ 
sets 








Planting and aftercare 


Prepare the soil by adding plenty of 
well-rotted manure the fall before 
planting. Draw out your design on 
paper, calculating the number of plants 
required to fill each row and what they 
can be replaced with once harvested. 
Plant the seeds in spring, harden off 
where required, and transplant into neat 
rows in early summer, adding supports 
for the runner beans. Water the young 
plants well, tie climbers to supports, 
and protect from pests as necessary. 
Harvest crops as they mature and plan 
to have replacement plants ready to fill 
the empty ground as soon as possible 
to maintain the garden's appearance. 


Kale ‘Red Russian’ 
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Shallot ‘Golden Gourmet’ 
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264 Caring for your crops 


Garden allies 


Some wild creatures help to pollinate 
plants, break down compost, and prey 
on pests, so make these friendly visitors 
welcome in your garden. 








av ~. # 


Busy bees The flowers of many vegetables, such as runner 
beans, need to be pollinated by insects in order to set their 
crop. Bees are excellent pollinators, so include ornamental 
flowers in your vegetable garden to entice them in. 


















Friendly pest predators 


Not all insects found in the vegetable garden are pests, 
and many of them prey on harmful insects that can 
destroy entire crops if left unchecked. It is, therefore, well 
worth encouraging the good guys into your vegetable 
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Hoverflies Sometimes mistaken 
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Ladybugs The adults are familiar 
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garden to try to achieve a natural balance and keep pest 
numbers low. Remember, too, that many pesticide sprays, 
even organic ones, kill beneficial insects as well as pests, 
and are best used only as a last resort. 








Lacewings The delicate 


for bees, adult hoverflies are great friends, but the less appealing larvae appearance of the adult lacewing 
pollinators, while the larvae feed enjoy nothing better than feasting belies the enormous appetites of its 
voraciously on insect pests. on juicy aphids. larvae for common garden pests. 





Helpful animals and birds 


Although they may be elusive, many larger garden 
residents, such as birds and toads, can be a gardener’s 
best friend, feeding on slugs and all kinds of other 
unwelcome visitors. Birds soon flock to gardens where 


food is provided, and different species will pick off insects 
and even feed on snails during a visit. Create suitable 
habitats for all kinds of creatures and they will repay you 
with a healthier and more productive garden. 





Song thrushes These birds break Brandling worms Smaller and Frogs and toads Even a small pond 
snails from their shells, so plant a redder than the usual earthworm, can become home to a number of 
berry-bearing shrub or tree on your these creatures rapidly reduce frogs and toads, which will help to 
patch to give them winter food, too. vegetable matter to compost. keep the slug population in check. 
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Gallery of weeds 


Perennial weeds 


Field bindweed (Convolvulus 
arvensis) This climber, with its pretty 
white flowers and heart-shaped 
leaves, will regrow from the tiniest 
fragment of root and quickly spread. 


Couch grass (Agropyron repens) 

This leafy grass spreads incredibly fast 
by tough, underground roots that can 
be hard to dig up intact. It will regrow 
from any pieces left in the soil. 


d elder (Aegopodium 
podagraria) The creeping roots make 
this a pernicious garden weed, easily 
recognized by its elderlike leaves and 
clouds of white flowers. 


Bramble (Rubus) A scrambling 
shrub, with long, arching, prickly 
stems, that can rapidly become 
invasive and hard to remove. The 
stems also re-root at the tips. 


Dandelion (Taraxacum officinale) 
Catch the rosettes of toothed leaves 
while small and easy to remove— 
once the taproot grows and the seeds 
disperse, the job is much harder. 


Stinging nettle (Urtica dioica) 

The coarse, jagged leaves are covered 
with stinging hairs. The bright yellow, 
creeping roots are easy to see, but a 
challenge to remove. 


. a’ \. - . . t 
Creeping buttercup (Ranunculus 
repens) This low-growing plant with 
yellow flowers spreads by runners that 
form a dense mat of shallow roots, 


which are relatively easy to remove. 


Dock (Rumex) Large pointed leaves 
and tall flower spikes grow above a 
fleshy taproot that extends deep into 
the soil and takes considerable effort 
to remove once established. 


Horsetail (Fquisetum) Almost 
impossible to eradicate, the dark 
brown, bootlace-like roots of these 
feathery plants can extend several 
yards (meters) underground. 














Annual and biennial weeds 


Annual meadowgrass (Poa annua) 
This insignificant-looking, low- 
growing grass colonizes any available 
space, including cracks in paving, so 
remove it before it sets seed. 


Groundsel (Senecio vulgaris) The 
white fluffy seeds of this weed float 
on the breeze, so it can spread far 
and wide. Remove plants before 
the tiny yellow flowers mature. 


Cleavers (Galium aparine) This 
scrambling weed is covered with little 
hooked bristles that enable it to climb 
through plants. Uproot it rather than 
pulling the stems. 


Fa ; 
Ragwort (Senecio jacobaea) The 
yellow daisy flowers of this tall plant 
are produced in its second year, 
followed by fluffy white seeds that 
colonize open ground. 


Shepherd's purse (Capsel/a-bursa 
pastoris) A rosette of cut-edged 
leaves gives rise to a spike of small 
white flowers, which quickly form 
heart-shaped seed capsules. 


“>. 


Fat hen (Chenopodium album) The 
gray-green, diamond-shaped leaves 
of this common weed are easily 
recognized. It quickly grows tall, 
with a loose flower spike at its tip. 
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Common chickweed (Ste//aria media) 
Rather delicate, with charming little 
white, starlike flowers, this weed 
establishes and sets seed rapidly, and 
its sprawling habit smothers seedlings. 


Hairy bittercress (Cardamine 
hirsuta) Best pulled up as a seedling, 
when it has small, watercress-like 
leaves, because the flower stem 
rapidly forms long seed pods. 


Plantain (Plantago) Low-growing 
rosettes of almost leathery leaves 
turn up in beds, paving, and lawns. 
Remove them before the little 
bottlebrush flowers are produced. 
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Dealing with pests 


Every garden has its share of pests, so 
don’t panic and reach for the insecticide 
spray at every sighting. Healthy plants 
can usually tolerate them, and some are 
also food for beneficial insects, which 
you can encourage into your garden. 


A healthy balance Help plants stay healthy by providing 
plenty of water and rich, well-drained soil, and prevent a 
buildup of pests by planting each crop in a different part 
of the garden every year. Encourage beneficial creatures, 
such as birds, hoverflies, and frogs, with suitable food 
and habitats. This helps achieve a natural balance, where 
predators keep pest numbers at an acceptable level, and 
there is less need for chemical intervention. 


Control strategies Check plants regularly and pick off 
any unwelcome arrivals immediately. If you anticipate a 
problem, put a barrier, such as floating row cover for 
carrot flies, in place, or grow companion plants alongside 
the crop to entice beneficial insects or confuse pests. If 
necessary, use chemical sprays in the evening when bees 
and other beneficial insects are not flying. Sticky sheets 
are useful in the greenhouse, as are biological controls, 
which introduce a predatory organism to kill the pests. 
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Sticky sheets in the greenhouse help to control airborne pests. 
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Keeping out animal pests 


Large animal pests can devastate a vegetable patch 
overnight, so where you anticipate a problem, the best 
way to stop them from reaching your plants is to create 
a physical barrier. Deer and rabbits need fences to keep 
them at bay, but there are a number of cheap and easy 
ways of outwitting slugs, snails, mice, and birds. 


Plastic bottles and copper tape deter slugs. | Prevent bird damage with netting. 


e Halved plastic bottles with copper tape around the 
base protect young plants from slugs, snails, and birds. 

e Netting supported with canes or wire keeps out birds; a 
fine net separates egg-laying butterflies from brassicas. 

e Tightly secured netting deters burrowers like rabbits 
(see opposite), which eat roots, brassicas, and peas. 


+ 


Floating row cover keeps out carrot flies. 
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Aphids Sap-sucking insects 
(greenflies, blackflies) weaken growth 
and carry diseases. Encourage birds 
and insect predators, pick off small 
groups, or use a suitable insecticide. 


Potato 

microscopic, sap-sucking nematodes 
cause potato leaves to discolor and 
die. Avoid replanting the same crop 
where an infestation has occurred. 


Whiteflies Treat greenhouse 
whitefly with the biological control 
Encarsia formosa (parasitic wasp), 
and the brassica whitefly with a 
suitable insecticide. 


Rabbits Keep these voracious 
vegetable eaters out of the garden 
with a small-meshed fence that 
extends 1 ft (30 cm) underground 
to prevent them from burrowing in. 


Caterpillars Different parts of 
various plants may be damaged by 
caterpillars. Pea moth caterpillars 
(above) live inside the pods. Net 
crops to exclude egg-laying adults. 


Red spider mites Small mites cause 
mottling on leaves, particularly in the 
greenhouse. Mist plants to increase 
humidity, and use the predatory mite 
Phytoseiulus persimilis. 
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Carrot flies Cover crops with 
floating row cover, sow carefully to 
reduce the need for thinning, or grow 
resistant varieties to prevent carrot fly 
larvae from tunneling into roots. 


Flea beetles These tiny black beetles 
eat holes in the leaves of brassicas, 
turnips, radishes, and arugula. Keep 
them at bay by covering seedlings 
with floating row cover. 


Slugs and snails Protect vulnerable 
plants, and try beer traps and 
flashlight hunts. Nematode biological 
controls are less harmful to other 
animals than slug pellets. 
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Dealing with diseases 


Just like people, strong, healthy plants 
are more able to fight off infection than 
weak, malnourished ones. Here’s how 
to keep yours in shape. 


Prevention is better than cure Good cultivation is 
as much a part of fighting diseases as recognizing and 
treating them, and with few fungicides available to the 
amateur, preventative measures are essential. 

Plants require a ready supply of nutrients and water to 
sustain healthy growth, so add plenty of organic matter 
to the soil to release nutrients and help retain moisture. 
Additional watering may also be needed, particularly in 
hot weather. It is important not to forget plants under 
cover and in containers, which rely on regular watering 
and feeding to sustain them. Damp conditions and poor 
air circulation can encourage fungal problems, such as 
damping-off of seedlings, so use free-draining potting 
mix and provide good ventilation when sowing indoors. 

A neat garden also helps to keep diseases at bay. 
Ensure that sources of infection, such as dead leaves, 
harvested plants, and nearby weeds, are removed at the 
first opportunity. Burn or discard any diseased material; 
don’t compost it because infection could spread. 





Keep the garden well watered to encourage vigorous, healthy 
growth that is less susceptible to all kinds of infection. 


Although not easy in a small garden, it is advisable to 
practice crop rotation, where related groups of crops 
are grown together and moved to a new bed each year, 
helping to prevent the buildup of diseases in the soil. 
Where diseases are known to be a problem, try growing 
resistant varieties. Be aware that plants brought into your 
garden can introduce disease, so check any purchases or 
gifts carefully before planting. 


Deficiency, not disease Signs of nutrient deficiency, 
such as yellowing leaves and blossom end rot on tomatoes 
and peppers, are often mistaken for diseases. Learn to 
recognize these disorders, so that you can act quickly and 
minimize their effects. Sometimes the remedy is as simple 
as improving the water supply; 

other problems may need . 

fertilizer added to the soil. i 


Use fresh seed 
starting mix and 
new or sterilized 
pots and trays 
to prevent 
damping-off 
disease. 





level and reduce the incidence of clubroot. 




















Gallery of diseases and disorders 


Potato/tomato blight Brown patches 
on leaves, fruits, and tubers, caused 
by a fungus that thrives in warm, wet 
weather. Grow resistant varieties or 
spray with copper-based fungicide. 


Sclerotinia Fungus that causes 
brown, slimy rot with fluffy, white 
growth, predominantly on stems and 
fruits of various vegetables. Remove 
and burn or discard affected plants. 





Clubroot This soil-borne slime mold 
infects brassicas, causing swollen roots, 
wilting foliage, and even death. Ensure 
good drainage, add lime to acidic soil, 
and choose resistant varieties. 


Onion white rot This fungus persists 
in the soil for up to seven years and 
causes fluffy white growth on bulbs 
and roots and yellowing of leaves. 
Remove and burn infected plants. 


Blossom end rot Dry conditions 
affect calcium uptake, which causes 
sunken, black patches at the tips of 
tomatoes and sweet peppers. Correct 
with adequate, regular watering. 


Rust Orange or brown spots appear 
on the leaves and stems of various 
vegetable crops, particularly in damp 
weather. Remove infected leaves and 
grow resistant varieties. 
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Magnesium deficiency Older leaves 
of various vegetables show yellowing 
between veins, especially in acidic soil 
or after heavy rains. Apply Epsom 
salts to the soil or as a foliar spray. 


Powdery mildew A wide range of 
crops are affected by these fungi, 
causing powdery white growth on 
leaves in dry soil conditions. Water 
the soil well, but not over the leaves. 


Botrytis A fluffy, gray mold (or 
whitish spots on tomatoes) that enters 
plants through wounds or flowers. 
Remove dead and infected plant 
material to reduce risk of infection. 
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Tall plants for sun (Ab-Cy) 


Abutilon x suntense 

This spectacular evergreen shrub is a 
fine choice for a sunny, sheltered site 
by a wall or fence. The hairy, gray- 
green leaves are shaped like those of 
a grapevine. In late spring, clusters 

of large, open, purple or white flowers 
cover the plant for many weeks. 


H: 12 ft (4 m), S: 6 ft (2 m) 
BR OD 


Betula utilis var. jacquemontii 
With its light canopy and slender 
form, this silver birch suits small sites 
well. In winter, the dazzling white 
trunk with its peeling bark provides 
interest; catkins and young leaves are 
an attraction in spring. The leaves 
turn butter yellow before falling. 


H: 50 ft (15 m), $: 23 ft (7.5 m) 


Acacia dealbata 

Reaching tree-sized proportions, 
this quick-growing evergreen has 
fernlike, sea green foliage. In 
sheltered spots, it produces scented, 
puffball-shaped, yellow flowers in 
late winter. If it grows too large, it 
can be pruned to size in spring. 


H: 50 ft (15 m), S: 20 ft (6 m) 
BR OD 


Buddleja davidii ‘Dartmoor’ 
Buddlejas are easy to grow and 
attractive to butterflies. In mid- to 
late summer, this graceful selection 
has reddish purple, cone-shaped 
flowerheads on long, arching stems, 
giving a weeping appearance. Prune 
in spring to keep under control. 


H: 10 ft (3 m), S: 6 ft (2 m) 
RE OO 


Arbutus unedo 

The strawberry tree is one of the best 
evergreen trees for a small garden. 
Shrubby when young, it has glossy, 
dark green leaves and bell-shaped, 
white or pink flowers in late fall, 
followed by strawberry-like fruits. The 
bark is reddish brown. 


H: 30 ft (10 m), S: 20 ft (6 m) 


Cestrum parqui 

An unusual shrub that is ideal for a 
warm, sunny wall. Its greenish yellow 
flowerheads, which are scented at 
night, appear from spring until frost. 
In cold areas, the plant may die to the 
ground, but will usually grow again 
from the root. 


H: 10 ft (3 m), S: 6 ft (2 m) 
BB OO: 














Clematis ‘Alba Luxurians’ 

One of the most rewarding clematis, 
this plant bears masses of small 
green-tipped white flowers with 
black anthers. Mature plants scramble 
up trellis to cover a wall or fence, but 
may overwhelm shrubs or small trees. 
In late winter, cut back to 8 in (20 cm). 


H: 15 ft (5 m), $: 5 ft (1.5 m) 


Cornus kousa var. chinensis 

This must rank as one of the best 
garden plants. White or pink spring 
flowers with showy bracts are 
followed by red, strawberry-like 
fruits. Mature plants become more 
treelike and the flower displays ever 
more spectacular. 


H: 22 ft (7 m), S: 15 ft (5 m) 
aoe OO 


Clematis cirrhosa 

Both evergreen and winter-flowering, 
this scrambling climber needs a sunny 
position, but is a quick-growing, easy 
plant. The shiny leaves make a good 
foil to the creamy, bell-shaped 
flowers, which can be speckled with 
red inside; fluffy seedheads follow. 


H: 20 ft (6 m), S: 10 ft (3 m) 
BROOD: 


Cotinus coggygria ‘Royal Purple’ 
For lovers of colored foliage, this 
large shrub is a good choice. The 

rich red-purple leaves offset pale- 
colored flowers at the back of a 
border. In summer, wispy flowerheads 
may be produced; in fall, leaves 
gradually turn scarlet before falling. 
H: 15 ft (5 m), $: 12 ft (4m) 


50: 
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Clematis ‘Perle d’Azur' 

This plant makes an excellent addition 
to a small garden. It produces blue 
blooms in succession from midsummer 
to fall. The flowers are tinged violet 
as they open, but fade to blue as they 
age. Prune stems to 8 in (20 cm) 

in late winter. 


H: 10 ft (3 m), S: 5 ft (1.5 m) 
Bee OO: 


Cynara cardunculus 

The cardoon makes a fine plant even 
in small gardens, with its architectural 
form, silver-green foliage, and purple, 
thistlelike flowers, which attract bees. 
Place at the back of a border or use 
as a feature plant for a sunny corner. 
It dies to the ground in winter. 


H: 6 ft (2 m), S: 4 ft (1.2 m) 
BR OD 
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Jasminum nudiflorum 

Of all winter-flowering plants, this 
jasmine, usually grown as a climber, 
is perhaps the most reliable. Small, 
bright yellow flowers appear all 
winter on leafless, dark green stems. 
Hard frost will claim some blooms, 
but more are produced in mild spells. 


H: 12 ft (4 m), S: 12 ft (4 m) 
BBR OOO 


Malus ‘John Downie’ 

This compact crabapple is perhaps 
the best of its kind for a profusion 

of ornamental fruit in late summer. 
Yellow and orange in color, and 
large, the apples stand out from the 
deciduous foliage. In spring, pure 
white blossoms open from pink buds. 


H: 30 ft (10 m), $: 20 ft (6 m) 


Juniperus communis ‘Hibernica’ 
This conifer brings contrast, structure, 
and backbone to the small garden. 
With blue-green, prickly needles and 
a dense-growing, compact habit, it 
eventually forms a column several 
yards high, standing out from 
rounded and horizontal growth. 


H: 15 ft (5 m), S: 24 in (60 cm) 
BRK OOO 


Olea europaea 

The olive has become viable for 
temperate gardens, thanks to milder 
winters. It needs a sheltered site and 
as much sun as possible. It then makes 
a noble specimen with evergreen, 
silver-green foliage and a gray trunk. 
Small white flowers appear in summer. 


H: 20 ft (6 m), S: 15 ft (5 m) 
ee OO: 


Mahonia x media ‘Buckland’ 

A useful shrub with glossy evergreen 
foliage, architectural form, and 
sweetly scented, bright yellow flowers 
held in spikes during the darkest 
winter months. The leaves are spiny; 
weeding beneath these plants is best 
done wearing gloves. 


H: 12 ft (4 m), S: 10 ft (3 m) 
O: 20 


Photinia x fraseri ‘Red Robin’ 
Evergreen photinia is at its glorious 
best in spring when the new bright 
copper-red growth appears; the large, 
smooth leaves retain a reddish tinge 
as they mature. It can be used as a 
hedge, since it responds well to 
pruning, and is quite compact. 


H: 10 ft (3 m), S: 10 ft (3 m) 
ee OO: 0: 














Prunus x subhirtella 

‘Autumnalis Rosea’ 

This tree suits those who like to 

enjoy the garden all year. Delicate, 
starry, pale pink flowers are produced 
between fall and spring. New spring 
growth is bronze-green, turning dark 
green as the leaves expand. 


H: 25 ft (8 m), S: 20 ft (6 m) 
BEE OOD: 


Solanum crispum ‘Glasnevin' 

This glamorous relative of the potato 
has scrambling stems, and makes a 
beautiful wall shrub. Small purple 
flowers with yellow centers appear 

in bunches all summer and associate 
well with clematis and roses. Plants 
respond well to light trimming in spring. 


H: 12 ft (4 m), S: 6 ft (2 m) 
BR OD: 


Robinia pseudoacacia ‘Frisia’ 
This deciduous tree’s golden foliage 
provides dramatic contrast to other 
plants and illuminates dark urban 
gardens. Plants are usually grafted 
and have thorny, brittle stems; 
remove any suckers with green 
leaves that appear from the base. 


H: 50 ft (15 m), S: 25 ft (8 m) 
eee OS 


Sorbus cashmiriana 

With its open growth habit, delicate 
foliage, and pink flowerheads in early 
summer, this tree is a good choice. 

In fall and early winter, the canopy 

is resplendent with clusters of shiny 
white fruits the size of small marbles 
that linger after the leaves have fallen. 


H: 25 ft (8 m), S: 20 ft (6 m) 
we OO Go: 
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Romneya coulteri 

The tree poppy is a distinguished 
perennial that sends up tall yet 
slender, unbranched stems with 
silvery leaves that in mid- to late 
summer are topped by huge, scented, 
gold-centered flowers with delicate 
white petals. 


H: 6 ft (2 m), S: 6 ft (2 m) 
Hea OO: 


Trachelospermum asiaticum 

This evergreen climber is an excellent 
plant for the smaller garden; it does 
best in a sheltered spot. Small glossy 
leaves form dense cover up walls or 
over fences, and from early summer, 
clusters of starry, strongly scented 
cream flowers appear. 


H: 12 ft (4 m), S: 10 ft (3 m) 
BBO OO: 
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Acer palmatum var. dissectum 
Dissectum Atropurpureum Group 
This is one of the most popular of 
small Japanese acers, with rich purple 
foliage. Slow-growing, it eventually 
forms a low, mounded shrub. The 
delicate leaves may be damaged by 
drying winds, so give it some shelter. 


H: 6 ft (2 m), S: 10 ft (3 m) 
a OO 


Daphne bholua ‘Jacqueline 

Postill’ 

It is worth spending time finding a 
good spot for this evergreen daphne. 
In winter, it bears a profusion of waxy 
pink flowers with an intoxicating 
perfume that carries on the wind. 

It is best planted in a sheltered spot. 


H: 10 ft (3 m), S: 5 ft (1.5 m) 
HR OO 


Camellia sasanqua 

Most camellias bloom in spring, but 
those of C. sasanqua open in late 
fall. There are many cultivars, with 
scented single or semidouble flowers 
in white or pink. Train stems against a 
sheltered wall to protect the flowers 
from frost. Needs acidic soil. 


H: 12 ft (4 m), S: 6 ft (2 m) 


Dicksonia antarctica 

This tree fern is one of the most 
recognizable of exotic plants. Its 
bright green fronds unfurl from tight 
croziers that appear from the tip of 
the slow-growing trunk. These 
plants need shelter, moisture, and 
protection in cold winters. 


H: 20 ft (6 m), S: 13 ft (4 m) 
sR O 0: 


Cercis canadensis ‘Forest Pansy’ 
One of the most desirable of all 
deciduous shrubs, this is grown for 
its heart-shaped, rich purple foliage 
and clusters of purple, pealike flowers 
in spring. In fall, the leaves develop 
orange tints before falling. Grow it 

in a sheltered position. 


Fatsia japonica 

Few hardy plants provide more 
impact than fatsia, with its large, 
leathery, hand-shaped leaves. In fall, 
heads of white flowers are followed 
by drooping bunches of shiny, black 
berries. It develops an elegant, 
upright habit with age. 














Hydrangea quercifolia 

Most hydrangeas are grown for their 
showy flowerheads, but this species 
is better known for its oaklike foliage, 
which develops dramatic autumnal 
colors before falling. Creamy white, 
conical flowerheads are long-lasting. 
It remains a compact shrub. 


H: 5 ft (1.5 m), S: 3 ft (1m) 
Bee OD: 


Phyllostachys 

Beloved of garden designers, this 
bamboo is an excellent, well-behaved, 
clump-forming plant. P. nigra has rich 
ebony stems that contrast well with 
the bright green foliage. Remove 
lower branchlets and older stems to 
show off the color of the stems. 


H: 22 ft (7 m), S: 15 ft (5 m) 
ee O OO De 


Illex aquifolium ‘Silver Queen’ 

This slow-growing holly is a reliable 
performer. It eventually forms a large, 
cone-shaped shrub with prickly 
evergreen leaves edged with silver. 
An undemanding shrub for a dark 
corner or shaded border, it is a male 
plant and will not produce berries. 


H: 40 ft (12 m), S: 10 ft (3 m) or more 


Sambucus racemosa ‘Plumosa 
Aurea’ 

In spring and summer, this deciduous 
shrub is furnished with delicate, gold 
feathery foliage; the young shoots 
are tinged bronze. It is best if the 
stems are cut down annually to 
about 24 in (60 cm) in early spring. 


H: 10 ft (3 m), S: 6 ft (2 m) 
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Lonicera periclymenum 

‘Graham Thomas’ 

This is one of the best honeysuckles. 
It is shade-tolerant, free-flowering, 
and well scented, especially in the 
evening. Creamy yellow, tubular 
flowers appear in early summer and 
throughout the season. 


H: 12 ft (4 m), S: 10 ft (3 m) 
Bee OOO 


Stewartia monadelpha 

Stewartias are deciduous trees, 

often developing mottled trunks and 
impressive autumnal tints before leaf 
fall. This species is one of the more 
widely available, producing white 
summer flowers like those of a small 
camellia. Grow it in a sheltered spot. 


H: 70 ft (20 m), S: 15 ft (5 m) 
eae OO: Oe: 
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Acanthus mollis 

With mounds of glossy architectural 
foliage and handsome prickly spires 
of purple flowers, this perennial 

will add a touch of drama to any 
garden. The large, rich green leaves 
that emerge in early spring may be 
damaged by frost. 


H: 6 ft (2 m), $: 6 ft (2 m) 


Aster turbinellus 

Reaching its best in early fall, this 
aster has mauve daisy flowers held 
aloft on slender stems. The yellow- 
centered blooms are produced in 
profusion, creating a dainty effect. 
The stems may need extra support; 
position any canes or twigs early. 


H: 3 ft (1 m), S: 3 ft (1 m) 
RAE O OO: 


Allium hollandicum 

‘Purple Sensation’ 

This bulb flowers after the spring 
bulbs but before summer flowers 
get going. Rounded, metallic purple 
flowerheads are carried on tall, 
slender stems that punctuate lower 
plantings. Plant in drifts in spring. 


H: 4 ft (1.2 m), S: 8 in (20 cm) 
BRR OO: 


Berberis thunbergii f. 
atropurpurea ‘Dart’s Red Lady’ 
Berberis are tough and easy to grow, 
but some make first-rate flowering or 
foliage plants. This deciduous cultivar 
with viciously spiny stems is grown for 
its richly colored red leaves, making a 
good foil for other garden plants. 


H: 4 ft (1.2 m), S: 6 ft (2 m) 
RAE OOO 


Angelica archangelica 

This herbaceous plant flowers, sets 
seed, and dies in two years. In its first 
year, it produces unremarkable clumps 
of large, divided leaves, but in the 
second year, it is transformed. A thick 
stem is topped by soccer-ball-sized 
heads of bright green flowers. 


H: 8 ft (2.5 m), S: 4 ft (1.2 m) 
oe ee O Oe OE 


Bupleurum fruticosum 

This is a fine shrub for a sunny spot, 
forming a mound of silver-green 
evergreen foliage, and producing 
delicate heads of tiny, bright yellow 
flowers all summer. It thrives in dry, 
chalky soil and also in the open in 
mild coastal areas. 


H: 6 ft (2 m), S: 6 ft (2 m) 
BR OD 














Buxus sempervirens 

Boxwood has a long history in 
cultivation, thanks to its evergreen 
nature and responsiveness to clipping. 
Use as topiary, a low hedge, or shape 
it to add formality. ‘Marginata’ 
(pictured) has yellow-edged leaves. 
Dislikes waterlogged soil. 


H: 10-12 ft (3-4 m) if unclipped, 


Choisya ternata Sundance 

This neat shrub is popular due to its 
golden evergreen foliage, which is 
lightly aromatic, as are the sprays 
of white flowers. It is best grown in 
some shade, where it becomes lime 
green and has an illuminating 
presence. Dislikes waterlogged soil. 


H: 6 ft (2 m), $: 5 ft (1.5 m) 


Canna ‘Striata’ 

Thanks to their exotic flowers and 
bold foliage, cannas make great 
plants for a sunny garden. ‘Striata’ 
has yellow-striped green leaves and 
orange flowers in summer. Lift the 
rhizomes and keep frost-free, or 
protect with a thick mulch in winter. 


H: 6 ft (2 m), S: 3 ft (1 m) 
OO 


Cistus x hybridus 

This easy, evergreen shrub is a sight 
to behold in early summer. For two 
to three weeks, it is smothered in 
masses of single, white flowers with 
a yellow eye. Cistus are not long- 
lived, but they will endure drought 
for a while. 


H: 4 ft (1.2 m), S$: 5 ft (1.5 m) 
see OO: 
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Chimonanthus praecox 

In summer, this deciduous shrub 
is unremarkable; in winter, small 
rounded buds swell and open to 
waxy, creamy yellow, bell-shaped 
flowers with a purple center. Their 
spicy perfume gives the plant its 
common name of wintersweet. 


H: 10 ft (3 m), S: 6 ft (2 m) 
a ae O OE 


Correa ‘Dusky Bells' 

This charming, winter-flowering 
plant is worth growing in a sheltered, 
sunny position. Low and shrubby, it 
has small, evergreen leaves and bears 
pinkish-red, bell-shaped flowers 

with protruding anthers in mild spells 
during winter. It needs shelter. 


H: 3 ft (1 m), S: 24 in (60 cm) 
BOO: 
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Crocosmia x crocosmiiflora 
"Venus 

The common montbretia has strappy 
leaves topped by sprays of orange 
flowers in late summer, but there are 
many rather more desirable selections. 
C. x crocosmiiflora ‘Venus’, with gold 
and red flowers, is a good example. 


H: 20 in (50 cm), S: 24 in (60 cm) 


Dierama pulcherrimum 

The wand flower or angel's fishing 
rod is aptly named. In summer, long, 
arching sprays of large, bell-shaped 
flowers appear from tufts of tough, 
strappy, evergreen leaves. Flowers 
are usually pink but sometimes white 
or even dark purple. 


H: 5 ft (1.5 m), S: 24 in (60 cm) 
ee OO 


Dahlia ‘Bishop of Llandaff’ 

This popular old cultivar produces 
velvety, red, single flowers above 
purple foliage. It is compact, making it 
good for the smaller yard, and a fine 
companion for other late-flowering 
perennials. Lift the plant in winter 
and keep the tubers frost-free. 


H: 4 ft (1.2 m), S: 24 in (60 cm) 
Oo 


Echinacea purpurea 

The coneflower is a most appealing 
herbaceous plant, producing pinky- 
purple daisylike flowers with a large, 
dark central cone, tinged orange. 

The flowers are held on sturdy stems, 
although sideshoots carry later blooms 
that appear well into fall. 


H: 4 ft (1.2 m), S: 24 in (60 cm) 
eRe OO: 


Deutzia x rosea ‘Campanulata’ 
This compact, deciduous shrub 
makes a good undemanding plant 
for the smaller garden. It has upright, 
twiggy growth and hairy leaves. The 
blooms, which are bell-shaped and 
white with a pink tinge, remain 
beautiful for several weeks. 


H: 4 ft (1.2 m), S: 4 ft (1.2 m) 


Euphorbia characias 

This evergreen perennial is a superb 
early summer-flowering plant, with 
rounded heads of lime green bracts 
surrounding insignificant flowers. 
The sea green, lance-shaped leaves 
are carried on fleshy stems that bleed 
a milky, toxic sap if cut. 


H: 5 ft (1.5 m), $: 3 ft (1 m) 
ee OOD 














Euphorbia x martinii 

This spurge is a good choice, being 
of compact but upright growth and 
particularly effective in flower. The 
green blooms have red centers and 
appear in spring on tall, rounded, airy 
heads, carried on purple stems with 
dark evergreen leaves. 


H: 24 in (60 cm), S: 24 in (60 cm) 


Helenium ‘Moerheim Beauty’ 

This late-flowering border perennial 
is deservedly popular. From mid- to 
late summer to early fall, it produces 
shuttlecock-shaped, daisylike flowers 
in rich marmalade shades on sturdy, 
upright stems. Deadheading ensures 
a later flush of blooms. 


H: 4% ft (1.4 m), S: 3 ft (1 m) 
BER OOD: 


Medium-sized plants for sun (Cr-Hi) 


Grevillea ‘Canberra Gem 

For much of the year, this unusual 
evergreen shrub is quietly attractive, 
clad in narrow, almost needlelike, 
bright green leaves. In summer, it 

is transformed with exotic-looking, 
pink-red flowers dangling here and 
there. It needs acidic soil. 


H: 5 ft (1.5 m), $: 5 ft (1.5 m) 


Hemerocallis ‘Corky’ 

A clump-forming perennial with 
narrow, strappy foliage. Slender stems 
appear in summer, carrying clusters 
of orange-yellow, funnel-shaped 
flowers, each displaying a red tinge 

to the outside. The blooms last just a 
day but are soon followed by others. 


H: 24 in (60 cm), S: 24 in (60 cm) 
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Hebe ‘Midsummer Beauty’ 

The length of its floral display makes 
this evergreen hebe worthy of space 
in the garden. In midsummer, long 
spikes of violet and white flowers 
are produced. They have a delicate 
fragrance and continue into fall, 
even winter, if the weather is mild. 


H: 6 ft (2 m), $: 6 ft (2 m) 


Hibiscus syriacus ‘Oiseau Bleu’ 
Few shrubs better this hibiscus in 

full bloom. Just as many other plants 
are fading, it produces a profusion of 
3-in- (8-cm-) wide, open bell-shaped 
flowers of rich blue—a rare color so 
late in the season. The flowers last 
until early fall. 


H: 8 ft (2.5 m), S: 5 ft (1.5 m) 
SBR OO: 














282 Planting a small garden: Plant guide 


Medium-sized plants for sun (In—Ph) 


























Inula hookeri 

This clump-forming perennial should 
be more widely grown. It produces 
beautiful yellow flowers with slender 
petals that appear from midsummer 
at the tips of soft stems bearing hairy 
oval leaves. In late fall, the shoots can 
be cut to the ground. 


Iris laevigata 
This plant is perfect for moist areas, 
growing well even in standing water. 
The sword-shaped foliage provides a 
contrast to other shrubby growth. In 
early to midsummer, flowering stems 
bear a succession of beautiful blooms, 
usually lavender-blue in color. 


Iris sibirica ‘Perry's Blue’ 
Siberian irises are good for ground 
that does not dry out. In spring, 
slender, strappy foliage erupts from 
clumps, followed by tall, branched, 
flowering stems. These bear dainty 
sky blue flowers with white markings, 
2¥2 in (6 cm) across, over several weeks. 


H: 24 in (60 cm), S: 24 in (60 cm) H: 20 in (50 cm), $: 12 in (30 cm) H: 3 ft (1 m), S: 20 in (50 cm) 
eK OD: IO: 30: BRS OOO: 









































Lavandula stoechas 
With its aromatic foliage and 
long-lasting flowers, French lavender 
lends a Mediterranean feel to sunny 
gardens. The flowerheads have 
distinctive purple “ears,” or bracts, 
held on stems above the narrow, 
grayish-green leaves. Grow ina 
sheltered spot. 


Lilium regale 
This is an easy lily to grow. Fleshy 
stems furnished with narrow leaves 
appear in spring and grow rapidly. 
Large buds swell and burst to reveal 
silver-white, trumpet-shaped flowers 
with protruding stamens and a 
wonderful scent. 


Lobelia tupa 

In spring, this exoticlooking plant 

produces fleshy, red-flushed shoots 

with large, rather downy leaves. In 

late summer, heads of red, tubular 

flowers open over several weeks, 

and last well into fall. Cut stems to 
the ground after the first frost. 

H: 5 ft (1.5 m), S$: 12 in (30 cm) 


H: 6 ft (2 m), S: 3 ft (1 m) 
H: 24 in (60 cm), $: 24 in (60 cm) eR OO: 0: HR OOS: 





























Melianthus major 

A remarkable foliage plant, with 
dramatic, blue-silver, deeply cut 
leaves that look superb in a white 
border or with contrasting purple 
foliage. Usually it is cut to the ground 
by frost, and should be covered with 
a thick mulch to protect the roots. 


H: 6 ft (2 m), S: 3 ft (1m) 
BROOD: 


Pennisetum setaceum ‘Rubrum’ 
This delightful grass is a tender 
perennial, ideal for a container in 

a sunny spot during summer. Best 
treated as an annual, it will produce 
purple fluffy flowerheads (known as 
“cats’ tails”) held on arching stems, 
above rich red foliage. 


H: 3 ft (1 m), S: 24 in (60 cm) 
SOO: 


Miscanthus sinensis ‘Zebrinus' 
With its tall stems and strappy 
foliage, this ornamental grass is a 
favorite. The leaf blades are marked 
with broad yellow stripes, giving 
the plant a remarkable appearance, 
especially when grown in full sun, 
which helps intensify the markings. 


H: 6 ft (2 m), S: 3 ft (1m) 


Perovskia ‘Blue Spire’ 

This delicate-looking, shrubby plant 
is a good choice for a sunny, dry 
position. It forms an upright bush 
with strongly aromatic, silver-green 
foliage. From late summer until fall, 
clouds of violet-blue flowers are 


produced. 


H: 4 ft (1.2 m), $: 3 ft (1 m) 
eR OO: 
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Nandina domestica 

A most useful shrub, this plant checks 
all the boxes. It has a delicate yet 
architectural form with large, divided 
leaves that develop attractive autumnal 
tints. In early summer, sprays of white 
flowers appear, followed by clusters of 
orange berries that persist into winter. 


H: 6 ft (2 m), $: 6 ft (2 m) 


Phlomis russeliana 

A dependable, useful perennial with 
large, soft, heart-shaped leaves that 
cover the ground well, even in winter. 
In early summer, attractive stout 
stems of soft yellow flowers appear. 
After flowering, these stems provide 
structure into fall and winter. 


H: 3 ft (1 m), S: 4 ft (1.2 m) 
BB OO OO: 
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Phormium ‘Yellow Wave' 

This tried-and-tested phormium is 
graceful and compact. Its broad, 
evergreen, strappy foliage is lavishly 
marked with yellow, set against 
green, each blade arching gracefully 
to give established clumps an 
elegant appearance. 


H: 4 ft (1.2 m), S: 3 ft (1 m) 


Rosa x odorata ‘Mutabilis’ 

A most beautiful rose that flowers 
from late spring until late fall. Clusters 
of dainty, single flowers open a warm 
orange-yellow and turn rich pink with 
age. The young stems and leaves of 
this compact, but open, bush are 
tinged purple. 


H: 3 ft (1 m), S: 3 ft (1 m) 
ae OO 


Pinus mugo ‘Ophir 

This compact, slow-growing pine is 
ideal for the smaller garden, growing 
well even in a container. Its short 
branching stems are covered in dense 
bristles and it will form a large shrub. 
However, it is most attractive in winter, 
when its needles turn bright gold. 


H: 5 ft (1.5 m), $: 5 ft (1.5 m) 


Rosa xanthina ‘Canary Bird’ 

This rose is one of the earliest to 
bloom—in late spring. It produces a 
profusion of single, sunshine yellow 
flowers, which have a light perfume, 
and has attractive apple green 
foliage. A second reduced display 
appears in fall. 


H: 6 ft (2 m), S: 6 ft (2 m) 
Ree OO 


Pittosporum tobira 

With its shiny, evergreen leaves and 
heads of cream-colored, sweetly 
scented summer flowers, this plant 
should be seen more often. It grows 
throughout the Mediterranean, so is 
a good choice for those who like to 
be reminded of warmer climes. 


H: 6 ft (2 m), S: 6 ft (2 m) 
Be Of 


Rosmarinus officinalis 

This dense evergreen has strongly 
aromatic foliage and attractive blue 
flowers in spring and sometimes fall. 
It will grow well in pots, is drought- 
tolerant, and responds well to 
trimming. It is a useful herb for 
cooking. 


H: 5 ft (1.5 m), S$: 5 ft (1.5 m) 
Be OD 














Salvia officinalis ‘Purpurascens’ 
Purple sage is a useful plant for the 
smaller garden: it is easy, quick- 
growing, and has aromatic, oval, 
soft, purple leaves. The plant forms 
ground-covering mounds, and in 
summer sends up flowering stems 
with small purple blooms. 


H: 3 ft (1 m), S: 3 ft (1 m) 


Trachycarpus wagnerianus 
This is the perfect hardy palm for 
smaller yards, as it is slow-growing 
and compact. The plant forms a 
trunk gradually and is furnished 
with fan-shaped, dark, evergreen, 
deeply pleated leaves that give it 

a most refined appearance. 


H: 6 ft (2 m) after 10 years, S: 6 ft (2 m) 
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Salvia x sylvestris ‘Mainacht' 
Many salvias are first-rate plants for 
their summer flowers; this compact 
selection is useful in the smaller plot. 
Its early summer flowers are of an 
intense purplish-blue that is unusual 
for the time of year. They are carried 
in profusion in stiff upright spikes. 


H: 3 ft (1 m), S: 20 in (50 cm) 
BROOM 


Verbena bonariensis 

This “must-have” perennial is a useful 
plant even in small gardens because, 
although tall, it has a transparent 
quality, allowing views of plantings 
behind it. It is long-flowering, with 
heads of purple blooms appearing in 
summer and lasting into fall. 


H: 6 ft (2 m), S: 24 in (60 cm) 
ee OO: 


Stipa gigantea 

The perennial giant oat, although 
large, is manageable in almost any 
garden. It forms a low hummock 

of long, narrow leaves, and in 
summer, produces tall stems bearing 
transparent golden flowerheads 
that shimmer in the breeze. 


H: 6 ft (2 m), S: 3 ft (1m) 
BRR OOm 


Weigela ‘Eva Rathke’ 

These shrubs are grown for their spring 
and early summer blossoms. This 
compact selection forms a dense 
shrub. Dark red flower buds appear 

in profusion in late spring and open 
to crimson, funnel-shaped flowers. 
Remove oldest stems after flowering. 


H: 5 ft (1.5 m), $:5 ft (1.5 m) 
ea OO: Oe 
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Acer shirasawanum ‘Aureum' 

This slow-growing, compact plant is 
striking, especially in late spring and 
early summer when its foliage is at 
its best. As the golden leaves expand, 
they resemble little Chinese fans, 
seen to best effect in shade where 
they stand out from other plantings. 


H: 5 ft (1.5 m) after 10 years, $: 3 ft (1 m) 
BEE OOD 


Aquilegia McKana Group 

A cottage-garden favorite, this 
perennial is a good choice for its 
spring flowers in a wide range of 
different colors. The clumps of foliage 
develop in spring and are soon 
topped by distinctive flowers lasting 
for several weeks. 


H: 3 ft (1 m), S: 20 in (50 cm) 


Anemanthele lessoniana 

This grass is better known as Stipa 
arundinacea. It makes a neat clump 
of fairly broad, evergreen foliage, 
the leaves arching attractively. In late 
summer, tiny flowers are produced. 
In fall, the clump develops russet 
tints, adding to its desirability. 


H: 4 ft (1.2 m), S: 4 ft (1.2 m) 


Aruncus dioicus 

This large but easy-to-grow perennial 
is suited to moist sites. In spring, 
shoots soon form hummocks of leafy 
stems. By midsummer, plumes of tiny 
creamy white flowers appear. They 
are held in handsome flowerheads 
and last for several weeks. 


H: 6 ft (2 m), S: 4 ft (1.2 m) 
eK OOO Go: 


Anemone x hybrida 

‘Honorine Jobert' 

There are few perennials to match this 
noble plant in late summer. Vigorous 
clumps of bold, divided foliage build 
up steam through the summer until 
flowering stems appear, topped by 
sprays of single, white flowers. 


H: 5 ft (1.5 m), S: 24 in (60 cm) 
eS OD: 


Astilboides tabularis 

A plant of great beauty, this species’ 
main feature is its large, parasol-like 
leaves, each roughly circular, with the 
leaf stem attached to the center. Soft 
green and delicate in early summer, 
they darken as the season progresses. 
White flowers appear in late summer. 


H: 5 ft (1.5 m), S: 3 ft (1 m) 
we OOD: 














Aucuba japonica 

This evergreen deserves recognition 
as one of the best shrubs for year- 
round appeal. It will also withstand 
mistreatment. Its large oval leaves are 
spangled with golden spots. In spring, 
heads of red-purple flowers appear 
and develop into crimson berries. 


H: 8 ft (2.5 m), S: 8 ft (2.5 m) 
BEE OOO D: 


Cornus sanguinea ‘Winter Beauty’ 
This shrub is grown for the color of 
its twigs. In summer, it is forgettable, 
but once the leaves turn butter yellow 
in fall, the show begins. The stems 
are bright orange-yellow, the younger 
shoots tinged red, making the plant 
look like a glowing flame. 


H: 6 ft (2 m), $: 6 ft (2 m) 


Medium-sized plants for shade (Ac-De) 


Berberis darwinii 

This spiny evergreen is one of the 
most spectacular spring-flowering 
shrubs and deserves a spot at the 
back of a border. The glossy foliage 
is an attractive foil to the clusters of 
bright orange flowers that cover the 
plant, followed later by blue berries. 


H: 6 ft (2 m) after 10 years, S: 6 ft (2 m) 
BEE OOD: 


Cotoneaster horizontalis 

This shrub has much to recommend 
it. In spring, the soft green foliage is 
the attraction, followed by pink-white 
flowers in summer. In fall, the leaves 
turn crimson before they drop; in 
winter, the stems are often peppered 
with red berries. 


H: 6 ft (2 m), 


: 6 ft (2 m) 
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Camellia japonica ‘Bob's Tinsie’ 
This plant is a favorite, thanks to 
its unusual flowers and neat, 
compact habit. The glossy, oval, 
evergreen foliage is a good foil 

to the small, cup-shaped, red 
flowers that appear in abundance 
throughout spring. 


H: 5 ft (1.5 m), S: 3 ft (1m) 
BRE OOD 


Desfontainia spinosa 

At first glance, this plant resembles 

a compact holly with its small, dark, 
spine-edged leaves. In summer, it 
has a trick up its sleeve: long, tubular, 
pendent, red and yellow flowers 
appear, and are of great beauty, 
especially against the dark foliage. 


H: 3 ft (1 m), S: 24 in (60 cm) 
aR O OE 
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Dicentra spectabilis 
The bleeding heart is a popular plant 


for light shade. Fleshy shoots emerge 
as winter ends and are easily damaged 


by late frosts. The soft foliage, which 
dies down in midsummer, is topped 
by arching sprays of pink and white 
flowers that last for several weeks. 


H: 3 ft (1 m), S: 24 in (60 cm) 
BER OOD: 
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Hedychium densiflorum 
This hardy ginger makes a fine 


late-flowering perennial. In summer, it 


develops vigorous, fleshy shoots that 
grow quickly and display lush foliage. 
At the tips of each shoot appear 
spikes of scented, orange flowers that 
are produced well into fall. 


H: 4 ft (1.2 m), S: 6 ft (2 m) 


Digitalis purpurea 
The foxglove is easy to grow, thrives 


in shade, and seeds freely. It is usually 
a biennial, which means it lives for two 


years, building up a rosette of large 


oval leaves in the first, and producing 
its tall flower spike in the second. The 


flowers are usually purple or white. 


H: 6 ft (2 m), S: 24 in (60 cm) 


Helleborus argutifolius 

This evergreen perennial is a useful 
plant, growing well in shade and filling 
gaps with its handsome serrated 
foliage, held on rather shrubby stems. 
In winter, bright green, open flowers 
appear. After flowering, stems wither 
and yellow and should be cut out. 


H: 3 ft (1 m), S: 3 ft (1 m) 
Or 0: 


Geranium x oxonianum 
‘Claridge Druce’ 

This herbaceous plant is one of the 
toughest, and ideal for dry shade. It 
develops a mound of foliage that is 
often semievergreen, above which 
appear bright pink flowers from 
spring until late fall. 


H: 4 ft (1.2 m), S: 3 ft (1 m) 


Hosta ‘Jade Cascade’ 

This huge, sturdy yet elegant hosta 
is well named. The long, pointed, 
rich green leaves, up to 12 in (30 cm) 
long, are strongly veined and held in 
a distinctive, downward-facing way 
on tall leaf stems. In early summer, 
tall spires of lilac blooms appear. 


H: 4 ft (1.2 m), S: 3% ft (1.1 m) 
BB OE: 














Hosta sieboldiana 

This large hosta has fine foliage. 

The leaves, which emerge from 

blue, toothlike shoots in spring, are 
blue-gray at first, developing a green 
tinge as they age. Mature clumps make 
large mounds of puckered leaves 12 in 
(30 cm) long and the same across. 


H: 3 ft (1 m), S: 3 ft (1 m) 


Ilex crenata var. latifolia 

This holly looks rather like boxwood, 
but it is quicker-growing. It responds 
well to trimming and can be kept as 
a low hedge. Other selections include 
|. crenata ‘Golden Gem’, which has 
glowing yellow foliage and makes a 
superb plant for shade. 


H: up to 5 ft (1.5 m), $: 5 ft (1.5 m) 


0: 


Medium-sized plants for shade (Di-Le) 


Hosta ‘Sum and Substance’ 

A spectacular hosta cultivar that is 
one of the largest and easiest to grow 
of all, with huge golden-green leaves, 
especially bright as they first emerge 
in spring. In summer, tall spikes of 
lavender flowers appear. This hosta 

is also relatively slug-resistant. 


H: 30 in (75 cm), S: 4 ft (1.2 m) 
eK OD: 


Iris foetidissima 

This perennial is great for shade, even 
under trees and shrubs. The lance- 
shaped foliage remains in good 
condition in winter, and in spring, 
purple flowers appear. The orange 
seeds, which remain showy 

all winter, are the main talking point. 


H: 3 ft (1 m), S: 24 in (60 cm) 
BEE OOD: 
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Hydrangea macrophylla 

‘Lanarth White’ 

This hydrangea forms a rounded dome 
of growth. The flattened heads are 
composed of tiny blue or pink fertile 
flowers surrounded by pure white 
florets, and appear in late summer. 
The flowers show up best in shade. 


H: 3 ft (1 m), S$: 3 ft (1 m) 
BES OOD: 


Leucothoe fontanesiana 
‘Rainbow’ 

A clump-forming evergreen shrub with 
an attractive, arching, fountain-shaped 
habit. The leaves are splashed and 
flecked with cream, pink, and orange. 
In summer, white, bell-shaped 
flowers hang from the stems. 


H: 5 ft (1.5 m), S: 4 ft (1.2 m) 
Be OD: 
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Osmunda regalis 
A large, deciduous fern, ideal for 
moist areas. In spring, croziers 
unwind from the ground and fresh, 
bright green fronds unfurl. Clumps 
provide an architectural element 

in summer; in fall, they turn bright 
yellow. 


H: 4 ft (1.2 m), S: 3 ft (1 m) 
Bee OO: 


Leycesteria formosa 
An excellent shrub for a range of 
situations, including dry shade. In 
summer, clusters of pinky-purple 
flowers hang from arching stems 
amid lush oval leaves. By fall, purple 
berries develop. The green stems are 
attractive in winter. 


Ligularia dentata ‘Desdemona’ 
This leafy perennial is a dramatic 
choice for moist sites. Clumps of 
large, rounded leaves flushed with 
purple are held on long stems, which 
appear from the ground in spring. 
These are followed by tall stems with 
orange-yellow, daisylike flowers. 














H: 4 ft (1.2 m), S: 24 in (60 cm) 
REE OOD: 





























Rhododendron ‘Olive’ 
This evergreen rhododendron needs 
a sheltered position and acidic soil to 
do well. The small, green, oval leaves 
serve as a good foil to the clusters of 
bright mauve-pink, funnel-shaped 

flowers up to 1% in (4 cm) across. 
These are produced in late winter. 


Primula florindae 
The largest and most spectacular of 
primulas, this perennial resembles a 
giant cowslip. Clumps of broad, soft 
green leaves 12 in (30 cm) long 
develop in spring, followed by tall 
flower stems that carry scented, bell- 
shaped flowers in yellow or orange. 


Pieris ‘Forest Flame’ 
This evergreen shrub is grown for its 
dramatic, bright red shoots and sprays 
of white, bell-shaped flowers. The 
flowers appear in early spring before 
the scarlet shoots. As the leaves 
mature, they fade to pink before 
turning green. It needs acidic soil. 








H: 8 ft (2.5 m), S: 6 ft (2 m) 
RE OD: 


H: 4 ft (1.2 m), S: 24 in (60 cm) 
wR OD: 


H: 5 ft (1.5 m), $: 3 ft (1 m) 
eee OY 





















Rhododendron ‘Persil' 

This plant is a wonderful sight in 

late spring. Heads of large, scented, 
white flowers with a yellow flash in 
the center appear at the same time as 
the soft, hairy leaves. The flowers last 
for several weeks, and show up well 
in shade. The plant needs acidic soil. 


H: up to 6 ft (2 m), S: 6 ft (2 m) 


Skimmia x confusa ‘Kew Green’ 
With its glossy, pointed leaves, this 
skimmia cultivar is one of the most 
reliable. The large, conical, greenish- 
cream flowerheads, produced in early 
spring, have a delicious scent. This is 
a male plant; for berries, a female or 
hermaphrodite plant is required. 


H: 3 ft (1 m), S: 5 ft (1.5 m) 
eR OD: 
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Ribes sanguineum ‘Brocklebankii’ 
This compact flowering currant is 
most attractive in spring, the pink 
flowers appearing at the same time 
as the yellow leaves—to spectacular 
effect. This plant shows up well in 
shade and grows better out of sun 
because the leaves can scorch. 


H: 5 ft (1.5 m), $: 3 ft (1 m) 


Viburnum davidii 

This evergreen shrub, which forms a 
low mound, is a plant for all seasons. 
The oval leaves are attractively pleated 
and rich green. In summer, large 
heads of small, white flowers appear. 
Bright blue berries follow, provided 
male and female plants are grown. 


H: 3 ft (1 m), S: 6 ft (2 m) 
eR OO DE: 


Sarcococca hookeriana var. digyna 
Evergreen, compact, and winter 
flowering, this shade-loving plant is 
ideal for small gardens. The narrow 
leaves are shiny and the plant forms 

a dense, rounded mound. In winter, 
small, white tassels appear: these 
have a delicious, spicy scent. 


H: 3 ft (1 m), S: 3 ft (1 m) 
BES OOD: 


Viburnum tinus ‘Eve Price’ 

A compact and free-flowering 
evergreen plant that makes an ideal 
backdrop at the back of a border. 

It forms dense cover and has small, 
green, oval leaves. Heads of pink- 
tinged flowers are displayed through 
winter and spring. 


H: 6 ft (2 m), S: 6 ft (2 m) 
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Short plants for sun (Al-Di) 


Allium schoenoprasum 

Chives are not only useful in an herb 
garden—they are also an easy-to- 
grow choice for a flower garden and 
ideal as border edging. The narrow, 
blue-green leaves are especially 
attractive when topped by pinkish- 


mauve flowers that last several weeks. 


H: 12 in (30 cm), S: 8 in (20 cm) 
BRR OD: 


Astrantia major 

These beautiful perennials are 
becoming popular, thanks to the range 
now available. Clumps of leaves appear 
in spring and are topped by dainty 
flowers held on tall stems. The showy 
white or pink bracts resemble petals 
and encircle the true flowers. 


H: 18 in (45 cm), S: 12 in (30 cm) 


Artemisia alba ‘Canescens’ 

This useful front-of-border perennial, 
with its silver leaves, should be more 
widely grown. The lacy foliage is 
held on stems that tend to sprawl, 
covering the soil well. Cut plants to 
the ground in a cold winter, and new 
shoots will appear in spring. 


H: 12 in (30 cm), $: 12 in (30 cm) 


Bergenia purpurascens 

This perennial has beautiful foliage 
and flowers. It is more compact and 
has a longer season of interest than 
most bergenias, so it is better suited 
to small gardens. The glossy foliage 
develops rich purple tints in winter; in 
spring, pinkish-purple flowers appear. 


H: 12 in (30 cm), S: 24 in (60 cm) 
www OO: 0: 


Aster ‘Coombe Fishacre’ 

In early fall, few plants can compete 
with asters. This selection has a long 
flowering period and is well suited 
to smaller gardens. The blooms are 
daisylike, pink with a darker eye, and 
appear in a multitude, lasting until 
the first frost. 


H: 24 in (60 cm), S: 24 in (60 cm) 


Calluna vulgaris ‘Silver Knight’ 
For silver foliage, few heathers create 
a better effect than this shrubby, 
evergreen plant. When mature, it 
produces a wonderful wispy silver 
cloud of dense, quite upright, but 
ground-covering, growth. Although 
easy to grow, it must have acidic soil. 


H: 12 in (30 cm), S: 24 in (60 cm) 
BRR OO 














Campanula glomerata 

One of the simplest campanulas to 
grow, this low, spreading perennial 
makes a good summer ground cover, 
and self-seeds freely. From early 
summer until fall, heads of bell- 
shaped blue or white flowers appear 
on short stems. 


H: 12 in (30 cm), S: 3 ft (1 m) 


Cerinthe major 

Growing swiftly from seed, this 
annual develops into a low bush, 
covered in blue-silver leaves. 
Long-lasting, purple, bell-shaped 
flowers appear in late spring, giving 
an attractive, almost iridescent 
appearance. It self-seeds freely. 


H: 18 in (45 cm), S: 12 in (30 cm) 
wee OO: 


Catananche caerulea 

This sun-loving perennial is grown for 
its lavender-blue flowers, which look 
rather like pale cornflowers, produced 
in summer and fall. The blooms are 
held on a wiry stalk above clumps of 
silvery foliage. They combine well 
with other pale-colored plants. 


H: 24 in (60 cm), $: 12 in (30 cm) 
BR OOM 


Convolvulus cneorum 

This evergreen, low-growing shrub 

is grown for both its soft, bright silver 
foliage and the multitude of white, 
cup-shaped flowers that appear in 
summer. Each flower lasts little more 
than a day, but the bush is covered 

in blooms for weeks. 


H: 20 in (50 cm), S: 3 ft (1 m) 
ee OO: 
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Ceratostigma plumbaginoides 
Easy to grow, this low shrub flowers 
when most other plants have 
finished. It spreads at the root and, 
under ideal conditions, forms a large 
clump. The rich blue flowers are held 
in clusters above the leaves, which 
turn red before falling. 


H: 12 in (30 cm), S: 24 in (60 cm) 


Diascia barberae ‘Blackthorn 
Apricot’ 

Often grown as an annual, this plant 
is perennial in the right position. 
Although cut to the ground in winter, 
new stems appear in spring to make a 
small sprawling clump. The stems bear 
peach-colored flowers all summer. 


H: 12 in (30 cm), S: 12 in (30 cm) 
Bw OO: 
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Erica carnea ‘Foxhollow' 

There are many winter-flowering 
heathers, but this is a favorite, 
bearing small, pale pink, bell-shaped 
flowers throughout the coldest 
weather. The needlelike, pale green 
leaves become tinged with red in 
winter. A good low-growing plant. 


H: 8 in (20 cm), S: 24 in (60 cm) 
BROOD: 


Euphorbia cyparissias ‘Fens Ruby’ 
This low-growing perennial is a 
useful, if somewhat invasive, plant, 
grown for its foliage and spring 
flowers. In spring, purplish-green 
shoots appear, producing delicate 
foliage. As the season progresses, 
small, lime green flowers develop. 


H: 12 in (30 cm), S: 6 ft (2 m) 
BROOD: 


Erigeron karvinskianus 

The little Mexican daisy is a welcome 
plant in many gardens, often growing 
in gaps in paving or out of dry stone 
walls—anywhere hot and dry. The 
small pink-tinged white daisy flowers 
appear from early summer to winter 
on low, sprawling plants. 


H: 8 in (20 cm), S: 24 in (60 cm) 
ew OO 


Euphorbia rigida 
This sprawling plant is superb in a 
sunny rock garden. Fleshy stems arise 


from a central crown, then grow along 


the ground in an almost snakelike 
fashion, holding narrow, triangular 
blue-silver leaves. Lime green flowers 
appear in early summer. 


H: 8 in (20 cm), S: 24 in (60 cm) 
ee OO: 


Erysimum ‘Bowles’ Mauve’ 

This is a superb plant for injecting 
color into cottage-garden-style 
plantings in spring and summer. It 
forms an evergreen, shrubby plant 
with gray-green leaves. In spring, 

the flowering stems are soon covered 
with purple flowers. 


H: 24 in (60 cm), S$: 24 in (60 cm) 
HB OO: 


Francoa sonchifolia 

In a sunny, warm area, this perennial 
makes a good ground cover. The 
fleshy leaves grow from a creeping 
stem, which in mid- to late summer 
sends up tall stems, well above the 
foliage, of pale pink flowers spotted 
with darker pink. 


H: 24 in (60 cm), S: 24 in (60 cm) 














Fuchsia ‘Genii’ 

This compact, hardy fuchsia is a 
reliable cultivar. It produces masses 
of pendent purple and red flowers 

in late summer and fall, until the first 
frost. The blooms are held against 
bright yellow leaves, adding to the 
plant's impact. 


H: 24 in (60 cm), S: 24 in (60 cm) 


Geranium Rozanne (‘Gerwat') 

One of the finest of all cranesbills, 
this selection has trailing, non-rooting 
stems that cover the ground from late 
spring, producing masses of large, 
open, bright blue flowers from early 
summer well into fall. Cut back stems 
in winter. 


H: 18 in (45 cm), S: 24 in (60 cm) 


Gaura lindheimeri 

A delicate-looking perennial for the 
front of a sunny border that produces 
wands of open, white flowers held 
on slim stems from midsummer until 
mid-fall. A hard frost will kill the top 
growth, but fresh shoots appear in 
spring if protected in winter. 


H: up to 3 ft (1 m), $: 3 ft (1 m) 


Geum coccineum 

This clump-forming perennial is a 
fine summer-flowering plant. It forms 
a rosette of toothed green leaves, 
and attractive, open, saucer-shaped, 
orange-red flowers with yellow 
stamens for several weeks. Plants 

like sun but not overly dry soil. 


H: 20 in (50 cm), $: 12 in (30 cm) 
EK OOO So: 
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Geranium ‘Ann Folkard' 

This hardy geranium is appealing for 
both flowers and foliage. The leaves 
are hand-shaped and bright gold in 
color, especially when young; they 
become greener as they age. Large, 
open, bright magenta flowers with 
dark centers are produced all summer. 


H: 24 in (60 cm), S: 3 ft (1 m) 


Geum rivale 

A European native, the little water 
avens is attractive for wet areas, 
perhaps in wilder patches of the 
garden. This perennial forms clumps 
of leaves, and over several weeks in 
early summer produces dusky pink 
and red bell-shaped flowers. 


H: 20 in (50 cm), S: 12 in (30 cm) 
Bee OOo: 
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Hakonechloa macra ‘Aureola’ 

This ornamental grass is a fine 
garden plant. It forms a low clump 

of gold and green striped foliage. 
The plant spreads slowly from slender 
rhizomes and will grow in a range 

of situations, including sun, as long 
as the soil is moist. 


H: 12 in (30 cm), $: 16 in (40 cm) 


Hypericum olympicum 

An ideal plant for open, sunny 
positions, this low-growing shrub 

is a fine sight in summer. The small 
leaves are gray-green and a good 

foil to the open, starry, golden yellow 
flowers produced in clusters at the 
ends of the stems. 


H: 12 in (30 cm), $: 20 in (50 cm) 
BR OO: 


Helianthemum ‘Rhodanthe 
Carneum’ ('Wisley Pink’) 

This low-growing plant is ideal for 
sunny rock gardens. Plants are ever- 
green with small, oval, silvery foliage. 
In early summer, silver-pink flowers 
with a soft yellow eye appear. They last 
a day, but are produced in profusion. 


H: 12 in (30 cm), S: 20 in (50 cm) 
eR OO 


Iris unguicularis 

Few herbaceous plants are of interest 
in winter, but this evergreen iris is a 
stellar performer. For much of the 
year, it is unremarkable, but in mild 
spells during winter, delicate 
lavender-mauve flowers with yellow 
markings open, lasting several days. 


H: 12 in (30 cm), S: 24 in (60 cm) 
eRe OO: 


Hemerocallis ‘Golden Chimes’ 

A dainty day lily, ideal for the small 
garden because it is compact and 
free-flowering. In summer, flowering 
stems appear from clumps of narrow, 
arching leaves. The bright yellow, 
open, trumpet-shaped flowers have 
brownish-red reverses. 


H: up to 3 ft (1 m), $: 20 in (50 cm) 


Lychnis flos-cuculi 

The ragged robin is a European 
native. It is a short-lived perennial 
that sends up tall flowering stems in 
early summer. The flowers are open, 
starry, usually pale pink, sometimes 
white, with long narrow petals. 
Plants grow well in damp shade. 


H: 30 in (75 cm), S: 12 in (30 cm) 
BB OOO Oe: 














Narcissus ‘Jetfire’ 

There are many narcissi to choose 
from, but this selection, with its 
elegant and brightly colored early 
spring blooms, is a favorite. The flower 
petals are rich gold and reflexed, 
while the trumpet is a contrasting 
reddish orange. 


H: 9 in (22 cm), S: 4 in (10 cm) 


Osteospermum ‘Sunny Serena’ 

A tender perennial, grown for its 
dazzling daisy flowers in summer 
and well into fall, this plant is well 
suited to container cultivation 

or filling gaps in sunny beds and 
borders. Remove blooms as they 
fade and fertilize regularly if in a pot. 


H: 24 in (60 cm), S: 12 in (30 cm) 
# OO: 


Nepeta x faassenii 

Useful and easy, catmint is a clump- 
forming plant with spreading stems 
and blue-green, soft, aromatic foliage 
that is attractive to cats. In summer, 
sprays of blue flowers appear. If the 
plant is cut back after flowering, it 
will produce a second crop. 


H: 20 in (50 cm), $: 20 in (50 cm) 
BRR OO 


Penstemon ‘Alice Hindley’ 

With its shimmering, pale mauve- 
violet flowers carried in upright 
flowerheads, this is one of the most 
desirable penstemons. Oval leaves are 
carried on woody stems that should 
not be cut back until spring, when new 
shoots arise from the base of the plant. 


H: 30 in (75 cm), S: 20 in (50 cm) 
Bee OO: 
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Oenothera speciosa 

Low-growing and sun-loving, this plant 
spreads freely at the root, especially 
in light soil, producing short, upright 
stems. The large, cup-shaped, pink 
flowers open from pointed buds and 
are short-lived, but appear in great 
profusion throughout summer. 


H: 12 in (30 cm), S: 20 in (50 cm) 
He aR OO 


Penstemon ‘Andenken an 

Friedrich Hahn’ 

A most popular penstemon, this plant 
is better known as P. ‘Garnet’. Loose 
but upright flowerheads of rich red, 
tubular blooms appear throughout 
summer and well into fall, until the 
first frost. 


H: 30 in (75 cm), S: 24 in (60 cm) 
BR OO: 
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Persicaria affinis ‘Superba’ 

For ground cover, there are few plants 
to match this perennial, particularly 

in late summer and fall, when the 
blooms open pale pink and age to 
crimson, giving a fine two-tone look 
on the same plant. Rust-brown leaves 
carpet the ground in winter. 


H: 12 in (30 cm), S: 24 in (60 cm) 


Pulsatilla vulgaris 

The pasque flower is one of the most 
beautiful spring flowers. The fernlike 
foliage forms a small clump, while its 
star-shaped flowers are usually rich 
purple, but can be pink, red, or white, 
and have a boss of golden stamens. 
The plant prefers chalky soil. 


H: 12 in (30 cm), S: 8 in (20 cm) 
BRR OO: 


Phlox ‘Chattahoochee’ 

A low-growing perennial that is ideal 
for the front of a border or a rock 
garden. In early summer, flowers 

are carried in clusters. They are a 
delightful rich lilac color with a 
central reddish-purple eye, and are 
produced in profusion. 


H: 12 in (30 cm), S: 24 in (60 cm) 


Rudbeckia fulgida var. sullivantii 
‘Goldsturm' 

Perennials that flower in fall are 
valuable, and this plant is also compact. 
Its daisylike flowers, with narrow, 
golden petals and a black central cone, 
open atop sturdy stems, which should 
be cut to the ground after flowering. 


H: 24 in (60 cm), S$: 24 in (60 cm) 
BEE OOD: 


Pittosporum tenuifolium 

‘Tom Thumb' 

This evergreen makes a great addition 
to the smaller garden, with its compact 
form and mahogany-colored foliage. 
The leaves are particularly attractive in 
spring as green new growth emerges, 
giving the plant a two-tone effect. 


H: up to 3 ft (1 m), S: 24 in (60 cm) 
ak OO: 


Sedum ‘Herbstfreude’ 

With its succulent gray-green stems 
and foliage, this plant is well adapted 
to withstand hot sun and drought. 

In late summer, flat heads of rust 

red flowers open, lasting for several 
weeks; the dry flowerheads remain 
attractive into winter. 


H: 24 in (60 cm), S: 3 ft (1 m) 
SB OO: 














Sisyrinchium striatum ‘Aunt May’ 
This choice plant earns its keep. All 
year, the rapier-like foliage, striped 
lengthwise with cream and gray- 
green, provides striking contrast 

to more rounded shapes. In early 
summer, spikes of primrose yellow 
flowers open in succession. 


H: 24 in (60 cm), $: 12 in (30 cm) 


Veronica gentianoides 
‘Tissington White’ 

A good plant for early summer, this 
low-growing perennial carpets the 
ground with its shiny oval leaves. 
Numerous spikes of gray-white 
flowers arise in late spring and 
remain attractive for several weeks. 


H: 24 in (60 cm), S: 24 in (60 cm) 
BEE OOD: 


Stachys byzantina ‘Big Ears’ 

This selection of the common lambs’ 
ears has large, oval leaves, which are 
covered with silvery white “wool.” 
The low-growing plant is particularly 
attractive at the front of a pale- 
colored border. In summer, erect 
spikes of mauve flowers appear. 


H: 24 in (60 cm), S: 3 ft (1 m) 
RRR OG 


Vinca difformis 

Periwinkles are popular ground- 
covering plants, but this species is 
more refined than many. The flowers 
are its main attraction. They are 
produced through much of winter 
and spring and are pale blue to nearly 
white and propeller-shaped. 


H: 24 in (60 cm), S: 4 ft (1.2 m) 
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Stipa tenuissima 

This perennial grass is a good choice 
for the garden, since it is beautiful for 
much of the year. In spring, the bright 
green growth is attractive, but in 
summer, the flowerheads give clumps 
a fluffy appearance, and as the seeds 
form, plants become straw-colored. 


H: 24 in (60 cm), $: 12 in (30 cm) 
BB OO: 


Zauschneria californica 
Spectacular in flower, this plant needs 
a hot situation to grow well, but is an 
excellent choice for a sunny corner. 

It forms a low plant with small gray- 
green leaves. In late summer, sprays 
of vibrant, orange-red flowers appear, 
each bloom shaped like a small fuchsia. 


H: 24 in (60 cm), S: 24 in (60 cm) 
BOD: 
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Alchemilla mollis 

Commonly known as lady’s mantle, 
this perennial thrives in the shade. 
The soft green leaves form a mound 
of growth, and have a charming 
way of catching water droplets. In 
summer, heads of lime green, small 
flowers appear. 


H: 12 in (30 cm), S: 24 in (60 cm) 


Carex elata ‘Aurea’ 

With vibrant fountains of rich, golden, 
grassy foliage, this clump-forming 
deciduous perennial is a desirable 
plant for moist, even wet, soil in 
shade. Here, it shines out from darker 
plants, especially in spring when the 
leaves are young. 


H: 28 in (70 cm), S: 18 in (45 cm) 
EK OOD: 


Arum italicum subsp. italicum 
‘Marmoratum’ 

This perennial is grown for its winter 
foliage. Leathery leaves, richly veined 
in silver-white, appear in late fall. 

The green flowers in summer are 
unremarkable, but later displays of 
red berries (poisonous) are attractive. 


H: 24 in (60 cm), $: 12 in (30 cm) 
BEE OOD: 


Cornus canadensis 

A seldom-seen ground-cover plant 
that spreads by rhizomes in acidic 
soil. The leaves are held around short 
stems, and showy white flowerheads 
are borne in early summer. Each has 
four “petals” that are actually bracts, 
and may be followed by red berries. 


H: 8 in (20 cm), S: 3 ft (1 m) 
eR OD: 


Brunnera macrophylla 

‘Dawson's White’ 

This compact perennial needs a 
cool, moist position. The hairy, 
heart-shaped leaves, margined with 
white, are particularly attractive with 
the sprays of blue flowers that are 
carried on stems above the foliage. 


H: 12 in (30 cm), S: 12 in (30 cm) 
BES OOD: 


Corydalis flexuosa 

This dainty perennial is easy to grow 
in a cool corner. It comes into growth 
early, fleshy shoots producing fern- 
like leaves. The electric blue flowers 
are held in clusters and look rather like 
shoals of little fish. After flowering, 
plants often die down quickly. 


H: 8 in (20 cm), S: 24 in (60 cm) 
BB OG: 














Cyclamen hederifolium 

This is an essential plant for its fall 
flower displays. The plant grows from 
a corm just below the surface of the 
soil, sending up masses of pink or 
white flowers, followed by attractive 
leaves that are marked with silver or 
darker green. 


H: 4 in (10 cm), S: 8 in (20 cm) 
BER OOD: 


Galanthus nivalis 

The first flowers of the common 
snowdrop are a sign to gardeners 
that spring is on the way. These 
plants grow well in shade and will 
quickly bulk up to form large clumps, 
which need to be split regularly to 
keep them flowering. 


H: 4 in (10 cm), S: 8 in (20 cm) 
BEE OOD: 


Daphne laureola subsp. philippi 
This upright bushy evergreen is slow- 
growing and suited to the smaller yard. 
The leaves are shiny and clustered 
toward the tops of the stems, from 
where, in late winter, strongly 
perfumed, green bell-shaped flowers 
appear, followed by black berries. 


H: 24 in (60 cm), S: 3 ft (1 m) 
BEE OOD: 


Geranium macrorrhizum 

This is one of the lower-growing 
cranesbills, good for planting under 
larger shrubs and forming a dense 
ground cover with its soft aromatic 
foliage. In spring, short stems 
produce clusters of pink, mauve, 

or white flowers over several weeks. 


H: 12 in (30 cm), S: 24 in (60 cm) 
BEE OOD: 
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Epimedium x versicolor 

These easy-to-grow, clump-forming 
perennials are good for shaded spots 
under shrubs. The dainty, divided 
foliage is attractive, especially in 
spring, and is often bronze-tinged. 
Clusters of yellow, orange, or pink 
flowers appear at the same time. 


H: 8 in (20 cm), S: 12 in (30 cm) 
BES OOD: 


Helleborus x hybridus 

Also known as Lenten roses, these 
perennials are very popular spring 
plants. In late winter, new shoots 
emerge; the nodding flowers appear 
first, followed by the leaves. The 
flowers come in many colors (but 
not blue), and they last for weeks. 


H: 20 in (50 cm), S$: 12 in (30 cm) 
BR OOD 
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Heuchera ‘Plum Pudding’ 

This foliage plant makes an attractive 
addition to a shady border. The 
rounded, evergreen, wavy-edged 
leaves are purple-red with silver 
markings that give the plant a 
metallic shimmer. In summer, spires 


of flowers are held above the foliage. 


H: 24 in (60 cm), S$: 12 in (30 cm) 
BER OOD: 


Omphalodes cappadocica 
‘Cherry Ingram’ 

This little perennial is a delight in 
spring. Its small leaves form a 
compact clump that starts early into 
growth. Starry, mauve-blue flowers 
are carried in small spires and are 
beautiful for several weeks. 


H: 8 in (20 cm), S: 12 in (30 cm) 
BER OOD: 


Lysimachia nummularia ‘Aurea’ 
This perennial’s brightly colored 
foliage means it can be used in 

the garden to dramatic effect. The 
golden, oval leaves are held on stems 
that grow flat on the ground, forming 
a dense mat. Yellow, cup-shaped 
flowers appear in summer. 


H: 1% in (3 cm), S: 3 ft (1 m) 
1: 


Ophiopogon planiscapus 
‘Nigrescens’ 

A useful perennial that can be 
combined with many other plants. 
It is clump-forming and evergreen 
with almost black, grasslike foliage. 
In summer, small, mauve flowers 
appear, followed by black berries. 


H: 6 in (15 cm), S: 8 in (20 cm) 
BEE OOD: 


Meconopsis cambrica 

The delightful Welsh poppy is a 
welcome plant in many gardens; 

its fresh foliage and flowers make 

a wonderful show in shaded 
positions. The flowers, carried on 
slender stems above the leaves, 
appear in shades of yellow or orange. 


H: 20 in (50 cm), S: 12 in (30 cm) 
BRE OOD 


Pachysandra terminalis 

This evergreen, ground-covering 
plant is one of few that will grow in 
dry shade under shrubs and trees. Its 
toothed leaves form a mat of growth 
that prevents weeds; the plant 
spreads via underground runners. 

In summer, white flowers appear. 


H: 8 in (20 cm), S: 24 in (60 cm) 
Bee OOD 














Primula pulverulenta 

This perennial must have moist, rich 
soil to thrive. The leaves emerge in 
spring before the flowerheads. The 
stout stems, which are covered in a 
chalky white coating, are striking and 
contrast well with the rounded heads 
of small, reddish purple blooms. 


H: 24 in (60 cm), $: 12 in (30 cm) 
BEE OOD: 


Saxifraga fortunei 

This perennial is remarkable for its 
late-flowering habit, although some 
selections bloom during summer. 

It is a clump-forming plant with 
handsome, glossy, hand-shaped 
leaves. Showy flowerheads of white 
flowers appear before the frost. 


H: 20 in (50 cm), S: 12 in (30 cm) 
BEE OOD: 


Primula vulgaris 

The common primrose is a worthy 
garden plant and will grow in shady 
borders under trees and shrubs, in 
cool rock gardens, or naturalized in 
grass. In early spring, a succession of 
yellow, or sometimes white, or even 


pink, flowers open over many weeks. 


H: 6 in (15 cm), S: 8 in (20 cm) 
ee OD: 


Tiarella cordifolia 

A good ground-cover plant, this 
perennial spreads from runners, 
colonizing small areas. The hand- 
shaped leaves are soft and tinted 
purple. Small, white, pink-tinged 
flowers are held in short spires 
during spring. 


H: 8 in (20 cm), S: 24 in (60 cm) 
BEE OOD: 
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Pulmonaria ‘Sissinghurst White’ 
With attractive, bell-shaped flowers 
produced over many weeks in 
spring, and silver-green foliage, 
these perennials are excellent garden 
plants. This dependable selection 
has white flowers that show up 

well in shade. 


H: 8 in (20 cm), S: 24 in (60 cm) 


Uvularia grandiflora 

A most elegant perennial that bears 
flowers in mid-spring. Tall, slender 
stems with oval leaves arise, from 
which dangle bell-shaped, yellow 
flowers with long twisted petals. It 

is not an easy plant and likes cool, 
moist soil with added organic matter. 


H: 24 in (60 cm), S: 12 in (30 cm) 
Be OOD 
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Acer palmatum ‘Sango-kaku’ 
This elegant Japanese maple is a 
shade-loving deciduous tree for all 
seasons. In spring and fall the 
palmate leaves are distinctly yellow, 
and in winter the bright lacquer-red 
stems make a striking feature. 
Provide shelter and fertile soil. 


H: 20 ft (6 m); S: 15 ft (5 m) 


NE 
a 
> 


Betula utilis var. jacquemontii 
For winter garden impact, plant this 
white-barked Himalayan birch as a 
multistemmed tree or a cluster of 
three saplings. Cultivars, including 
‘Jermyns’ and ‘Grayswood Ghost’, 
have even brighter bark. Long catkins 
dangle in early spring. 


H: 60 ft (18 m); S: 30 ft (10 m) 


Amelanchier x grandiflora 
‘Ballerina’ 

A small spreading tree for acidic, clay- 
rich soils and exposed sites. White 
blossoms smother the bare branches 
in spring, followed by red, ripening to 
black, fruits. The oval leaves, bronze- 
tinted in spring, color red in fall. 


H: 20 ft (6 m); S: 25 ft (8 m) 


Camellia x williamsii 

An evergreen, shade-loving shrub 
that flowers through mid- and late 
spring and drops its spent flowers 
neatly. Single to fully double blooms 
are white through to deep pink, and 
cultivars are suitable for large pots or 
as wall shrubs. Requires acidic soil. 


H: 6-15 ft (2-5 m); S$: 3-10 ft (1-3 
m) 38 O 


Arbutus unedo 

This evergreen with flaky red-brown 
bark forms a large shrub or small tree 
in sheltered gardens. Lily-of-the- 
valley-like blooms appear in early 
winter, and the rounded fruits, 
ripening red in fall, give rise to the 
common name, strawberry tree. 


H: 25 ft (8 m); S: 25 ft (8 m) 


Cornus controversa ‘Variegata’ 
Tiered whorls of branches create a 
distinctive architectural profile, and 
with bright green and white foliage 
and flat heads of white flowers in 
early summer, this charming tree 
makes a beautiful focal point. 
Requires neutral to acidic soil. 


H: 23 ft (7 m); S: 23 ft (7 m) 
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Cornus kousa var. chinensis Crataegus laevigata Cupressus sempervirens 

‘China Girl’ ‘Paul's Scarlet’ Stricta Group 

This small conical tree, for neutral Like many hawthorns, this hardy The narrow columns of Italian 

to acidic soils, has tiny green flowers tree with a long season of interest cypress act like exclamation marks. 

in early summer, surrounded by is suitable for exposed sites. ‘Paul’s Informal groups also work well in 
creamy white, petal-like bracts. Fleshy | Scarlet’ has a mass of raspberry red Mediterranean-style gravel gardens, 
red fruits develop later, followed by blossoms in late spring followed by casting little shade. Maintain a single 
purple-red fall leaves. a crop of red berries loved by birds. leading shoot when plants are young. 
H: 22 ft (7 m); S: 15 ft (5 m) H: 25 ft (8 m); S: 25 ft (8 m) H: 70 ft (20 m); S: 10 ft (3 m) 

RAB OO: 2: Raw OOO: MH aa OO: 




















Fagus sylvatica Fatsia japonica Ilex x altaclerensis ‘Golden King’ 
Beech makes an excellent hedge or The false castor-bean plant is ashade- | Sparkling in winter sunshine with its 
windbreak, holding on to its coppery | loving evergreen that adds a tropical glossy, almost spineless, yellow-edged 
fall leaves through winter; the new or contemporary touch with its glossy, | leaves, this holly makes a neat conical 
spring foliage is bright green. Plant hand-shaped leaves and branched shape with little pruning. Despite its 
bareroot hedging between late fall flowerheads in fall. Plant in late spring | name, ‘Golden King’ is female and, 
and early spring. Trim once in late in a sheltered spot. Remove frost- with male pollen in the vicinity, 
summer. damaged leaves in spring. produces crops of red berries. 

H: 4-20 ft (1.2-6 m); $: 4-6 ft (1.2-2 H: 5-12 ft (1.5-4 m); $: 5-12 ft (1.5-4 m) | H: 20 ft (6 m); S: 13 ft (4 m) 

m) eee O oO OE ee O OE sea OO: Oe 
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Magnolia x loebneri Mahonia x media ‘Charity’ 
‘Leonard Messel’ As well as upright flower clusters 
This rounded tree or large shrub in late fall and blue-black berries 
blooms on bare branches in mid- loved by birds, ‘Charity’ is strikingly 
spring. The eye-catching flowers are architectural, with whorls of large, 


1 


lilac pink and produced in abundance. | evergreen, spiny leaves. ‘Winter Sun 
Provide fertile, moisture-retentive soil | blooms through winter. Prune lightly 
and shelter from wind. Tolerates lime. | after flowering to keep compact. 


H: 25 ft (8 m); S: 20 ft (6 m) H: 15 ft (5 m); S: 12 ft (4 m) 
we OO: Ge: ee OD: 








Photinia x fraseri ‘Red Robin’ Phyllostachys nigra 

Although this evergreen can be kept Black bamboo produces a column of 
fairly compact through spring and slender arching stems, glossy black 
summer pruning, it makes an when mature and contrasting with 
excellent back-of-border plant or the light green leaves. Associate with 
informal hedge. The new growth is other architectural plants or grow in 


bright coppery red and large heads of | a pot. Thin out weak canes from the 
tiny white flowers appear in late spring. | base and cut off low side shoots. 


H: 15 ft (5 m); S: 15 ft (5 m) H: 10-15 ft (3-5 m); $: 6-10 ft (2-3 m) 





Malus x robusta ‘Red Sentinel’ 
Crabapples are two-season plants, 
offering both blossoms and attractive 
fruits. ‘Red Sentinel’ is very hardy 
and bears white flowers in late spring 
followed by small yellow-red glossy 
fruits that turn dark red with age 

and last well into winter. 


H: 22 ft (7 m); S: 22 ft (7 m) 
aR OO: 


Prunus x subhirtella 

‘Autumnalis Rosea’ 

Perfect for the smaller garden, this 
cherry bears tiny clusters of delicate, 
double pale pink flowers during mild 
periods from fall through to spring. 
The leaves are narrow, bronze when 
young, and the habit airy. 


H: 25 ft (8 m); S: 25 ft (8 m) 
eee OO: 
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Rhamnus alaternus 
‘Argenteovariegata’ 

A white-variegated form of Italian 
buckthorn with contrasting black 
stems, this dense evergreen makes a 
handsome wall shrub. In a sheltered 
spot it can also be grown freestanding, 
or clipped into a broad cone or dome. 


Sorbus vilmorinii 

This dainty Chinese rowan eventually 
forms a small tree. The dark, glossy 
green divided leaves turn rich 
red-purple in fall, and late spring 
flowers produce drooping clusters 
of crimson berries, aging to pink and 
white. Likes deep, fertile, acidic soil. 


Sorbus aria ‘Lutescens’ 

A compact, oval-headed whitebeam, 
the unfurling felted leaves are silvery- 
white, becoming light sage with white 
undersides. In late spring, prominent 
clusters of white flowers appear, 
followed by dark red fruits. An ideal 
lawn specimen. Tolerates chalk. 





H: 15 ft (5 m); S: 12 ft (4 m) 
we OS 





H: 30 ft (10 m); S$: 25 ft (8 m) 


H: 15 ft (5 m); S: 15 ft (5 m) 
ww OO: 0: 











Taxus baccata 

Clipped as a hedge, the shade-loving 
common yew produces a smooth, 
dense finish. Cut once in late summer. 
Plant bare-root plants in the dormant 
season, ideally before Christmas, and 
container plants year-round. The whole 
plant is poisonous. 


H: 6-12 ft (2-4 m); $: 3-5 ft (1-1.5 m) 





Viburnum x bodnantense ‘Dawn’ 
In frost-free periods, from late fall to 
spring, this upright deciduous shrub 
produces clusters of pink blooms 
with a strong scent of sweet 
almonds. It is happy in clay and 
requires little pruning. ‘Deben’ and 


‘Charles Lamont’ are similar cultivars. 


H: 10 ft (3 m); S: 6 ft (2 m) 


Viburnum tinus ‘Eve Price’ 

This compact and tough evergreen 
tolerates a wide range of soils and 
flowers from early winter to mid- 
spring. Flower clusters are pink in bud, 
opening white and honey-scented, 
and these are followed by blue-black 
berries that are attractive to birds. 


H: 10 ft (3 m); S: 10 ft (3 m) 
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Clematis ‘Bill MacKenzie’ 

This vigorous cultivar flowers from 
midsummer to late fall and bears 
intriguing “lemon peel” blooms 

with dark red centers. Fluffy silver 
seed-heads follow, and the foliage is 
light green and feathery. Prune stems 
almost to the ground in early spring. 


H: 22 ft (7 m) 


Clematis ‘Perle d’Azur’ 

Profuse in bloom, this sky-blue, 
small-flowered clematis shines from 
midsummer to fall even on a north- 
facing wall. Prune back to about 

12 in (30 cm) from ground level in 
spring, just above strong buds. 
‘Prince Charles’ is more compact. 


H: 15 ft (5 m) 


Clematis ‘Etoile Violette’ 

From midsummer through to fall, 
violet-purple nodding blooms are 
produced on the new season's 
growth. As with all viticella clematis, 
prune hard in early spring to about 
12 in (30 cm) from ground level, just 
above a pair of fat buds. 


H: 15 ft (5 m) 





Euonymus fortunei ‘Silver Queen’ 
Though usually grown as ground cover, 
euonymus cultivars will climb walls 
and fences, self-clinging via aerial 
roots. ‘Silver Queen’ makes dense, 
bushy wall cover, adding light to a 
shady view, and the white edges 

turn pink in winter. Trim to neaten. 


H: 20 ft (6 m) 


Clematis ‘Markham’s Pink’ 

This dainty, double-flowered clematis 
has rose-pink blooms from spring to 
early summer and silvery ornamental 
seedheads. It is ideal for decorating 

a trellis, covering a low wall, or 
training up a shrub or small tree. 
Prune only to remove dead stems. 


H: 8 ft (2.5 m) 
Bw OO: Oe: 








Hedera helix ‘Glacier’ 

The gray-green, three- to five-lobed 
leaves of this English ivy are marbled 
with a variable white margin that is 
brightest in good light. Self-clinging 
stems make a close-knit wall or fence 
covering, and it can be pruned at 
any time to control spread. 


H: 8 ft (2.5 m) 


























Hydrangea anomala subsp. 
petiolaris 

Although this deciduous, self-clinging 
climber takes a few years to begin 
climbing and flowering in earnest, it is 
a stunning sight on a shady wall when 
covered in its white midsummer 
blooms. It has yellow fall foliage. 


H: 50 ft (15 m) 


Schizophragma integrifolium 

This self-clinging, deciduous hydrangea 
relative blooms in midsummer and 
bears heads of tiny fertile flowers 
surrounded by showy sterile bracts. 
Schizophragma hydrangeoides 
‘Roseum’ has pink bracts. Shade the 
roots and provide initial support. 


H: 40 ft (12 m) 


Parthenocissus henryana 

This well-behaved form of Virginia 
creeper develops silvery veins and red 
tints in partial shade but has better 
fall color in full sun, when the leaves 
turn crimson before falling. It clings 
to vertical surfaces via sticky-ended 
tendrils. Prune to control size. 


H: 30 ft (10 m) 


Trachelospermum jasminoides 
Confederate or star jasmine is an 
evergreen twining climber with small, 
fragrant, white pinwheel blooms in 
midsummer. Thrives in a hot, sheltered 
site. Provide wire supports. Growth 
may be slow at first. Trachelospermum 
asiaticum is similar. 


H: 28 ft (9 m) 
BR OD 
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Pileostegia viburnoides 

An evergreen, self-clinging climber 
that thrives in sheltered sites on fertile 
soil. The architectural leaves are long, 
leathery and pointed and, in late 
summer and fall, frothy sprays of 
white flowers appear. May take a 

few years to reach flowering size. 


H: 20 ft (6 m) 








Vitus vinifera ‘Purpurea’ 

The leaves of this deciduous vine are 
intricately cut and a rich red-purple 
shade, becoming darker in fall when 
clusters of unpalatable small, round, 
purple grapes ripen. Provide support 
for the tendrils to cling to and plant 
on fertile soil. 


H: 22 ft (7 m) 
Bee OOm 
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Acer palmatum var. dissectum 
Dissectum Atropurpureum Group 
Purple-red, finely cut foliage, which 
turns a vibrant red in fall, covers the 
arching stems of this slow-growing 
deciduous shrub. Like other Japanese 
maples, it prefers rich, moisture- 
retentive soil and a sheltered site. 


H: 6 ft (2 m); S: 10 ft (3 m) 


Ceanothus x delileanus 

‘Gloire de Versailles’ 

A deciduous California lilac, this 
bushy shrub flowers prolifically from 
midsummer to mid-fall. The blooms 
are a soft powder-blue and work 
well in a mixed border. Prune to a 
low framework in mid-spring. 


H: 5 ft (1.5 m); $: 5 ft (1.5 m) 
aa OO: 


Aucuba japonica ‘Variegata’ 
Spotted laurel is a shade-loving 
evergreen whose gold-splashed leaves 
lighten gloomy corners. Tolerant of 
pollution, it is ideal for city gardens. 
Female forms, like ‘Crotonifolia’ and 
‘Variegata’, have bright red berries. 
Remove frost-damaged tips in spring. 


H: 10 ft (3 m); S: 10 ft (3 m) 
BEE OOD: 


Choisya ‘Aztec Pearl’ 

This rounded, evergreen Mexican 
orange blossom has glossy narrow 
leaves that produce an airy effect. 
Flowering abundantly in late spring, 
with a second late-summer show, 

its star-shaped blooms are pink-tinged 
white and fragrant. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 


aM 


Buddleja ‘Lochinch’ 

This butterfly bush has silvery-white 
stems and gray-green leaves that 
make a lovely foil for the pale 
lavender flowerheads, which appear 
from mid- to late summer. Each tiny 
bloom has an orange “eye.” Prune 
back hard in early spring. 


H: 8 ft (2.5 m); S: 10 ft (3 m) 
HR OO: 


rN ig 





Choisya ternata Sundance 
Lime-colored and slow-growing, 

this popular, neat evergreen makes a 
vibrant addition to a shady border; it 
rarely flowers. On drier soils or in full 
sun, the foliage is golden. Avoid poor 
soils, and frost-prone or exposed 
sites. A good container plant. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 

































Cornus alba ‘Sibirica’ 

This slowly suckering dogwood has 
red fall foliage and lacquer-red winter 
stems. Plant in groups for maximum 
impact, and prune hard in early 
spring to promote plenty of new 
growth with vibrant color. Tolerates 
waterlogged clay. 


H: 10 ft (3 m); S: 10 ft (3 m) 


a 


Escallonia laevis ‘Gold Brian’ 

This compact cultivar is grown mainly 
for its attractive bright, lime-green 

to gold, glossy foliage. A reliable 
evergreen for most gardens, it resents 
exposure to cold, drying winds. Deep 
pink blooms are produced during 
summer. Pruning is rarely required. 


H: 4 ft (1.2 m); S: 4 ft (1.2 m) 


Cornus alba ‘Spaethii’ 

Variegated dogwoods provide foliage 
contrast in mixed borders and help 
to lighten evergreen plantings. When 
established, prune out one-third of 
the oldest growth in early spring to 
promote the cherry-red winter stems. 
Remove all-green shoots. 


H: 10 ft (3 m); S: 10 ft (3 m) 
BBR O O20: 





Fargesia murielae ‘Simba’ 

An excellent dwarf form of bamboo, 
‘Simba’ is well behaved either in the 
border or in a large container. The 
fluttering leaves clothing the upright 
stems are a fresh, light green. Thin 
out weak stems, and some older than 
three years, to maintain an airy habit. 


H: 6 ft (2 m); S: 24 in (60 cm) 
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Daphne bholua ‘Jacqueline Postill’ 
This late-winter-flowering evergreen 
daphne is hard to beat for fragrance, 
especially when planted in a spot 
sheltered from wind. The small but 
numerous blooms are deep purple- 
pink outside and white within. 
Mulch to retain moisture. 


H: 6-12 ft (2-4 m); $: 5 ft (1.5 m) 











Hebe ‘Great Orme’ 

A long-flowering hebe with tapering, 
rich pink, fading to white blooms 

from midsummer to fall. The stems 
are purple, contrasting attractively 
with the narrow, glossy, mid-green 
leaves. Ideal for city or seaside gardens 
with shelter from cold winds. 


H: 4 ft (1.2 m); S: 4 ft (1.2 m) 
HB OO: 
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Hebe salicifolia 

A hardy species, this narrow-leaved 
hebe flowers between early summer 
and mid-fall. Tapering white or 
lilac-tinged blooms are borne on 
upright to arching stems clothed in 
light green leaves. Hebe ‘Spender’s 
Seedling’ is similar but more compact. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 
BRR OO: 





Hydrangea ‘Preziosa’ 

This compact hydrangea has dark 
mahogany stems and red fall tints. 
Late-summer flowers beautifully 
combine young, pale pink blooms 
with mature heads of deep red, 
tinted purple in acidic soil. Trim shoot 
tips to the first fat buds in spring. 


H: 5 ft (1.5 m); $: 5 ft (1.5 m) 





1 


Hydrangea arborescens ‘Annabelle 
The blooms of this long-flowering 
American hydrangea first appear 

in early summer; they are fresh 
apple-green in bud, expanding to 
form very large creamy-white domes. 
They then make attractive papery 
heads in fall. Prune lightly in spring. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 


Hydrangea serrata ‘Bluebird’ 

A lacecap type with narrow, tapered 
leaves, this dainty hydrangea bears 
porcelain-blue heads over a long 
period through summer into fall. 
‘Grayswood’, with mauve blooms, 
acquiring raspberry tints in fall, 

is slightly taller at 6 ft (2 m). 


H: 4 ft (1.2 m); S: 4 ft (1.2 m) 
aR OO: 0: 








Hydrangea paniculata 

With abundant cone-shaped creamy- 
white heads in late summer, forms of 
H. paniculata are ideal for the mixed 
border; pink tints often develop in 
fall, especially in cultivars like 
‘Unique’. Prune to a low framework 
each spring for larger blooms. 


H: 10 ft (3 m); S: 8 ft (2.5 m) 








Juniperus x pfitzeriana 

‘Sulphur Spray’ 

The arching to upright branches of 
this juniper are covered in feathery 
sprays of pale sulfur-tinted foliage, 
the coloring most pronounced at the 
shoot tips. Stems may be removed to 
control height and spread. 


H: 5 ft (1.5 m); $: 5 ft (1.5 m) 
BES OOD: 




















Nandina domestica 

Heavenly bamboo is an evergreen 

or semievergreen shrub with upright 
stems. The divided leaves are tinted 
coppery red when young and develop 
strong red-purple tones in winter. 
Midsummer flower sprays are white, 
developing into orange-red berries. 


H: 6 ft (2 m); $: 5 ft (1.5 m) 
ee OO: 





Olearia x haastii 

This small-leaved evergreen is neat 
and compact and thrives in sheltered 
urban gardens or in seaside areas. 
The leathery leaves have a white 
felted reverse. Frothy heads of tiny 
white, yellow-centered daisies appear 
between mid- and late summer. 


H: 6 ft (2 m); S: 10 ft (3 m) 
BR OD 
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Osmanthus x burkwoodii 

In mid-spring this small-leaved 
evergreen is smothered in clusters 

of tiny white tubular blooms with a 
strong perfume. A compact shrub, 

it doesn’t require pruning but can be 
clipped immediately after flowering 
to form simple topiary shapes. 


H: 10 ft (3 m); S: 10 ft (3 m) 
Bee OOOO: 











Phormium ‘Alison Blackman’ 

A New Zealand flax with olive-green- 
centered leaves carrying gold stripes 
with a narrow red margin. Tall flower 
shoots sometimes appear in summer. 
Tougher than many other colored- 
leaf cultivars. ‘Sundowner’ has similar 
coloring but is larger. 


H: 4% ft (1.4 m); S: 4% ft (1.4 m) 
ROOD: 





Phormium tenax Purpureum Group 
Ideal for a dramatic focal point in the 
border, members of this group have 
tapering, strap-shaped leaves that 
arch at the tip and, when mature, 
produce towering, rodlike flower 
stems. The cultivars ‘Platt’s Black’ 
and ‘All Black’ are particularly dark. 


H: 6 ft (2 m); S: 8 ft (2.5 m) 
BROOD: 





Physocarpus opulifolius ‘Diabolo’ 
Use this dark-purple-leaved form of 
the deciduous ninebark for foliage 
contrast in the mixed border. The 
leaves are trilobed and toothed, and 
in early summer dome-shaped heads 
of pale pink blooms appear. Spring- 
prune for larger leaves. 


H: 6-8 ft (2-2.5 m); $: 8 ft (2.5 m) 
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Pittosporum ‘Garnettii’ 

These New Zealand natives make 
useful evergreen backdrops or wall 
shrubs for sheltered town gardens and 
seaside plots. ‘Garnettii’ has mahogany 
stems with gray-green, white-edged 
leaves, pink-tinged in winter, and 
dark purple, scented spring blooms. 


H: 10 ft (3 m); S: 6 ft (2 m) 
ee OS: 


Rosa rugosa ‘Alba’ 

A shrub rose with apple-green, 
virtually disease-free foliage and 
yellow fall color. All summer, flushes 
of large, single, fragrant white 
blooms appear, each with a yellow 
eye. Showy tomato-red hips follow, 
which are attractive to finches. 


H: 6 ft (2 m); S: 6 ft (2 m) 


Rhododendron yakushimanum 
An evergreen for acidic soil that makes 
a neat dome shape. It produces 
rose-pink buds in spring that open 

to large heads of white and pale pink 
bell-shaped blooms. The new leaf 
growth, covered in a colorful felting 
of light cinnamon, is also a feature. 


H: 6 ft (2 m); S: 6 ft (2 m) 


Sambucus nigra ‘Black Lace’ 

(syn. ‘Eva’) 

Aptly named, this deciduous elderberry 
has finely-cut, purple-black foliage 
and, if only lightly pruned, flat plates 
of pink summer blossoms and black 
berries. Prune to a low framework 

in early spring to keep compact. 


H: 10 ft (3 m); S: 10 ft (3 m) 


Rosa glauca 

Even when not in flower, this shrub 
rose makes an attractive foil for 
flowers in the mixed border. Arching 
red-purple stems bear soft purple- 
gray leaves and, in summer, single 
cerise-tinted blooms appear, later 
producing dark red spherical hips. 


H: 6 ft (2 m); $: 5 ft (1.5 m) 





Sarcococca hookeriana var. digyna 
The upright stems of this suckering 
evergreen shrub are clothed in shiny, 
narrow, tapering leaves. In winter, 
tiny blooms with tufts of cream 
anthers release a pervasive perfume, 
giving rise to the common name of 
sweet box. Shiny black berries follow. 


H: 5 ft (1.5 m); S: 6 ft (2 m) 























Skimmia japonica ‘Rubella’ 

This glossy, evergreen woodlander 
has showy cones of crimson flower 
buds that develop in fall and open to 
sweetly fragrant white blooms in 
spring. This cultivar is male, so it does 


and needs shelter and fertile soil. 


H: 5 ft (1.5 m); $: 5 ft (1.5 m) 





Viburnum x burkwoodii 

‘Anne Russell’ 

In mid- and late spring this compact, 
deciduous viburnum produces domed 
heads of waxy-textured, sweetly 
fragrant blooms that are pink in 

bud, opening white. Red fruits and 
colorful tints feature in fall. 


H: 6 ft (2 m); $: 5 ft (1.5 m) 





not produce berries. It is slow-growing, 


Syringa meyeri ‘Palabin’ 


This dwarf lilac has fragrant, lavender- 


pink blooms in late spring and early 
summer and small oval leaves. It 
thrives in neutral to alkaline soil. 


Syringa pubescens subsp. microphylla 
‘Superba’ flowers intermittently from 


spring to fall. 
H: 6 ft (2 m); $: 5 ft (1.5 m) 





Viburnum davidii 

This evergreen has handsome dark 
leaves, held on red leaf stalks, with 
distinctive, deeply grooved, parallel 
veins giving a pleated effect. Small 
flower clusters in late spring produce 
lustrous blue berries on female 
shrubs when both sexes are present. 


H: 3 ft (1m); 8: 5 ft (1.5 m) 
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Taxus baccata ‘Standishii’ 

Ideal for lightening a shady area or 
as a focal point among ground cover, 
this golden-leaved yew makes a 
compact column over time. Prune back 
competing leading shoots to reduce 
spread. Taxus baccata ‘Fastigiata 
Aureomarginata’ is larger. 


H: 5 ft (1.5 m); S: 24 in (60 cm) 





Weigela florida ‘Foliis Purpureis’ 
The bronzy-purple foliage of this 
compact, deciduous weigela is its 
main feature. In late spring and early 
summer, clusters of crimson buds 
open to funnel-shaped blooms with 
pale pink interiors, and these contrast 
well with the dark leaves. 


H: 3 ft (1 m); S$: 5 ft (1.5 m) 
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Acorus gramineus ‘Ogon’ 

This variegated Japanese rush 
produces fans of grassy foliage with 
bold gold and green stripes. Often 
grown as a marginal plant in ponds, 
this variety also thrives in fertile, 
moisture-retentive soil and makes 
an excellent foliage container plant. 


H: 10 in (25 cm); S: 6 in (15 cm) 


Artemisia schmidtiana ‘Nana’ 
Both the species and the dwarf form 
‘Nana’ create low domes of bright, 
silvery-green, filigree foliage. Close- 
planted to form an evergreen carpet, 
they are ideal as drought-tolerant 
ground cover or to front a dry border. 
The flowers are insignificant. 


H: 3 in (8 cm); S: 12 in (30 cm) 
BRR OO: 


Anaphalis triplinervis 
‘Sommerschnee’ 

Pearly everlasting is a clump-forming 
perennial with felted, gray-green, 


lance-shaped leaves. From mid-to late 


summer it bears ball-shaped flowers 
made of pure white papery bracts. 
Avoid very dry soil in summer. 


H: 28 in (70 cm); S: 24 in (60 cm) 


Ne 


Artemisia stelleriana 

‘Boughton Silver’ 

The white-felted foliage of this low 
evergreen is intricately cut and looks 
more like lace than leaves. Use it to fill 
gaps between other plants, especially 
toward the front of the border, or to 
provide textural contrast in a container. 


H: 6 in (15 cm); S: 18 in (45 cm) 
BRR OO: 


Armeria maritima 

Varieties of sea pink or thrift are 
drought-tolerant evergreens that 
make fine grassy tussocks. The 
abundant white, pink, or red-purple 
flowers of A. maritima are borne 

in spherical clusters between late 
spring and early summer. 


H: 8 in (20 cm); S: 12 in (30 cm) 
Bee OO: 


VES VLAN 
+ 


Arum italicum ‘Marmoratum’ 
From late fall through to mid-spring, 
the marbled, arrow-shaped leaves 
of lords and ladies cover the ground. 
In spring, pale green flowers appear, 
followed by gleaming spikes of fall 
berries. Good on heavier soils, it 
needs moisture in sunshine. 


H: 12 in (30 cm); S: 6 in (15 cm) 
Bw OO: Se 


























Astilbe ‘Bronce Elegans’ 

This pretty, dwarf astilbe has finely 
cut, rich copper foliage in spring and 
feathery pink plumes from mid- to 
late summer. Plants form creeping 
herbaceous colonies and are suitable 
for the front of a border. Tolerates 
full sun given plentiful moisture. 


H: 12 in (30 cm); S$: 10 in (25 cm) 


Carex oshimensis ‘Evergold’ 

This bright, gold and green-striped 
evergreen sedge from Japan makes 
hummocks of narrow, arching, grassy 
leaves. Planted in groups, it provides 
colorful ground cover, but it also 
works well in containers. Remove 

or trim brown leaves in spring. 


H: 12 in (30 cm); S: 14 in (35 cm) 
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Bergenia cordifolia ‘Purpurea’ 
This evergreen elephant’s-ears has 
magenta bell-shaped flowers in late 
winter and rich purple-red leaf tones 
through fall and winter. Its large, 
glossy, rounded leaves make a strong 
contrast with grassy foliage plants. 
Bergenia purpurascens is similar. 


H: 24 in (60 cm); S: 30 in (75 cm) 
BRR OO: 


Ceratostigma plumbaginoides 
This creeping plant attracts the eye in 
late summer when the red stems are 
studded with gentian-blue blooms. 
In fall, the carpet of bright green 
leaves turn red or purple, providing 

a striking foil for the remaining 
flowers. Avoid very poor dry soils. 


H: 18 in (45 cm); S: 12 in (30 cm) 
BEE OOD: 








Carex flagellifera 

One of the New Zealand sedges, this 
evergreen has upright then arching 
clumps of fine wiry foliage, tinted 
gingery-brown. Plant singly to accent 
low creepers, or in multiples for 
ground cover with a contemporary 
look. Carex testacea is similar. 








Cistus x dansereaui ‘Decumbens’ 
From late spring to midsummer, this 
rock rose produces a succession of 
pure white, tissue-paper blooms 
marked with maroon blotches. The 
sticky evergreen foliage makes fine 
ground cover for banks and hot, dry 
borders. Cistus x hybridus is similar. 


H: 24 in (60 cm); S: 36 in (90 cm) 
HB OO: 
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Cistus x lenis ‘Grayswood Pink’ 
Blooming in summer, this pretty 
pink-flowered rock rose is one of the 
hardiest in cultivation. Low-growing, 
it spreads to cover a large area, 
sometimes rooting where the stems 
touch the ground. Useful for gravel 
gardens, walls, and banks. 


H: 12 in (30 cm); $: 10 ft (3 m) 
RRR OG: 


Cyclamen hederifolium 

Carpets of this self-seeding cyclamen 
steadily build up under established 
trees and shrubs, thriving in soil rich 
in leafmold. The delicate pink blooms 
appear in fall before the marbled, 
arrow-shaped leaves, which last 
throughout winter and spring. 


H: 5 in (13 cm); S: 6 in (15 cm) 
wee OD: 


Convolvulus cneorum 

With leaves like strips of silvery metal, 
this compact, dome-shaped evergreen 
gleams in sunshine. Starting in spring, 
flushes of pink buds open to white 
funnel-shaped blooms. Thrives in 
shelter in poor, slightly alkaline soil 
with sharp winter drainage. 


H: 24 in (60 cm); S$: 36 in (90 cm) 
we OO: 


Diascia barberae 

‘Blackthorn Apricot’ 

Providing summer-flowering ground 
cover in well-drained gardens, several 
diascias are hardy, especially the brick- 
pink ‘Ruby Field’, but need plentiful 
summer moisture. Clip over in spring. 
They overwinter best in containers. 


H: 10 in (25 cm); $: 20 in (50 cm) 
ee OS: 


Cotoneaster horizontalis 

This tough, deciduous shrub produces 
a herringbone pattern of branches 
clothed in small, glossy, dark green 
leaves that turn red in fall. In late 
spring, it is smothered in tiny blossoms 
that ripen to long-lasting red berries. 

It makes good ground or wall cover. 


H: 4 ft (1.2 m); $: 5 ft (1.5 m) 





Dicentra ‘Stuart Boothman’ 

This low-growing bleeding heart 
has feathery blue-gray foliage and, 
from mid-spring to late summer, 
arching sprays of deep pink blooms. 
It prefers fertile, moisture-retentive 
soil, conditions that prolong both 
flowering and foliage displays. 


H: 12 in (30 cm); S: 16 in (40 cm) 
ew OO: 




















Erica carnea ‘Springwood White’ 
Between midwinter and mid-spring, 
the carpet of emerald-green foliage is 
covered in tiny, white, honey-scented 
flowers that attract early bees. It has a 
trailing habit. Another excellent white 
is Erica x darleyensis ‘Silberschmelze’. 
Clip after flowering. 


H: 6 in (15 cm); S: 18 in (45 cm) 
BROOD: 








Geranium ‘Ann Folkard’ 

From midsummer to mid-fall, this 
cranesbill’s trailing stems produce 
vivid magenta-purple blooms, each 
with a prominent black eye. The 
deeply cut, five-lobed leaves are a 
bright lime green. Foliage darkens 
with age and in excessive shade. 


H: 24 in (60 cm); S: 3 ft (1 m) 
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Erigeron karvinskianus 

This dainty fleabane self-seeds freely, 
growing in cracks in walls and paving 
and forming colonies in gravel. All 
summer, a profusion of little daisylike 
blooms are produced; these mature 
from white through to deep pinky- 
purple, creating a two-tone effect. 


H: 6 in (15 cm); S: 3 ft (1 m) 
BRR OO: 


Geranium ‘Johnson's Blue’ 

A firm favorite with gardeners, this 
light-lavender-blue-flowered cranesbill 
is easy to please and blooms from 
late spring well into summer. The 
dish-shaped flowers are enhanced 

by prominent pinky-blue centers. 

G. ‘Rozanne’ is longer in bloom. 


H: 18 in (45 cm); S: 30 in (75 cm) 








Euonymus fortunei 

‘Emerald ‘n’ Gold’ 

With copious gold variegation, this 
evergreen shrub is ideal for a winter 
border. As temperatures plummet, 
the foliage becomes pink-tinged. May 
be clipped to simple shapes. ‘Canadale 
Gold’ is similar but stronger growing. 


H: 24 in (60 cm); S: 36 in (90 cm) 





Geranium sanguineum 

The bloody cranesbill forms neat 
hummocks of finely cut leaves and 
bears small magenta-pink flowers 
for many weeks in summer. Ideal 
for gravel gardens and raised beds, 
it also provides good fall color. 
‘Album’ is white-flowered. 


H: 8 in (20 cm); S: 12 in (30 cm) 
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Hakonechloa macra ‘Aureola’ 

The arching, ribbonlike leaves of this 
Japanese grass are striped yellow and 
lime green, developing red tints in full 
sun, and becoming greener in deep 
shade. Best in slightly acidic soil and 
excellent in containers. Cut back 
foliage in spring. 


H: 14 in (35 cm); S: 16 in (40 cm) 


Hedera helix ‘Parsley Crested’ 
Non-variegated ivies are useful for 
covering the dry ground beneath 
trees, or for making a lawn substitute 
surrounded by paving. ‘Parsley 
Crested’ has mid-green leaves with an 
undulating margin. ‘Manda’s Crested’ 
is similar but copper-tinted in winter. 


H: 8 in (20 cm); S: 6 ft (2 m) 


Hebe cupressoides 

‘Boughton Dome’ 

A remarkably hardy, neat evergreen 
with gray-green foliage in the form of 
overlapping scales. The domed shape 
contrasts well with narrow-leaved 
ground cover; or plant it in groups 

to create a repeating pattern. 


H: 12 in (30 cm); S: 24 in (60 cm) 
BRR OO: 


Hedera helix ‘Little Diamond’ 

An aptly named ivy, perfect for 

the front of a border or edging a 
container. The small, diamond-shaped 
leaves are marbled gray-green with 

a creamy-white edge. A compact, 
slow-growing plant, it provides 
dense, bushy cover. 


H: 3 in (8 cm); S: 12 in (30 cm) 








Hebe ‘Red Edge’ 

The gray-green leaves of this 
small-leaved, hardy hebe are edged 
with a fine red line and become 
red-tinged in winter. Small, lilac-blue 
flowers appear in summer, unless 
plants have been clipped over in late 
spring to enhance the domed form. 


H: 18 in (45 cm); S: 24 in (60 cm) 


Helleborus x hybridus 


This group of mostly evergreen 
perennials flowers from midwinter 

to mid-spring in colors from white, 
through pinks and reds, to dark 
maroon. Centers are usually speckled. 
Remove withered foliage. Prefers 
heavy, fertile, moisture-retentive soil. 


H: 18 in ie the S: 18 in (45 cm) 


























Heuchera ‘Plum Pudding’ 

A compact evergreen perennial with 
heart-shaped, lobed leaves colored 
red-purple with deeper veining. From 
late spring, dark wiry stems carry tiny 
white flowers. ‘Pewter Moon’ has 
purple leaves overlaid with silver. 
Susceptible to vine weevil. 


H: 16 in (40 cm); $: 12 in (30 cm) 


Lavandula angustifolia ‘Hidcote’ 
One of the best dwarf lavenders, 
‘Hidcote’ makes mounds of silvery 
gray leaves topped in midsummer 
by dark purple spikes. To keep plants 
bushy and well clothed in foliage, 
clip over with shears after flowering. 
‘Munstead’ is similar but paler. 


H: 24 in (60 cm); $: 30 in (75 cm) 
BRR OD: 
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Hosta ‘Halcyon’ 

An elegant hosta with tapered, slug- 
resistant, gray-blue leaves and soft 
lavender summer flowers. The blue 
hostas ‘Krossa Regal’ and ‘Big Daddy’, 
and the yellow-centered ‘Great 
Expectations’, are also slug-resistant. 
For added protection, grow in pots. 


H: 16 in (40 cm); $: 28 in (70 cm) 





Leucothoe Scarletta (syn. ‘Zeblid’) 
This member of the heather family 
has small, glossy, evergreen leaves 
that turn a rich bronze red in fall, 
and it produces equally colorful 

new foliage. It requires fertile, acidic, 
moisture-retentive soil and shelter 
from wind. A good container plant. 


H: 24 in (60 cm); S: 3% ft (1.1 m) 
we OD: 








Juniperus squamata ‘Blue Carpet’ 
This blue-leaved conifer makes a 
dense evergreen, weed-suppressing 
carpet and ultimately needs room to 
spread. It tolerates thin, chalky soil 
and requires minimal care, but may 
be pruned to control its spread by 
cutting out whole branches. 


H: 12 in (30 cm); S: 6 ft (2 m) 
BRE OOD 








Libertia peregrinans 

A slow-spreading grassy evergreen 
from New Zealand with amber-tinged 
foliage that brightens in winter, and 
white, starry spring blooms. The 
warm-brown-leaved ‘Taupo Sunset’ 
is an eye-catching newcomer with 
contrasting white flowers. 


H: 20 in (50 cm); S: 20 in (50 cm) 
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Liriope muscari 

Lilyturf is a hard-working evergreen 
perennial that makes a slow-spreading 
tuft of narrow, leathery, strap-shaped 
leaves. In late summer, long-lasting 
spikes of violet-purple flowers 
emerge. Good as fall-interest path 
edging or shady ground cover. 


H: 12 in (30 cm); S: 18 in (45 cm) 





Ophiopogon planiscapus 
‘Nigrescens’ 

Black mondo grass, actually a 
member of the lily family, makes a 
spreading carpet of virtually black, 
strappy leaves. Tolerating a wide 
range of conditions, it keeps its 
color well even in dry shade. 


H: 8 in (20 cm); S: 12 in (30 cm) 





Muscari armeniacum 

Grape hyacinth flowers in mid-spring, 
attracting early bees with its 
honey-scented blooms. The dense 
spikes of blue flowers emerge 
through grassy carpets. Unusually, 
this bulb’s leaves appear in late 
summer and last until late spring. 
‘Blue Spike’ is a double. 


H: 8 in (20 cm); S: 2 in (5 cm) 


Origanum laevigatum 
‘Herrenhausen’ 

This pretty ornamental oregano is a 
drought-buster. With purple-tinged 
leaves and stems, it makes excellent 
edging. From midsummer, it produces 
small, rounded heads of pink blooms 
followed by pretty seedheads. 


H: 18 in (45 cm); S: 18 in (45 cm) 
BRR OO: 


Narcissus ‘February Gold’ 

Dwarf, cyclamineus daffodils are 
invaluable for creating early spring 
color, and most naturalize well in 
informal lawns and under trees. 
With the narrow foliage dying down 
gracefully, they are also suitable for 
borders, even in heavy soil. 


H: 12 in (30 cm); S$: 3 in (8 cm) 





Osteospermum jucundum 

This South African daisy bears 
long-stemmed flowers, with a darker 
“eye” and smoky reverse, through 
summer and into fall. The evergreen 
carpeting foliage can be used to flow 
over the edge of retaining walls or to 
soften paving on a hot, sunny patio. 


H: 20 in (50 cm); S: 36 in (90 cm) 
Hae OO: 























Pachysandra terminalis ‘Variegata’ 
The cream-variegated form of this 
glossy-leaved, evergreen ground 
cover is slightly slower-growing than 
the species and useful for lightening 
areas in dappled shade beneath trees 
or shrubs. Best given shelter and 
acidic, moisture-retentive soil. 


H: 10 in (25 cm); S: 24 in (60 cm) 








Phormium ‘Bronze Baby’ 

A dwarf New Zealand flax, this 
cultivar has deep purple, arching, 
strap-shaped leaves that form bold 
tufts among low-growing plants. 


with a thick mulch of bark. 


H: 32 in (80 cm); S: 32 in (80 cm) 
BROOD: 





It is also excellent for providing height 
in containers. Protect from sharp frost 
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Penstemon ‘Evelyn’ 

Unlike most border penstemons, this 
evergreen, narrow-leaved perennial 
is compact and ideal for edging a 
bed or for planting in pots. The 
rose-pink tubular blooms continue 
from midsummer into fall, especially 
with frequent deadheading. 


H: 24 in (60 cm); S: 12 in (30 cm) 
BRR OO: 


Pieris japonica ‘Purity’ 
Many varieties of Pieris japonica are 


compact and ideal for urban gardens. 


‘Purity’ produces upright sprays of 
white, lily-of-the-valley flowers in 
spring and pale green new leaves 
in whorls at the shoot tips. Provide 
acidic soil and avoid frosty sites. 


H: 36 in (90 cm); S: 36 in (90 cm) 








Persicaria affinis ‘Superba’ 

This creeping knotweed produces 
mini pokers of crimson-opening-to- 
pink blooms from midsummer to 
fall. The neat carpet of foliage turns 
brown in winter but remains 
attractive. Good between rocks and 
for fronting shrub borders. 


H: 10 in (25 cm); S: 24 in (60 cm) 
sea OO: Oe 








Pinus mugo ‘Mops’ 

This slow-growing, dwarf mountain 
pine is almost spherical in habit, 

with multiple upright stems that are 
covered in long, evergreen, needle- 
like leaves. Perfect for gravel-mulched 
gardens with rocks and pebbles, or as 
specimens in containers on the patio. 


H: 24 in (60 cm); S: 36 in (90 cm) 
HBB OO: 
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Polystichum setiferum Potentilla fruticosa 

Divisilobum Group ‘Primrose Beauty’ 

This evergreen soft shield fern has Shrubby cinquefoil does well in clay, 
highly dissected, dark green fronds and soft-colored cultivars also enjoy 
with a felted texture. It makes an partial shade. This compact, gray- 
attractive sculptural feature in green-leaved form flowers from 
winter shade borders and containers. | summer to fall. Prune in spring, 
Remove tired fronds in spring. removing a third of the oldest stems. 
H: 28 in (70 cm); S: 28 in (70 cm) H: 24 in (60 cm); S$: 36 in (90 cm) 
eR OO: BER OO GD 


Rhododendron ‘Vuyk’s Scarlet’ Rosa Surrey 


This dwarf evergreen has a low One of the best of the County series, 
profile, making it ideal for the front this ground-cover rose bears double 
of a shrub border in acidic soil. The pink, lightly fragrant blooms in flushes 
scarlet-tinged crimson blooms are between midsummer and fall. 

single bells with wavy margins and Relatively disease-free. Cut plants 

are produced in abundance during back in spring with a hedge trimmer. 
mid- or late spring. Tolerates sun. Also try the Flower Carpet series. 

H: 30 in (75 cm); S: 4 ft (1.2 m) H: 32 in (80 cm); S: 4 ft (1.2 m) 

ae OO: 0 RRR OO: 


Rhodanthemum hosmariense 
Almost never out of flower, this 
silver-green, filigree-leaved evergreen 
produces most of its daisylike blooms 
from early to late summer. Use it to 
soften the edge of a sunny retaining 
wall, or in gaps in paving, and in 
poor, stony soil. 


H: 12 in (30 cm); $: 12 in (30 cm) 
HR OO: 





Scabiosa ‘Butterfly Blue’ 

‘Butterfly Blue’, and the lilacpink 
‘Pink Mist’, are dainty mini scabious, 
flowering over a long period through 
summer into fall, especially if 
deadheaded regularly. Plant at the 
border edge or in containers. The 
flowers attract bees and butterflies. 


H: 16 in (40 cm); S: 16 in (40 cm) 
HR OO: 


























Sedum ‘Ruby Glow’ 

Carpeting stonecrops, like ‘Ruby 
Glow’ and ‘Vera Jameson’, combine 
dusky purple-tinged succulent leaves 
with crimson flowerheads that appear 
from midsummer to fall. Effective en 
masse in gravel gardens. Drought- 
resistant and attractive to butterflies. 





H: 10 in (25 cm); S: 18 in (45 cm) 


Stipa tenuissima 

Although this diaphanous grass makes 
a good pot specimen, it works best 
weaving through borders or planted 

in clumps near paving. It bears pale, 
biscuit-colored flower stems through 
summer, and the light green leaves 
fade but remain attractive all winter. 


H: 24 in (60 cm); S: 12 in (30 cm) 
BRR OO: 
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Sempervivum tectorum 
Common houseleek, also named 
hen-and-chicks as the rosettes of 
leaves are surrounded by offshoots, 
bears upright, red-purple flower 
stems in summer; the leaves may 
also be red-tinted. These evergreen 
succulents are used for living roofs. 


H: 6 in (15 cm); S: 20 in (50 cm) 
BRR OO: 


Yucca filamentosa ‘Bright Edge’ 
This brightly variegated form of 
Adam's needle is best planted as a 
single specimen or in small groups 
mulched with gravel or pebbles. Spires 
of creamy bells may appear in summer, 
but this is chiefly an evergreen foliage 
plant. Makes a fine container specimen. 


H: 30 in (75 cm); S: 4 ft (1.4 m) 
BRR OO: 
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Sisyrinchium striatum ‘Aunt May’ 
This cultivar produces white-striped 
evergreen leaf fans from which 
upright stems of creamy flowers arise 
in summer. Architectural in character, 
they work well planted in swaths 

in gravel gardens. Deadhead to 
prevent seeding. 


H: 20 in (50 cm); S: 10 in (25 cm) 
Bee OO: 








Yucca flaccida ‘Ivory’ 

These architectural evergreens can 

be temperamental about blooming, 
but ‘Ivory’ produces its exoticlooking 
flowers freely. In summer, tall stems 
bearing a profusion of green-tinted 
cream bells rise from the basal rosette 
of blue-green, swordlike leaves. 


H: 22 in (55 cm); S$: 5 ft (1.5 m) 
HRB OO: 
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Acanthus spinosus 

This statuesque perennial sends up 
glossy leaves in early spring that 
expand to form a mound of deeply 
toothed blades armed with spines. In 
early summer, spires of white-hooded 
blooms with long-lasting purple bracts 
appear. A paving or gravel specimen. 


H: 4% ft (1.4 m); S: 36 in (90 cm) 
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Anemanthele lessoniana 

The pheasant’s-tail grass, formerly 
Stipa arundinacea, makes a dense 
clump of narrow, ribbonlike foliage. 
Arching purple-tinted flower stems 
reach almost to the ground and, 
from fall through winter, the olive 
leaves are tinted orange and red. 


H: 36 in (90 cm); S: 4 ft (1.2 m) 


Agapanthus ‘Loch Hope’ 

This Nile lily has clumps of strap- 
shaped leaves and tall stems topped 
with striking round heads of deep 
blue flowers. Combining well with 
hot-colored blooms, they brighten 
flagging displays in late summer 
and early fall. Mulch in winter. 


H: 4 ft (1.2 m); S$: 24 in (60 cm) 
BEE OOD: 


Anemone hupehensis 

‘Hadspen Abundance’ 

An upright, free-flowering perennial 
that bears unevenly shaped, deep 
pink blooms with golden stamens 
from mid- to late summer. The vine- 
like leaves form substantial clumps. 


Also try Anemone x hybrida cultivars. 


H: 36 in (90 cm); S: 16 in (40 cm) 


Allium hollandicum 

‘Purple Sensation’ 

In early summer, this ornamental 
onion bears drumstick heads of rich 
purple above a tuft of gray-green 
leaves. The sculptural seedheads are 
long-lasting and good for drying, but 
seedlings will produce paler blooms. 


H: 3 ft (1 m); S: 3 in (7 cm) 





Aster x frikartii ‘M6nch’ 

Superior to most Michaelmas daisies, 
this adaptable lavender-blue aster 
blooms from midsummer to fall. It 
doesn’t usually need staking and has 
good mildew resistance. Working well 
with most color schemes, it is also 
charming with ornamental grasses. 


H: 28 in (70 cm); S: 16 in (40 cm) 
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Astrantia ‘Hadspen Blood’ 

This easy-care perennial colonizes 
wilder parts of the garden in dappled 
shade but is just as valuable in the 
early- and midsummer border. The 
dark red blooms are like tiny posies 
surrounded by papery bracts, and 
the leaves are attractively lobed. 


H: 36 in (90 cm); S: 18 in (45 cm) 


Chelone obliqua 

This turtlehead is a hardy late-summer- 
flowering perennial that tolerates 

clay soil and occasional waterlogging. 
The upright flower stems bear curious 
pink blooms that open from tightly 
clustered buds. Chelone leyonii is 
similar but taller. Protect from slugs. 


H: 24 in (60 cm); S: 12 in (30 cm) 


Calamagrostis x acutiflora 

A strikingly erect grass with a strong 
winter presence. Popular cultivars 
include the arching, cream-striped 
‘Overdam’ and the taller ‘Karl 
Foerster’, which in midsummer bears 
pinkish-brown plumes. In fall, both 
take on bronze or biscuit tones. 


H: 5 ft (1.5 m); S: 24 in (60 cm) 
BRK OO: 


Deschampsia cespitosa 

Varieties of the tufted hair grass, such 
as ‘Goldschleier’ (syn. ‘Golden Veil’), 
form clumps of narrow, evergreen 
leaves that produce gracefully arching 
flower stems in early summer. The airy 
flowerheads catch the breeze and 
remain attractive well into fall. 


H: 4 ft (1.2 m); S: 4 ft (1.2 m) 
ae oe ae OO: OE 








Centranthus ruber 

The red valerian is a drought- 
tolerant, fleshy-leaved self-seeder 
that blooms from late spring to late 
summer. The cone-shaped crimson 
flower clusters are great butterfly 
attractors. It benefits from 
deadheading. ‘Albus’ is white. 


H: 36 in (90 cm); S: 36 in (90 cm) 
BBS OO: 








Dryopteris affinis ‘Cristata’ 
Often referred to as the king of 
British ferns, this handsome cultivar 
has arching shuttlecocks of semi- 
evergreen fronds with frilled or 
crested tips. Surprisingly tolerant, it 
will withstand some sun and wind 
exposure. A good container plant. 


H: 36 in oe ge S: 36 in (90 cm) 
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Echinops ritro ‘Veitch’s Blue’ 

Globe thistles are statuesque plants 
with coarse, deeply-toothed leaves 
and spherical, macelike flowerheads 
that are a magnet for bees, butterflies, 
and moths. This cultivar produces an 
abundance of steely blue blooms 

on upright, silvery stems. 


H: 4 ft (1.2 m); S: 18 in (45 cm) 
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Helictotrichon sempervirens 

Blue oat grass is evergreen and 
drought tolerant. In early and 
mid-summer, the tussocks of narrow, 
steely blue-gray leaves send up long 
stems carrying oatlike flowerheads. 
Use as a specimen in gravel or 

for massed plantings. 


H: 4 ft (1.2 m); S: 24 in (60 cm) 
BRR OO: 


Eryngium x oliverianum 

One of the most ornamental of the 
sea hollies, from midsummer this 
hybrid has branching stems carrying 
abundant thimblelike heads of 
metallic blue, each with an elegant 
spiny “ruff.” Although the blooms 
fade, they persist into fall. 


H: 36 in (90 cm); S: 18 in (45 cm) 
BRR OO: 
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Hemerocallis ‘Corky’ 

A free-flowering daylily that blooms 
from early to midsummer. Slender 
stems with dark buds produce a 
succession of starry yellow blooms 
with brown stripes on the back of 
the petals. Clumps of narrow, strap- 


shaped leaves appear in early spring. 


H: 28 in (70 cm); S: 16 in (40 cm) 


Euphorbia characias 

| ‘Humpty Dumpty’ 
This compact, evergreen spurge 

| blooms in spring, its chunky, acid- 
green flowerheads contrasting well 
with the gray-green foliage. Remove 
faded flower stems but avoid touching 
the sap, which may irritate the skin. 


| H: 24 in (60 cm); S: 20 in (50 cm) 


| Iris foetidissima 
The stinking iris (its bruised leaves can 
| smell unpleasant) has striking orange 
| berries that burst from large pods in 
fall and remain attractive for weeks 
against the glossy, evergreen foliage. 
An invaluable plant for dry shade. 
| ‘Variegata’ is white-striped. 


| H: 36 in (90 cm); S: 4 ft (1.2 m) 


























Iris sibirica ‘Perry's Blue’ 
Early-summer-flowering Siberian iris 
cultivars produce blooms in shades 
of blue, purple, and white and give a 
strongly vertical accent to the border. 
Their grassy foliage contrasts nicely 
with broadleaved plants and they 
have attractive seed pods. 


H: 4 ft (1.2 m); S: 36 in (90 cm) 


Leucanthemum x superbum 

The ubiquitous Shasta daisy tolerates 
a range of situations, including heavy 
clay, and will even hold its own in 
light grass cover. The long-stemmed 
white flowers emerge from a clump 
of leathery, dark green leaves from 
early summer to early fall. 


H: 36 in (90 cm); S: 24 in (60 cm) 





Knautia macedonica 

Melton pastels 

This pincushion-flowered perennial 
bears blooms in shades of deep 
crimson through to pinks and purples. 
The loose tangle of branched stems 
creates a natural effect suitable for 
informal gardens. Deadhead regularly. 


H: 4 ft (1.2 m); S: 20 in (50 cm) 
BRR OO: 


Libertia grandiflora 

This architectural New Zealander 
produces handsome, fan-shaped 
tufts of olive-green leaves. In late 
spring and early summer, sprays of 
white flowers appear, followed by 
brown seed pods, which turn black 
as they mature. Mulch for winter. 


H: 36 in (90 cm); S: 24 in (60 cm) 
we OO: 
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Kniphofia ‘Little Maid’ 

An unusual and dainty red-hot poker 
that forms stiff, grassy clumps from 
which pale green flower buds appear 
in late summer and early fall. These 
expand to form pokers of pale yellow 
blooms that fade to cream. Protect 
flower buds from slugs. 


H: 24 in (60 cm); S: 18 in (45 cm) 
Bee OO: 











Lilium ‘Enchantment’ 

An easy, clump-forming lily, this is 
perfect planted near the front of the 
border. In early summer, the upright- 
facing, star-shaped blooms of bold 
orange open to reveal black-speckled 
centers. Add compost to sandy soils 
and watch out for lily beetles. 


H: 24 in (60 cm); S: 6 in (15 cm) 
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Miscanthus sinensis 

‘Kleine Silbespinne’ 

This compact ornamental grass with 
white-ribbed leaves is ideal for small 
gardens. In late summer, it is crowned 
with silky tufts of purple-tinged 
blooms that fade to white in fall and 
remain attractive into winter. 


H: 4 ft (1.2 m); S: 36 in (90 cm) 





Penstemon ‘Schoenholzeri’ 
Narrow-leaved penstemons, like this 


hardy. These evergreen perennials 
produce a long succession of flowers 
from midsummer, especially if 
deadheaded regularly. Cut back 

to new leaf growth in spring. 


H: 30 in (75 cm); S: 24 in (60 cm) 
BER OOD: 





free-flowering cultivar, are particularly 


Miscanthus sinensis ‘Variegatus’ 
Variegated with creamy-white stripes, 
this tall grass adds light and stature to 
the border. For small gardens, choose 
‘Morning Light’, which reaches 4—5 ft 
(1.2-1.5 m) and has narrower blades 
with a fine white margin. Both bear 
red-brown flowers in late fall. 


H: 6 ft (1.8 m); S: 4 ft (1.2 m) 
ae oe ae OO: OE 


Penstemon ‘Stapleford Gem’ 
This pretty, two-tone penstemon has 
broad leaves and an upright habit. 


The newer “bird” series has produced 


several excellent taller cultivars, such 
as ‘Osprey’, with pink and white 
blooms, the striking purple ‘Raven’, 
and the reddish-purple ‘Blackbird’. 


H: 24 in (60 cm); S: 18 in (45 cm) 
BEE OOD: 


Panicum virgatum ‘Heavy Metal’ 
The prairie switchgrasses are noted 
for their fall foliage tints and airy 
panicles. ‘Heavy Metal’ has upright 
clumps of metallic, blue-gray 

foliage, which begin turning yellow 
in fall. From late summer, plants have 
a halo of purple-tinged flowers. 


H: 36 in (90 cm); S: 30 in (75 cm) 
eae OO: 





Perovskia ‘Blue Spire’ 

Russian sage forms a clump of 
gray-green, toothed leaves. In late 
summer, wiry, branched, white stems 
carry tiny clusters of violet-blue 
flowers. A good dry garden specimen 
and bee magnet. The frosty-looking 
stems are attractive in winter. 


H: 4 ft (1.2 m); S: 36 in (90 cm) 
Hea OO: 




















Phlomis russeliana 

This perennial’s charm comes from 
the way the pale yellow flowers are 
arranged in ball-like clusters along the 
upright stems. The hooded blooms 
reach their peak in early summer 

but continue until early fall. Combine 
with other drought-tolerant plants. 


H: 36 in (90 cm); S: 30 in (75 cm) 
RRR OG: 
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Sedum ‘Matrona’ 

This fashionably dark-leaved sedum 
produces domed heads of tight buds 
that open to pink blooms in late 
summer, and form attractive seed- 
heads in fall. Both foliage and stems 
are a dusky purple. Divide every 3-4 
years. Also try ‘Herbstfreude’ . 


H: 24 in Wa oe S: 24 in (60 cm) 





Rudbeckia fulgida var. deamii 
This black-eyed Susan provides vivid 
late summer and fall color with its 
golden, daisylike blooms, each with 
a dark, raised center. It is happy in 
heavy soil, and the dried flowers 
offer winter interest. R. fulgida var. 
sullivantii ‘Goldsturm’ is similar. 


H: 24 in (60 cm); S: 18 in (45 cm) 
aR OO: 


Stipa gigantea 

Giant feather grass is an evergreen, 
tussock-forming species that, in 
summer, produces tall, arching stems 
with large, oatlike flowers. These are 
green at first, turning a glistening 
golden yellow with age. Excellent as 
a specimen or mingled with flowers. 


H: 8 ft (2.5 m); S: 4 ft (1.2 m) 
BRE OG 
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Salvia x superba 

A hybrid sage, used most effectively 
in large swaths, which produces 
upright spires of glowing violet-purple 
flowers between midsummer and 
early fall. S. nemorosa ‘Lubecca’ and 
S. verticillata ‘Purple Rain’ are 
longer-flowering and more compact. 


H: 36 in (90 cm); S: 18 in (45 cm) 
BRR OO 











Verbena bonariensis 

Superb planted en masse, this tall- 
stemmed, elegant, self-seeding plant 
can be used toward the front of a 
border or beside paving. The many 
small, domed heads of violet flowers 
are produced from midsummer to fall 
and attract butterflies. 


| H: 6 ft (1.8 m); $: 18 in (45 cm) 
$e OS 
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Abelia x grandiflora 

This Abelia is grown for its flowers or 
attractive variegated or gold foliage. 
In spring, prune out any stems with 
leaves that have lost their variegation. 
Usually requires little pruning except 
for leggy branches, and dead or 
damaged stems. 


H: 10 ft (3 m); S: 12 ft (4 m) 
a OO: 


Actinidia deliciosa 

Kiwi fruit is a climber grown for its 
lovely foliage and fall colors. Prune 
leggy branches in midsummer to 
maintain a good shape. Remove any 
winter dieback in early spring and 
dead, diseased, or damaged branches 
when you see them. 


H: 30 ft (10 m) 


Acer davidii 

The snakebark maple is famed for 
its bark, which provides wonderful 
winter interest. It is best grown on a 
single, clear trunk, which is achieved 
when the plant is small by removing 
the lower branches in summer or 
winter with pruning shears. 


H: 50 ft (15 m); S: 50 ft (15 m) 


Artemisia ‘Powis Castle’ 

This feathery shrub has attractive 
silver foliage that is lightly trimmed 

in spring to maintain its shape and 

to encourage growth. Give it a light 
shear as for lavender (see p.344), but 
do not cut back too hard or the plant 
will not rejuvenate. 


H: 24 in (60 cm); S$: 36 in (90 cm) 
ww OO 








Acer palmatum 

All cultivars are grown for their lovely 
foliage and fall colors. Prune leggy 
branches in midsummer to maintain 
a good shape. Remove any winter 
dieback in early spring and dead, 
diseased, or damaged branches when 
you see them. 


H: 25 ft (8 m); S: 30 ft (10 m) 
Bw OO: Ue: 


Aucuba japonica 

Grown for its glossy evergreen leaves, 
female plants can also bear attractive 
red berries, and many cultivars have 
decoratively spotted or variegated 
foliage. Prune plants lightly at any 
time to keep their shape; they also 
respond well to hard pruning. 


H: 10 ft (3 m); S: 10 ft (3 m) 


























Berberis x stenophylla 

Grow this prickly gold-flowering plant 
as a freestanding shrub or hedge. If it 
gets too big, prune as for a mahonia 
(see p.346). To keep compact, after 
flowering remove one-third of the 
oldest stems and shorten leggy 
stems. Wear thick gloves. 


H: 10 ft (3 m); S: 15 ft (5 m) 


Buddleja davidii 

The butterfly bush is a vigorous 
summer-flowering shrub. Prune it in 
late winter or early spring. Cut the 
branches back to two buds from the 
base of last season's growth. After 
flowering, also remove spent flowers 
to prevent them from seeding. 


H: 10 ft (3 m); S: 15 ft (5 m) 


Berberis thunbergii 

Compact, with yellow flowers, bright 
red berries, and great fall color, this 
berberis has many uses. Wearing 
thick gloves, lightly prune in late 
summer or early fall to maintain its 
shape, or prune like a mahonia (see 
p.346) if it becomes too big. 


H: 3 ft (1m); S: 8 ft (2.5 m) 


Buxus sempervirens 

Often used as a small, formal hedge, 
this evergreen can also be trained 
into topiary shapes. When trained in 
either way, it is advisable to prune at 
least twice a year: once in late spring, 
and then again in midsummer. 


H: 15 ft (5 m); S: 15 ft (5 m) 
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Betula utilis var. jacquemontii 
Grown for its attractive silvery-white 
bark. Remove the lower branches 
over several years as it matures. A 
trunk of 6 ft (2 m) is ideal for showing 
off the bark. Remove any damaged, 
diseased, or crossing branches from 
the canopy in midsummer or winter. 


H: 60 ft (18 m); S: 30 ft (10 m) 








Calluna vulgaris 

Common Scottish heather flowers 
during the summer months, and 
some cultivars have lovely golden 
foliage. For best results, it should be 
trimmed annually with shears in early 
spring, but don’t cut back into old 
wood as the plant will not rejuvenate. 


H: 4-24 in (10-60 cm); S$: up to 30 in 
(75 cm) #284 O CE 
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Camellia japonica 
This evergreen spring-flowering 

shrub does not require much pruning. 
To maintain its shape, branches may 
need trimming back after flowering. 
If the plant has grown too large, 
reduce and rejuvenate it by very hard 
pruning in summer. 


H: 28 ft (9 m); S: 25 ft (8 m) 





Carpinus betulus 

Hornbeam is a deciduous tree that 
can be used as either a freestanding 
ornamental plant or hedging. When 
grown as a tree, minimal pruning is 
required, but trim a hedge in late 
summer, or renovate old hedges 

in late winter). 


H: 80 ft (25 m); S: 70 ft (20 m) 





Camellia x williamsii ‘Donation’ 

A spring-flowering evergreen shrub 
that is grown as a specimen plant 

or informal hedge. Remove leggy 
growths after flowering to maintain 
the plant's health. If it has grown too 
large, hard-prune to rejuvenate after 
flowering has finished. 


H: 15 ft (5m); S: 8 ft (2.5 m) 


Caryopteris x clandonensis 
‘Arthur Simmonds’ 

This lovely small shrub has beautiful 
blue flowers in late summer and 
decorative, aromatic silver foliage. 
Prune it lightly in early spring, as 
for Fuchsia magellanica (see p.347). 


H: 3 ft (1m); $: 5 ft (1.5 m) 
eR OD: 


Campsis x tagliabuana 

Train this vigorous exoticlooking 
climber, which flowers in the summer, 
up a wall, fence, or other permanent 
structure. To keep the plant at a 
manageable size, spur-prune each of 
the stems back to two pairs of buds 
in early spring. 


H: 30 ft (10 m) 





Catalpa bignonioides 

When grown as a tree, prune only to 
remove dead, diseased, and crossing 
stems. Alternatively, coppice young 
plants annually, to contain their size 
and encourage strong growths with 
extra-large, decorative leaves. 


H: 50 ft (15 m); S: 50 ft (15 m) 
eee OO: 


























Ceanothus ‘Blue Mound' 

This form of the evergreen California 
lilac flowers in early summer. A light 
pruning after flowering helps to limit 
the size of Ceanothus, but do not cut 
back into the old wood as plants 
don’t normally regenerate. 


H: 5 ft (1.5 m); S: 6 ft (2 m) 


Chaenomeles cultivars 

Grow flowering quinces as free- 
standing shrubs or train against a 
wall. Prune after flowering, cutting all 
new growths back to five or six buds. 
These will produce spurs covered in 
flowers the following spring. Also 
remove long or wayward branches. 


H: up to 8 ft (2.5 m); S: up to 10 ft 


Ceratostigma willmottianum 
This wonderful little shrub has lovely 
blue flowers in the late summer. 

To prune, cut all the previous year’s 
growths down to just above ground 
level in early to mid-spring. Mulch 
with garden compost and the plant 
will erupt into growth. 


H: 3 ft (1m); $: 5 ft (1.5 m) 
BEE OOD: 


Chimonanthus praecox 

A highly scented, winter-flowering 
shrub whose flowers are produced 
from stems that are several years old, 
so prune just the leggy growths after 
flowering has finished. If it is too 
large, hard-prune in the winter, but it 
then will not flower for several years. 


H: 12 ft (4 m); S: 10 ft (3 m) 
ae OO: 
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Cercis canadensis ‘Forest Pansy’ 

A small tree that is grown for its early 
summer lilac-pink flowers and purple 
foliage, which turns vibrant red in the 
fall. Prune carefully when young to 
create a good branch structure. 
Thereafter, prune only if it becomes 
too large or branches get in the way. 


H: 30 ft (10 m); S: 30 ft (10 m) 








Choisya ternata 

The Mexican orange blossom is a 
flowering evergreen shrub. It requires 
little pruning, aside from removing in 
spring growths damaged by winter 
frosts. If the plant is looking untidy, 

it responds very well to hard pruning 
almost to ground level in early spring. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 
Be OOD 
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Clematis alpina 

Violet-blue flowers appear in spring 
on last year’s growth, followed by 
attractive fluffy seedheads. To prune, 
remove dead or damaged growths in 
early spring. For an overgrown plant, 
hard-prune to 6 in (15 cm) from the 
ground in early spring. 


H: 6-10 ft (2-3 m), Group 1 


Clematis ‘H.F. Young’ 

This clematis has large blue flowers 
in early summer. Prune lightly in early 
spring. From the top, prune each 
stem to the first pair of healthy buds. 
If the plant becomes too large, hard 
prune in early spring to 6 in (15 cm) 
above ground level. 


H: 8 ft (2.5 m), Group 2 








Clematis armandii 

This evergreen clematis has large 
white, scented flowers. It is not fully 
hardy and prefers the shelter of a 
warm, sunny wall or fence. To prune, 
remove any growths in spring that 
have died or been damaged by cold 
winter weather. 


H: 10-15 ft (3-5 m), Group 1 
BR O OO 


Clematis ‘Jackmanii’ 

Producing masses of deep purple- 
blue flowers in summer on its current 
year’s stems, this old favorite should 
be pruned in early spring. Cut back 
all growth to 6-12 in (15-30 cm) 
above ground level. 


H: 10 ft (3 m), Group 3 








Clematis ‘Etoile Violette’ 

A vigorous clematis that produces 
masses of purple flowers in late 
summer on its current year’s growth. 
To prune, cut back all growths to 
6-12 in (15-30 cm) above ground 
level in early spring. 


H: 10-15 ft (3-5 m), Group 3 


Clematis ‘Nelly Moser’ 

This popular clematis produces large 
pink flowers in late spring and again 
in late summer. Prune lightly in early 
spring, cutting each stem back to the 
first pair of healthy buds. Hard prune 
overgrown plants to 6 in (15 cm) from 
the ground in early spring. 


H: 6-10 ft (2-3 m), Group 2 
BBS OOO 




















Cornus alba 

Dogwood is grown for its lovely 
winter stem colors and, of the many 
varieties, C. alba is a cheerful red. 

To encourage strong, colorful stems, 
prune in spring. If left unpruned, the 
stems start to lose their winter colors 
as they age. 


H: 10 ft (3 m); S: 10 ft (3 m) 
BEE OOO G: 


Cornus sanguinea ‘Winter Beauty’ 
To produce multicolored stems during 
the winter, prune this plant in late 
spring to encourage strong growth. 
When young, it is best not to prune 
for two years to help it to establish; 
then prune annually. 


H: 10 ft (3 m); S: 8 ft (2.5 m) 
BER OOO GD DH 








Cornus alternifolia ‘Variegata’ 
This lovely shrub has white flowers 

in spring, and variegated leaves cover 
its tiered branches. To prune, remove 
lower branches of young plants for a 
more distinct shape, and occasionally 
thin the canopies of older trees to 
emphasize their horizontal structure. 


Corylus avellana ‘Contorta’ 

A slow-growing shrub with contorted 
stems, this hazel looks its best during 
the winter. In spring and summer, the 
branches are hidden under a mass of 
untidy leaves. Prune it only to remove 
any damaged, diseased, dead, or 
crossing branches. 
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Cornus kousa var. chinensis 

The white bracts in late spring, red 
summer fruits, and fall leaves make 
this a valuable garden plant. In 
summer or winter, remove some 
lower branches on young plants so 
you can see the ornamental bark, and 
cut out crossing stems in the canopy. 


Cotinus coggygria 

The smoke bush is grown for its 
colorful foliage and plumelike 
flowers. If left unpruned, it can 
become very large, so trim annually, 
but you may lose the flowers. For 
strong growth with larger leaves, 
hard-prune annually. 


H: 15 ft (5 m); S: 15 ft (5 m) 
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Cotoneaster horizontalis 

This low-growing shrub is excellent 
for covering walls and banks, and it 
is also suitable as ground cover. 
Cotoneaster has wonderful red 
berries in the fall. Prune in early 
spring to retain its shape and to 
prevent it from spreading too far. 


H: 3 ft (1 m); S: 5 ft (1.5 m) 


Daboecia cantabrica f. alba 

Give summer-flowering members 

of the heather family a light trim 
with a pair of shears in early spring. 
Remove all the old flowers, but don't 
be tempted to cut into the old wood 
as this will not regenerate. 


H: 10-16 in (25—40 cm); S: 26 in 


Crataegus monogyna 

The hawthorn is widely grown as an 
ornamental tree or as a hedging 
plant. It has scented flowers in late 
spring and is covered in red berries in 
fall. No pruning is required for a tree, 
but trim a hedge in early spring to 
reduce any wildlife disturbance. 


H: 30 ft (10 m); S: 25 ft (8 m) 


Daphne bholua 

The sweetly scented flowers of this 
shrub appear in winter. Pinch out the 
growing tips of young plants to 
encourage a bushy habit. This can 
also be done to older specimens, but 
do not hard-prune as the plant will 
not respond well. 


H: 6-12 ft (2-4 m); S$: 5 ft (1.5 m) 


Cytisus x praecox 

This flowering broom is covered with 
golden yellow flowers in early 
summer. It requires minimal pruning, 
but can be given a light trim 
immediately after flowering to retain 
its shape. Do not cut back into the 
old wood as it will not regenerate. 


H: 4 ft (1.2 m); $: 5 ft (1.5 m) 


Deutzia x hybrida ‘Mont Rose’ 
This lovely early summer-flowering 
shrub is easy to grow. Prune after 
flowering as for Philadelphus (see 
p.347), and aim to remove about 
one-third of the old stems to 
encourage new growths to push 
through from the base of the plant. 


H: 4 ft (1.2 m); S: 4 ft (1.2 m) 


























Elaeagnus pungens ‘Maculata’ 
This evergreen with gold-splashed 
foliage is grown as a freestanding 
shrub or a hedge. Prune in winter or 
spring by cutting back the previous 
season's growth to two or three leaf 
buds. To avoid reversion, cut back 
all-green leaves to golden foliage. 


H: 12 ft (4 m); S: 15 ft (5 m) 
RRR OG: 


Erica cinerea f. alba 

The bell heather flowers from mid- 
to late summer. Trim in early spring 
using shears to remove the old flower 
spikes. Don’t cut into old wood, as 
the plant will not regenerate. 


H: 12 in (30 cm); $: 22 in (55 cm) 
RR OO: 


Erica arborea var. alpina 

The heather family includes many 
varieties, and this is one of the larger 
members. Tree heather produces 
masses of scented white flowers in 
the spring. Unlike other heathers, 
overgrown plants respond very well 
to hard pruning in mid-spring. 


H: 6 ft (2 m); S$: 34 in (85 cm) 
eR OD: 


Escallonia ‘Apple Blossom’ 

Grow this evergreen, early-summer- 
flowering shrub as a hedge or a 
freestanding plant. From mid- to late 
summer, cut back flowering shoots by 
one-half to keep the plant relatively 
compact. For plants that are too 
large, hard-prune after flowering. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 
BEE OOD: 
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Erica carnea 

This pretty winter-flowering member 
of the heather family should be 
pruned with shears in mid- to late 
spring. Remove the flowers, but do 
not cut into the old wood, as the 
plant will not regenerate. 


H: 8-10 in (20-25 cm); $: 22 in 
(55 cm) ### OO 








Eucalyptus gunnii 

This beautiful plant has distinctive 
silver-blue foliage. It can be allowed 
to grow into a large tree, but to keep 
it as a small bush, hard-prune 
annually in early spring. The resulting 
vibrantly colored young foliage also 
makes an excellent focal point. 


H: to 80 ft (25 m); S: to 50 ft (15 m) 
BROOD: 
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Euonymus europaeus 

The spindle tree is grown for its fall 
colors and interesting fruits. Prune 
young trees to create a good shape 
and structure; older trees require 
little pruning aside from the removal 
of dead, damaged, or diseased wood 
and crossing stems. 


S: 8 ft (2.5 m) 





x Fatshedera lizei 

This evergreen shrub has large, shiny 
leaves similar in shape to ivy, and is 
suitable for shady areas. It is an 
excellent foliage plant and requires 
very little pruning apart from 
removing leggy growths. This is 
best done in the spring. 


H: 4-6 ft (1.2—2 m); S: 10 ft (3 m) 








Euonymus fortunei 

Train this evergreen foliage plant up 
a wall or fence, or grow it as ground 
cover or a freestanding shrub. Lightly 
trim in early spring to maintain a 
good shape. Remove immediately 
any reversion (stems with all-green 
foliage) on variegated forms. 


H: 24 in (60 cm); S: indefinite 


Forsythia x intermedia 

‘Lynwood Variety’ 

The vivid yellow spring flowers of this 
large shrub appear on the previous 
season's branches. After flowering, 
remove annually one in three of the 
oldest branches. Hard-prune 
overgrown plants in early spring. 


H: 10 ft (3 m); S: 10 ft (3 m) 


Exochorda x macrantha ‘The 
Bride’ 

This pretty shrub has masses of white 
flowers in late spring. To maintain a 
young, vigorous plant, remove some 
of the oldest stems in spring. Hard- 
prune an overgrown plant in spring, 
but you will lose a year’s flowering. 





Fremontodendron 

‘California Glory’ 

This evergreen shrub is normally 
grown against a sunny wall. 
Occasionally, very long growths may 
need to be reduced in length in early 
summer. Be careful when pruning as 
the plant can cause skin irritation. 


H: 20 ft (6 m); S: 12 ft (4 m) 
ROD: 


























Fuchsia magellanica 

An elegant summer-flowering plant, 
this fuchsia is grown as a freestanding 
shrub or a flowering hedge. In early 
spring, lightly trim the plant just back 
into green, healthy stems. After a 
severe winter, however, prune back 
to ground level. 


H: 10 ft (3 m); $: 6-10 ft (2-3 m) 


Genista aetnensis 

The Mount Etna broom is a large, 
graceful shrub with scented summer 
flowers. To keep it in shape and 
encourage flowering growths, prune 
lightly immediately after flowering. 
Do not cut back into old wood as 
the shrub will not regenerate. 


H: 25 ft (8 m); S: 25 ft (8 m) 
BBR OO: 


Garrya elliptica ‘James Roof’ 

A large, slightly tender, evergreen 
shrub normally grown against a sunny 
wall for winter protection. It is covered 
with long, decorative, dangling catkins 
in winter that provide an exciting 
feature. Prune annually in early spring 
to contain its size. 


H: 12 ft (4 m); S: 12 ft (4 m) 


Griselinia littoralis 

This is an excellent evergreen that 
can be grown as a specimen shrub 
or a hedge. Trim hedges in late 
summer and freestanding shrubs in 
early spring if they become too large. 
Remove growths damaged by cold, 
frosty weather in early spring. 


H: 25 ft (8 m); S: 15 ft (5 m) 
BRR OO: 
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Gaultheria mucronata 

A dwarf evergreen, suckering shrub, 
Gaultheria is covered with very 
showy, waxlike fruits during the fall. 
Minimal pruning is required unless 
the plant is spreading too much and 
needs to be contained. This is best 
done in early spring. 


H: 4 ft (1.2 m); S: 4 ft (1.2 m) 








Hamamelis x intermedia ‘Pallida’ 
This is a scented late-winter- or early- 
spring-flowering shrub. It is suitable 
for a small garden if growth is kept in 
check. To do this, spur-prune previous 
year’s growths to two or three buds 
after flowering (see pp.172-173). 


H: 12 ft (4 m); 
RRR OOK 


S: 


20: 


12 ft (4 m) 
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Hedera helix 

lvies are very versatile, self-clinging 
climbers. They will cover walls, 
fences, and trees, and also make 
good ground cover. When too large, 
prune back hard in spring to reduce 
the size. Trim at any time from late 
spring to midsummer to keep neat. 


H: 30 ft (10 m) 
BEE OOOD: 








Hydrangea paniculata 

These hydrangeas produce large 
cone-shaped flowerheads on the 
current season's growth. To keep 
them small, prune all the previous 
season's stems back in early spring 

to two or three pairs of buds, to leave 
a low structure of stems. 


H: 10-22 ft (3-7 m); S: 8 ft (2.5 m) 


Hydrangea arborescens 
‘Grandiflora’ 

This summer-flowering hydrangea 
has large, creamy white flowerheads. 
It flowers on new growth and can be 
pruned like a perennial plant, cutting 
back to 2-4 in (5-10 cm) above 
ground level in early spring. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 


Hydrangea petiolaris 

This self-clinging, climbing hydrangea 
requires little pruning. Remove 
growths that are too long in early 
spring, and old flowerheads after 
flowering. If the plant is too vigorous, 
prune hard in early spring, but it may 
then not flower for up to two years. 


H: 50 ft (15 m) 


Hydrangea macrophylla 

Florist's hydrangea flowerheads are 
produced on the previous season's 
growth. Leave them on the plant over 
winter to give frost protection. In mid- 
spring, cut back last year’s growth to 
a pair of healthy buds and remove 
weak or dead shoots. 


H: 6 ft (2 m); S: 8 ft (2.5 m) 
Be OO Oo: 








Hypericum ‘Hidcote’ 

To keep this plant compact and 
producing masses of yellow summer 
flowers, remove dead or diseased 
wood in early spring and prune the 
remaining stems to 2—4 in (5-10 cm) 
from the ground. Also cut out one- 
third of older stems on large shrubs. 


H: 4 ft (1.2 m); $: 5 ft (1.5 m) 


























lex aquifolium ‘Pyramidalis 
Aureomarginata’ 

This holly makes a bold, freestanding 
tree. It can also be trained into a 
formal shape or used as a hedge. 
Prune in early spring (all hollies 
tolerate severe pruning) and remove 
all-green foliage on sight. 


H: 20 ft (6 m); S: 15 ft (5 m) 


Itea ilicifolia 

This evergreen shrub has masses of 
fingerlike stems of green flowers in 
the summer. It can be grown as a 
freestanding shrub or against a wall. 
When young, prune and pinch the 
plant to shape it in early spring. 
When older, just trim long growths. 


H: 10-15 ft (3-5 m); S: 10 ft (3 m) 
BROOD: 


Ilex crenata 

Box-leaved holly has small leaves 

and glossy black berries and makes 
an excellent clipped hedge or topiary 
plant. It is a suitable alternative to a 
boxwood hedge (Buxus) and is 
trimmed in the same way (see p.769). 


H: 15 ft (5 m); S: 12 ft (4 m) 


Jasminum nudiflorum 

The winter jasmine produces bright 
yellow flowers over a long period 
throughout winter and early spring. 
It is normally trained against a wall 
or fence. Prune long, leggy growths 
immediately after it has finished 
flowering in early spring. 


H: 10 ft (3 m); S: 10 ft (3 m) 
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Indigofera heterantha 

This flowering shrub is covered 

with masses of pink, pealike flowers 
during the summer. Hard-prune large 
plants in early spring. In severe 
winters, it may suffer from dieback, 
but if hard-pruned, it will produce a 
mass of shoots from low down. 


H: 6-10 ft (2-3 m); S$: 6-10 ft 
(2-3 m) #2 OOo 








Jasminum officinale 

Common jasmine has white, scented 
flowers in the summer. It is a vigorous 
climber and can be trained up walls 
or over other structures. Trim at any 
time to keep the plant within bounds. 
Hard-prune plants that have grown 
too large in early spring. 


H: 40 ft (12 m) 
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Kerria japonica ‘Golden Guinea’ 

A clump-forming suckering shrub 
covered with large, golden flowers in 
late spring, Kerria can soon outgrow 
its situation. To contain its size, prune 
it hard or thin out old stems after 
flowering each year. 











Lavandula angustifolia 


Kolkwitzia amabilis ‘Pink Cloud’ 
The beauty bush is a large shrub with 
pendulous branches covered in pink 
flowers in late spring. Prune it after 
flowering, removing about one-third 
of the old flowering stems. Cut back 
large plants in early spring to 12 in 
(30 cm) above the ground. 


H: 10 ft (3 m); S: 12 ft (4 m) 
BEE OOD: 


Lavatera x clementii ‘Barnsley’ 
Mallow is a shrubby perennial that 


Laurus nobilis 

Bay laurel is an evergreen shrub 

that can be trained into many formal 
shapes and makes an excellent 
topiary specimen. Prune formal and 
topiary plants during early summer, 
but use pruning shears to shape them. 


H: 40 ft (12 m); $: 30 ft (10 m) 


Lespedeza thunbergii 
A lovely late summer-flowering 








This lavender is a mass of blue-purple 
aromatic flowers during the summer. 
It makes an excellent low-growing 
hedge. For best results, prune twice 
a year: shear back in early spring and 
then trim lightly once it has finished 
flowering. 


H: 3 ft (1 m); S: 4 ft (1.2 m) 
eB OO: 


shrubby perennial, bush clover has 
arching stems covered in deep pink, 
pealike flowers. Prune back all the 
stems in spring to just above ground 
level and new young shoots will 
quickly appear. 


H: 6 ft (2 m); S: 10 ft (3 m) 
HRB OO: 


produces an abundance of large, pale 
pink summer flowers. To keep a plant 
young and healthy, prune in spring to 
a framework of strong stems about 
12 in (30 cm) high. Also remove any 
dead, diseased, or weak branches. 


H: 6 ft (2 m); S: 6 ft (2 m) 
BRR OO: 

















Leycesteria formosa 

This shrub has white flowers 
surrounded by maroon bracts during 
the summer, followed by purple 
berries. It is almost indestructible and 
can be left unpruned, or it grows just 
as well if it is hard-pruned every year 
in early spring. 


H: 6 ft (2 m); S: 6 ft (2 m) 





Lonicera periclymenum 

‘Graham Thomas’ 

If it’s a highly scented summer- 
flowering climber that you are after, 
this is the plant for you. If it becomes 
straggly, prune in early spring. Also 
remove any dead or damaged wood 
at this time. 


H: 22 ft (7 m) 








Ligustrum lucidum 

_ The panicles of white flowers on 
this evergreen shrub appear during 
late summer. It has a lovely, even 
shape and requires minimal pruning. 
Occasionally, it may be necessary 
to trim a few of the branches to 
maintain its shape. 


| H: 30 ft (10 m); S: 30 ft (10 m) 





Lonicera x purpusii 

This shrubby honeysuckle is grown 
for its creamy white, highly scented 
winter flowers. To keep the plant to 
a manageable size, remove one-third 
of the old stems to almost ground 
level in early spring. 


| H: 6 ft (2 m); S: 8 ft (2.5 m) 
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Lonicera nitida 

This form of evergreen honeysuckle 
is often used as a hedging plant or 

a shrub. When grown as a hedge, 
trim it several times in the summer 
to maintain its shape. For a free- 
standing shrub, remove about a third 
of the older stems in early spring. 


H: 11 ft (3.5 m); S: 10 ft (3 m) 





Luma apiculata 

An evergreen shrub or small tree 
grown for its attractive peeling 

bark and small white flowers, which 
appear in late summer. As it grows, 
remove some of the lower branches 
in the summer so that you can fully 
appreciate the wonderful bark. 

H: 30-50 ft (10-15 m); S$: 30-50 ft 
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Magnolia grandiflora 

Grow this lovely evergreen, summer- 
flowering tree against a south-facing 
wall, and prune in the spring or 
summer to maintain its shape. 
Pruning reduces the chance of die- 
back and allows the wounds to heal 
before the cold winter months set in. 


H: 20-60 ft (6-18 m); $: 50 ft (15 m) 


Mahonia x media ‘Charity’ 

If this evergreen, winter-flowering 
shrub has outgrown its site, hard- 
prune in early spring. To keep it in 
good shape, shorten leggy growths 
in early spring and remove flowering 
shoots to encourage growth from 
lower down. 


H: to 15 ft (5 m); S: to 12 ft (4 m) 
BB O OO: Ow 








Magnolia x loebneri 

‘Leonard Messel" 

This spring-flowering tree requires 
minimal pruning. When it is young, 
you may need to remove a few lower 
branches in the spring or summer to 
give it a good shape. As it gets older, 
cut back any obstructive branches. 


H: 25 ft (8 m); S: 20 ft (6 m) 
RE OOO Oe 


Malus ‘Golden Hornet’ 

When this flowering and fruiting 
ornamental crab apple is young, 
remove lower branches in winter 

to encourage a good shape. On an 
older tree, remove dead or diseased 
wood immediately, and cut off any 
branches causing an obstruction. 


H: 30 ft (10 m); S: 25 ft (8 m) 


Mahonia aquifolium 

An evergreen suckering shrub that 
flowers in the winter and makes good 
ground cover. To keep Oregon grape 
at a reasonable size, cut it down to 
ground level every three or four years 
after flowering, or remove one-third 
of the oldest stems every year. 


H: 3 ft (1 m); S: ong m) 








Malus hupehensis 

This is an ornamental flowering and 
fruiting apple tree. When it is young, 
remove lower branches in winter to 
encourage a good shape. Remove 
dead or diseased branches on old 
plants at any time, and cut off any 
others that are out of place. 


H: 40 ft (12 ae &: AO ft (12 m) 


























Nandina domestica 

This evergreen, clump-forming shrub 
has white flowers during the summer 
followed by berries in the fall. It 
requires minimal pruning to maintain 
its shape—remove the oldest stems 
in the summer. Over-pruning reduces 
the number of flowers produced. 


H: 6 ft(2)m): $: 5 ft15:m) 
BROOD: 


Parthenocissus tricuspidata 
Boston ivy is a vigorous, self-clinging 
climber that is grown for its attractive 
fall foliage colors, which range from 
brilliant red to purple. Prune in spring 
before it comes into leaf or in fall 
after leaf drop to maintain its shape 
and keep it in check. 


H: 70 ft (20 m) 


Olearia stellulata 

The daisy bush is a compact, 
free-flowering evergreen shrub that 
is covered in white flowers in late 
spring. Hard-prune leggy, untidy 
specimens immediately after 
flowering has finished. 


H: 6 ft (2 m); S: 6 ft (2 m) 
ww O 


Perovskia ‘Blue Spire’ 

This is an attractive compact shrub 
with blue flowers in the late summer 
and attractive silvery foliage. Prune 
annually in spring, cutting back the 
stems to 6 in (15 cm) to encourage 
strong growths, which will flower 
during the forthcoming summer. 


H: 4 ft (1.2 m); S$: 3 ft (1 m) 
BRR OO: 
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Osmanthus heterophyllus 
‘Variegatus’ 

An evergreen compact shrub with 
small, fragrant white flowers and 
hollylike leaves, used for hedging or 
topiary. Prune hedges in late spring 
or early summer, and clip topiary in 
the summer. 


H: 15 ft (5 m); S: 15 ft (5 m) 








Philadelphus 

Mock orange is grown for its white, 
highly scented flowers, which appear 
in early summer. Hard-prune the 
shrub to 6 in (15 cm) in early spring 
every three or four years, or remove 
one-third of the oldest stems annually 
after flowering. 


H: to 10 ft (3 m); S: to 8ft (2.5m) 
BRE O OS 

















348 Easy pruning: plant guide 


sarclai@molaulaliare me lel(el-m Qs ama stad) 


Photinia x fraseri ‘Red Robin’ 

An evergreen shrub that has 
attractive bright red new growths 
and can be grown as a freestanding 
shrub or decorative hedge. If grown 
as a hedge, trim in late summer; a 
freestanding plant should be shaped 
in early spring. 


H: 15 ft (5 m); $: 15 ft (5 m) 


Pittosporum tenuifolium 

Many of the forms of this evergreen 
shrub have variegated foliage and 

it makes an attractive formal focal 
point. The only pruning required is 
to retain the plant’s symmetry by 
lightly trimming it in late spring. 


H: 12-30 es 10 ue Ss: 6-15 ft 


Phygelius x rectus ‘African Queen’ 
This plant has long, tubular, orange 
flowers during the summer. To 
prevent the plant from becoming 
leggy, treat it like a perennial, cutting 
back all the stems to almost ground 
level in the spring. 


H: 5 ft (1.5 m); §: 5 ft (1.5 m) 
BROOD: 


tale ee , 


My Na 


Potentilla fruticosa ‘Goldfinger’ 
An attractive small shrub with golden 
flowers during the summer, this 
pretty shrubby potentilla requires just 
a light trim in early spring to maintain 
its rounded shape. 


H: 3 ft (1 m); S: 5 ft (1.5 m) 
BRR OO: 


Physocarpus opulifolius 

‘Dart's Gold’ 

An attractive clump-forming shrub 
with bright yellow new foliage, it 
produces white flowers in early 
summer. Little pruning is required, 
except to remove any of the outer 
stems that are spoiling its shape. 


H: 6 ft (2 m); S$: 8 ft (2.5 m) 


a 


Prunus avium ‘Plena’ 


This ornamental cherry has large 
white flowers in mid-spring. Prune 
in early summer to reduce the risk 
of infection. Remove dead, diseased, 
or crossing branches. Young trees 
should be pruned at the same time. 


H: 40 ft (12 m); S: 40 ft (12 m) 
BES OOD: 


























Prunus laurocerasus 

Cherry laurel is an evergreen with 
glossy green leaves. Prune freestanding 
shrubs in early spring to reduce their 
size, and a hedge in early fall. Use 
pruning shears to avoid shredding the 
leaves. Prune overgrown plants to just 
above the ground in spring. 


S: 30 ft (10 m) 





H: 25 ft (8 m); 
BROOD 


Pyracantha ‘Orange Glow’ 
Firethorn is an evergreen shrub or 
small tree grown for its orange fall 
and winter fruits. It can be grown 
against a wall, as a hedge, or as a 
freestanding shrub. Prune in spring 
to maintain its shape, taking care 
not to remove flower buds. 


H: 10 ft (3 m); S: 10 ft (3 m) 


Prunus mume 

This attractive, early flowering 
ornamental cherry blossoms on last 
year’s shoots. In early summer, reduce 
the length of all main branches by 

12 in (30 cm) to encourage new 
growths, which will be covered in 
flowers the following spring. 


H: 28 ft (9 m); S: 28 ft (9 m) 
BEE OOD: 


Pyrus salicifolia var. orientalis 
*Pendula' 

This attractive silver-leaved weeping 
pear has creamy-white flowers and 
small brown, inedible fruits. Remove 
the lower branches of a young tree in 
winter to create a clear stem for the 
weeping branches to cascade down. 


H: 15 ft (5 m); S: 12 ft (4 m) 
BR OO: 
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Prunus serrula 

The attractive mahogany-red bark on 
this ornamental cherry makes an eye- 
catching feature in winter. In early 
summer, remove the lower branches 
of a young tree to give at least 6 ft 
(1.8 m) of clear trunk. Remove dead 
and diseased branches as seen. 


H: 30 ft (10 m); S: 30 ft (10 m) 
BRR OOD 








Rhamnus alaternus 
‘Argenteovariegata’ 

Prune this fast-growing evergreen 
shrub in early spring to remove any 
leggy growths and to maintain the 
shape of the bush. If any stems with 
all-green leaves appear, remove them 
without delay. 


H: 15 ft (5 m); S: 12 ft (4 m) 
wR OD: 
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Rhamnus frangula (syn. Frangula 
alnus ‘Aspleniifolia’) 

In the fall, alder buckthorn has 
attractive yellow foliage and 
ornamental berries. The shrub 
responds well to being hard-pruned 
to almost ground level every three 
or four years. 


H: 10-12 ft (3-4 m); $: 6-10 ft 


Rhododendron ‘Rose Bud" 

This attractive evergreen azalea 
normally requires very little pruning. 
However, it can be trained into formal 
shapes and also makes an attractive, 
low-growing hedge. In early summer, 
after flowering has finished, lightly 
trim with shears. 


H: to 36 in (90 cm); S: to 36 in 
(90 cm) ### 6 OO 


Rhododendron luteum 
This deciduous, clump-forming azalea 


, is grown for its attractive yellow, 


scented flowers in early summer 
and its fall foliage color. It normally 
requires very little pruning, but you 
can hard-prune overgrown plants to 
almost ground level in early spring. 


H: 12 ft (4 m); S: 12 ft (4 m) 


Rhus typhina 


A deciduous shrub or small tree, 

the staghorn sumac has attractive 
divided foliage, which turns a brilliant 
orange-red in the fall. Hard-prune it in 
early spring to keep compact: cut the 
stems back to between 12-24 in 


| (30-60 cm) from the ground. 
He 15 ft (5 m) or more; S: 20 ft (6 m) 


RRR OOO 


Rhododendron Nobleanum Group 
Most hybrid rhododendrons require 
little or no pruning, although plants 
that have rough bark, such as those 
in the Nobleanum Group, can be 
pruned in early spring if they are too 
large. They will regenerate. 


H: 15 ft (5 m); S: 15 ft (5 m) 
BBS OOO 


Ribes sanguineum ‘Pulborough 
Scarlet" 

The stems of this ornamental currant 
bear masses of dark red, white- 
centered flowers in spring. To contain 
the plant's size and vigor, remove 
one-third of the oldest stems annually 
immediately after flowering. 


H: 10 ft (3 m); S: 8 ft (2.5 m) 
BBS OOO 


























Ribes speciosum 

This currant is normally grown and 
trained against a wall or fence, and 
has beautiful red flowers from 

mid- to late spring. Remove one-third 
of the older stems immediately after 
flowering and tie the remaining stems 
to the wall or support. 


H: 6 ft (2 m); S: 6 ft (2 m) 
BRR OOO 





Rosa ‘Climbing Iceberg’ 

Prune climbing roses in fall or early 
spring. Remove the oldest stems and 
spur-prune the previous season's 
flowering growths to two or three 
buds to encourage more flowers in 
early summer (see also pp.214-215). 
Tie in any strong new stems. 


H: 10 ft (3 m) 
BEE OOD: 


Robinia pseudoacacia ‘Frisia’ 

The main feature of this deciduous 
tree is its golden foliage. To produce 
a small golden shrub, coppice young 
plants every spring (see pp.158—-159). 
Do not prune large trees except to 
remove dead or diseased wood as 
the wounds heal slowly. 


H: 50 ft (15 m); S: 25 ft (8 m) 
BEE OOD: 


Rosa ‘Crimson Shower’ 

Grow this rambling rose for its rich 
red flowers. If trained on a support, 
remove some of the oldest canes 

in early spring and spur-prune 

(see pp.172-173). When trained 
through a tree, you only need to cut 
out dead or diseased growth. 


H: 8 ft (2.5 m); S: 7 ft (2.2 m) 
eRe OOD: 
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Rosa Baby Love 

This patio rose is grown for its single, 
clear yellow summer flowers. Prune 

in early spring, cutting the stems back 
by one-half to encourage flowering 
growths (see pp.186-187). Also 
remove any dead or diseased stems 
and crossing growths. 


H: 3% ft (1.2 m); S: 30 in (75 cm) 
BRE OOD 








Rosa ‘Félicité Parmentier’ 

This is a lovely scented, old-fashioned 
shrub rose. Prune in early spring, 
reducing the height of the plant by 
cutting back the main stems by one- 
quarter, and lightly trimming the side- 
shoots (see pp. 788-189). Remove any 
dead, diseased, and crossing stems. 


H: 4% ft (1.3 m); S: 4 ft (1.2 m) 
BRE OOG 
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Rosa glauca 

This rose is mainly grown for its 
attractive blue-green foliage. To keep 
it tidy and to encourage strong young 
growths, prune in early spring by 
removing one-third of the older stems. 
Hard-prune overgrown plants to 
about 6 in (15 cm) from ground level. 


H: 6 ft (2 m); $: 5 ft (1.5 m) 
BROOD: 


Rosa Paul Shirville 

The dark reddish-green foliage of this 
hybrid tea rose contrasts beautifully 
with its fragrant rose-pink flowers, 
which appear from summer to fall. 
Prune as for Lovely Lady (above). 


H: 3 ft (1m); S: 30 in (75 cm) 
BRR OO G 


Rosa Lovely Lady 

A hybrid tea rose with salmon-pink 
scented flowers, Lovely Lady is 
pruned in early spring like other 
hybrid tea roses. Remove all but three 
or four older growths, and cut these 
back to about 6 in (15 cm), ideally to 
an outward-facing bud. 


H: 30 in (75 cm); S: 24 in (60 cm) 
BRE OOG 


Rosa Queen Elizabeth 

Queen Elizabeth is a pink-flowered 
floribunda rose that blooms from 
summer to fall. Prune in early spring, 
leaving 6 or 8 strong stems. Cut these 
back to about 8-12 in (20-30 cm) 
from the ground, to an outward- 
facing bud if possible. 


H: 7 ft (2.2 m); S: 3 ft (1m) 
BRE OOG 





Rosa mulliganii 

Covered with white, scented flowers 
in the summer and red hips in the 
fall, this rose will climb up supports 
or into trees. Remove the oldest 
canes in early spring and spur-prune 
lateral growths to three buds to 
encourage flowers. 


H: 20 ft (6 m) 
ew OOO: 





Rosa Queen Mother 

Prune this floriferous, pale-pink- 
flowered patio rose in early spring. 
Prune all the stems back by about 
one-half to encourage lots of 
flowering growths. Also remove 
dead or diseased stems, and any 
crossing growths. 


H: 16 in (40 cm); $: 24 in (60 cm) 
eR OOS: 


























Rosa rugosa 

This species rose has thorny stems 
and red, richly perfumed flowers 
from summer to fall. It makes an 
effective hedging plant and requires 
minimal pruning aside from removing 
one or two of the oldest stems each 
year in late winter or early spring. 


H: 3-8 ft (1-2.5 m); S: 3-8 ft 
(1-2.5 m) BBB OOD 


Rosmarinus officinalis 

This aromatic herb has small, silvery 
evergreen leaves and blue flowers in 
late spring. Old plants do not respond 
well to hard pruning and are best 
replaced. Shear young plants in early 
summer after the flowers have faded 
to maintain an even shape. 


H: 5 ft (1.5 m); $: 5 ft (1.5 m) 
BROOD: 


Rosa ‘Sally Holmes’ 

“Sally Holmes” is a modern shrub 
rose that flowers from summer 

to fall and needs to be pruned in 
early spring. Reduce its height by 
one-quarter and remove any dead, 
diseased, or crossing stems and any 
weak, twiggy growths. 


H: 6 ft (2 m); S: 3 ft (1 m) 
BEE OOD: 


al 


‘ 

| 
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Rubus cockburnianus 

Grow this thorny decorative bramble 
for its winter interest, when the stems 
are covered in brilliant white bloom. 
Prune to almost ground level annually 
in early spring to encourage strong 
growths. Take care when cutting this 
shrub because the thorns are vicious. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 
aR OO 
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Rosa Trumpeter 

Like Queen Elizabeth (facing page), 
this rose is a floribunda. It is 
appreciated for its clusters of vivid 
orange-red flowers that brighten 

up beds and borders from summer 
to fall. Prune as for Queen Elizabeth. 


H: 24 in (60 cm); S: 20 in (50 cm) 
BROOD 








Salix alba var. vitellina ‘Britzensis’ 
The orange-yellow stems make this 
form of white willow a must for 
winter interest. Coppice or pollard 

all shoots, first removing weak, dead, 
or diseased growth, to two or three 
pairs of healthy buds. 


H: 80 ft (25 m) if unpruned; 
S: 30 ft (10 m) BRB OOOS 
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Salix daphnoides 

Violet willow is grown for winter 
interest when the stems are covered 
in white blooms. Gray catkins follow. 
Prune hard in spring, cutting strong 
branches back to two or three pairs 
of buds from the ground. Remove 

all weak, dead, or diseased stems. 


H: 25 ft (8 m); S: 20 ft (6 m) 
BROOD: 


Schizophragma hydrangeoides 
This vigorous, self-clinging climber 
produces fragrant, creamy-white, 
flat-topped flowerheads in 
midsummer, which are set off by 
the dark green leaves. Its pruning 
requirements are the same as for 
Hydrangea petiolaris (see p.342). 


H: 40 ft (12 m) 


Sambucus nigra ‘Aurea’ 

This ornamental elder is grown for its 
white flowers, ornamental fruit, and 
golden yellow leaves. Prune annually 
in early spring—cut back all its stems 
to two or three buds of the previous 
year’s growth, to leave a structure 
similar to Cotinus (see p.337). 


H: 20 ft (6 m); S: 20 ft (6 m) 





Skimmia japonica ‘Nymans’ 

A useful evergreen shrub with 
scented flowers that appear in mid- 
to late spring followed by red berries. 
It requires minimal pruning aside 
from occasionally shortening some 
shoots to maintain its shape. 


H: 20 ft (6 m); S: 20 ft (6 m) 
BEE OOD 


7 





Santolina chaemaecyparissus 
Aromatic gray foliage and bright 
yellow pompon flowers in the 
summer define this shrub. It can 

be grown as a low hedge or edging 
plant and also on its own. Trim over 
in spring using shears in a similar 
fashion to lavender (see p.344). 


H: 20 in (50 cm); S: 3 ft (1 m) 
HB OO: 





Solanum crispum ‘Glasnevin' 

The Chilean potato tree is a vigorous, 
slightly tender climber grown for its 
scented, purple-blue summer flowers. 
It requires minimal pruning, but can 
be cut back in spring if it has 
outgrown its location. 


H: 20 ft (6 m) 
BOO D: 


























Sorbus commixta 

A small, upright tree grown for its fall 
foliage color and red berries. Sorbus 
trees require little pruning aside from 
shaping young specimens in early 
summer. Remove any dead or 
diseased branches as soon as you 

see them. 


H: 30 ft (10 m); S: 22 ft (7 m) 


Stachyurus ‘Magpie’ 

A variegated shrub that produces 
pendulous stems of creamy yellow 
flowers in spring. It can be grown on 
its own or against a wall. Freestanding 
plants require no pruning, while 
those grown as wall shrubs can be 
pruned to shape after flowering. 


H: 3-12 ft (1-4 m); S: 10 ft (3 m) 


Spiraea japonica 

This is a small, deciduous clump- 
forming shrub with pink or white 
flowers that appear from mid- to late 
summer. It flowers on the current 
year’s growth, so hard-prune in early 
spring if required. 


H: 6 ft (2 m); S: 5 ft (1.5 m) 
BEE OOD: 


Stewartia pseudocamellia 

White flowers in summer and good 
fall foliage color distinguish this tree. 
It also has ornamental bark, which 
can be enjoyed by removing young 
lower branches in early spring to 
achieve a clear stem of up to 6 ft 
(1.8 m). No other pruning is required. 


H: 70 ft (20 m); S: 25 ft (8 m) 
BRK OO: 
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Spiraea nipponica ‘Snowmound’ 
A fast-growing shrub, with white 
midsummer flowers that appear 

on shoots formed the previous year. 
To encourage these shoots, cut 
back one-third of the older stems 

to the base of the plant immediately 
after flowering. 





H: to 8 ft (2.5 m); S: to 8 ft (2.5 m) 
BES OOD: 








Syringa vulgaris 

Lilac trees offer richly scented flowers 
from late spring to early summer. 
They grow without pruning, but if 
plants need containing, they tolerate 
being cut back hard every year after 
flowering, when some of the oldest 
growths can be removed. 


H: 22 ft (7 m); S: 22 ft (7 m) 
BEE OOD: 
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Tamarix parviflora 

Tamarisk is a delightful small tree 
with fine green foliage and masses of 
small pink flowers in late spring. As 
the plant ages, it becomes messy and 
needs pruning to maintain its shape. 
It flowers on the previous year’s 
growth, so prune after flowering. 


H: 15 ft (5 m); S: 20 ft (6 m) 
BROOD: 


Tilia cordata ‘Winter Orange’ 

This linden tree has bright yellow 
foliage in the fall. It can ultimately 
become a large tree, but with careful 
training it is ideal for pleaching. Prune 
to shape in the winter. 


H: 90 ft (25 m); $: 50 ft (15 m) 


Tamarix ramosissima 

‘Pink Cascade’ 

This form of tamarisk has fine green 
foliage and masses of rich, pink, airy 
flowers, which form on new shoots 

from late summer to early fall. Prune 
in early spring, cutting back stems to 
maintain its shape. 


H: 15 ft (5 m); S: 15 ft (5 m) 
BEE OOD: 


Toona sinensis ‘Flamingo’ 

A clump-forming tree grown for its 
bright pink new foliage, Toona also 
has white flowers in late summer 

and attractive fall tints. Remove any 
frost-damaged growths in late spring, 
and hard-prune large plants in spring, 
cutting back to almost ground level. 


H: 50 ft (15 m); S: 30 ft (10 m) 
ae OO 


Taxus baccata 

Yew is an evergreen conifer that can 
be used as a hedging plant or topiary 
specimen, or trained into formal 
shapes. Prune yew hedges in late 
summer, and trim topiary and 
formal-shaped specimens in summer. 


H: to 70 ft (20 m); S: to 30 ft (10 m) 


Trachelospermum jasminoides 
An evergreen climber with sweetly 
scented white flowers during the 
summer, star jasmine prefers to grow 
against a sheltered wall. No routine 
annual pruning is required, but you 
can reduce its height by pruning in 
late spring. 


H: 28 ft (9 m) 


























Viburnum x bodnantense ‘Dawn' 
Grown for it scented pink flowers 
that are produced during the fall and 
early winter, this shrub can be left 
unpruned to become a large plant 
or kept small in size by removing 
one-fifth of the oldest stems to 
ground level in early spring. 


H: 10 ft (3 m); S: 6 ft (2 m) 


Vitis vinifera ‘Purpurea’ 

In fall or early winter, cut back this 
vigorous climbing grape. Spur-prune 
all side stems to two buds from the 
previous season's growth to leave 
short, stubby growths on either side 
of the main stem. Shorten overly long 
stems in summer. 


H: 22 ft (7 m) 
aR OOD 


Viburnum tinus ‘Eve Price’ 

This evergreen shrub is grown for its 
white flowers, which are produced 
from fall to early spring. It does not 
require routine annual pruning, but 
remove damaged or diseased 
growths when seen. Hard-prune 
overgrown plants in early spring. 


H: 10 ft (3 m); S: 10 ft (3 m) 


Weigela florida 

A deciduous shrub grown for its 
tubular dark pink flowers that appear 
mainly from late spring to early 
summer. To prune, thin out and 
remove one-third of the oldest 
growths immediately after flowering 
in the summer. 


H: 8 ft (2.5 m); S: 8 ft (2.5 m) 
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Vitex agnus-castus var. latifolia 
The chaste tree is a deciduous shrub 
with attractively divided foliage that 
sets off the spikes of lilac to dark 
blue late summer flowers. Prune the 
previous year’s growths back to two 
or three buds in early spring. 


H: 6-25 ft (2-8 m); S: 6-25 ft 
(2-8 m) #4 O 
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Wisteria sinensis 

Wisteria is a vigorous climber that 
produces long, scented chains of 
flowers in late spring. In the winter, 
spur-prune all the summer’s growth 
back to two buds. During the 
summer, shorten long, leggy stems 
by up to two-thirds. 


H: 28 ft (9 m) or more 
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Trees to prune 


Evergreens, such as Magnolia grandiflora and holly (/lex), 
prefer to be pruned at this time of year, but most other 
trees are best pruned in summer or winter. In particular, 
avoid pruning trees that bleed sap profusely, such as birch 
(Betula) and walnut (Jug/ans), from mid-spring onward. 


Shrubs to prune 


Prune winter-flowering shrubby honeysuckles, such as 
Lonicera fragrantissima and Lonicera standishii. In mid- 
spring, cut back heather (Erica), Buddleja davidii, early- 
flowering Camellia, witch hazel (Hamamelis), Mahonia, 
winter-flowering viburnum (Viburnum x burkwoodii), 
dogwood (Cornus), willow (Salix), and Rubus. In late 
spring, prune hydrangeas and, after flowering, forsythia. 


Climbers to prune 


Prune clematis in Groups 2 and 3 in the spring, plus any 
long, wayward stems of climbing hydrangeas (Hydrangea 
petiolaris), and any climbing or rambling roses you missed 
in fall. Also trim climbing honeysuckles (Lonicera), 
Jasminum nudiflorum, and overgrown ivy (Hedera). 


Hedge care 


In late winter or early spring, renovate hornbeam 
(Carpinus), beech (Fagus), yew (Taxus), and holly (/lex) 
hedges, and prune wildlife hedges before birds begin to 
nest. Pruning the latter also ensures that plants develop 
plenty of flowering shoots and, later, fall berries for 
wildlife. Prune lavender (Lavandula) in mid-spring. 


Main pruning tasks 


Spring is a busy time for pruning jobs. The sap is rising 
and buds are swelling, which means that plants are more 
likely to recover from a haircut. 


The main pruning tasks in the spring are cutting back 
shrubs with winter stem interest, such as dogwood 
(Cornus), willow (Salix), and decorative bramble (Rubus). 


Follow this by pruning floribunda, hybrid tea, and shrub 
roses. You can also still prune climbing and rambler roses 
now if you didn’t have time in the fall. 


As there are no leaves on most deciduous trees and 
shrubs at this time of year, you can clearly see and cut out 
wood damaged in winter by the cold and windy weather. 


Other jobs to do now 


In spring, tie in the new, flexible stems of climbers. When 
pruning, you will have removed a lot of the old twining 
growths that helped the plants hold on to their supports, 
so they will now need extra help until the new stems have 
become more established. 


Climbing and rambling roses, in particular, don’t have a 
natural twining habit, so they definitely need to be tied in. 
Likewise, clematis has lots of soft growth that is easily 
damaged by the wind if it is not secured. 


Use garden twine to tie plants to their supports. If you are 
tying in large climbers with thicker stems, such as roses, 
you could use sturdy, flexible tube ties. 
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Trees to prune 


Summer is a good time to prune all trees, especially the 
stone fruits, such as cherries, flowering cherries, and 
plums (Prunus), and members of the rowan (Sorbus) 
family. These trees are prone to bacterial cankers, and 
pruning now helps to avoid these diseases. In late 
summer, prune espalier apple and pear trees. 


Shrubs to prune 


In early summer, prune Garrya. Shorten leggy growths on 
late-flowering Camellias after flowering has finished; if 
they have outgrown their situation, they can be hard- 
pruned now. Prune spring- and early summer-flowering 
shrubs like Deutzia, Philadelphus, shrubby Lonicera, 


for next year’s flowers. In late summer, prune Escallonia. 


Climbers to prune 


In early summer, trim Clematis macropetala and C. alpina, 
and trim overgrown C. montana. Prune leggy growth of 
wisterias to help flower bud production, and ivy (Hedera) 
if you didn’t prune it in spring. After flowering, cut back 
climbing honeysuckles (Lonicera) and the old flowerheads 
of climbing hydrangeas (Hydrangea petiolaris). 


Hedge care 


Prune all types in late summer once nests are abandoned; 
berrying hedges can be left until spring to provide food 
for wildlife. Prune formal hedges at least twice in summer. 
Trim lavender (Lavandula) hedges lightly after flowering. 


Main pruning tasks 


Summer is the time to enjoy the results of your winter and 
spring pruning, but there are still important pruning jobs 
to do to keep your garden looking its best. 


Formal hedges need to be trimmed several times during 
the summer to keep their clean, sharp edges. Topiary 
should also be trimmed a few times to maintain its shape. 
Do not prune boundary hedges until late summer. 


Deadhead roses to encourage repeat flowering, and 
prune late spring- and early summer-flowering shrubs 
immediately after they have bloomed, since next year’s 
flowers will be on stems made this year. Also prune back 
any shrubs, trees, or climbers that are putting on too 
much growth or causing an obstruction. 





Kolkwitzia, and Weigela so they grow plenty of new stems _ Prune all stone fruits, such as Prunus serrula. 
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You can prune ivy from spring to fall to keep it neat. 


Other jobs to do now 


Continue to train and tie in climbers during the summer. 
Climbing and rambling roses must be tied in regularly to 
protect long growths from wind damage, since they hold 
next year’s flowering display. Also tie in Group 3 clematis 
to hold plants together, and wisteria to fill any gaps in 
coverage and to protect stems from wind damage. 


Remove any diseased or dead growth on trees at any 
time. Dispose of diseased material by burning responsibly 
or taking it to a waste disposal site—don't compost it. 


Trees can look quite different when clothed with leaves,so 
compare them in summer and winter before deciding what 
to prune. Leaves weigh down branches and can block 
paths or views, so some stems may need to be removed. 
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Trees to prune 


Fall is not a good time to prune trees as fungal spores can 
land on pruning cuts, increasing the risk of infection. 


Shrubs to prune 


Although most pruning jobs are best left until late winter 
or early spring, you should reduce the height of hybrid tea 
and floribunda roses by one-third to prevent their stems 
from rocking in winter winds and damaging the main 
stem and roots. Also remove Buddleja flowerheads and 
the top one-third of the shoots to stop the plant from 
self-seeding. Do not remove spent hydrangea flowerheads 
as they help to protect developing flower shoots from 
frost, and also provide attractive architectural structure in 
winter. Seedheads, fruits, and berries that are left on 
shrubs now have both wildlife and decorative value. 





Climbers to prune 


Fall is the ideal time to prune climbing and rambling roses. 
These plants still have sap in their stems, which makes 
them pliable and easy to train onto their supports. If the 
job is left until winter, the stems lose their flexibility and 
are more likely to snap. You can also prune Virginia 
creeper and Boston ivy (Parthenocissus) after leaf fall. 


Hedge care 


Any hedges not pruned in summer can be cut back now, 
but do not prune wildlife hedges, which are best left until 


spring, as their fruit and berries provide food for birds and a 


other wildlife through the colder months. 


Main pruning tasks 


Don’t prune trees and shrubs in the fall unless it is 
absolutely necessary. There are many fungal spores 
around at this time of the year and a high risk of diseases 
penetrating the cut surfaces. 


It is, however, a good time to prune and train climbing 
and rambling roses as their stems are quite flexible and 
easily trained now. Reduce the height of hybrid tea and 
floribunda roses by one-third to prevent wind rock. Catch 
up with any pruning that you missed or didn’t have time 
for in the summer, such as pruning back leggy growths 
on wisterias. It is also an ideal time to clean and sharpen 
pruning tools. Then sit back and admire the foliage and 
fruiting displays around you. 





Trees are prone to infections in fall, so do not prune them. 





Prune the climber Parthenocissus after leaf drop. 


Other jobs to do now 


Fall is tidying-up time. Cover trees or shrubs that need 

frost protection, such as palms, tree ferns, and fruits like 
apricots. Leave the fronds on tree ferns and palms, as they | 
protect plants from frost. For further protection, tie them | 
together over the crown. 


As the leaves fall, the basic structure of plants becomes 
more visible, and you will be able to see more clearly what | 
needs to be pruned in spring. Rake up fallen leaves and 
fruit, such as apples, and use to make compost and 
leafmold, which you can later spread under pruned plants 
to feed and mulch them. 


If you have any logs left from pruning in the summer, you 
could construct a log pile, which benefits wildlife. 
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Trees to prune 


This is a good time to prune a wide range of trees and 
shrubs (with the exception of stone fruits) as you can 
clearly identify crossing branches and diseased wood. 
Prune trees with ornamental bark, such as Acer davidii 
and Acer griseum and birches. Apple and pear trees 
should also be pruned in winter. 


Shrubs to prune 


Prune any large or overgrown shrubs, such as Mahonia or 
Philadelphus, which can be cut back hard now or in early 
spring. You may lose the coming year’s flowers by hard- 
pruning, but the plant will recover the following year. 


Climbers to prune 


Spur-prune wisteria in the winter, as the buds are not 
swelling and are less likely to be damaged. Also tackle 
Actinidia and Virginia creeper (Parthenocissus), and 
renovate overgrown ivies (Hedera). Remove long growths 
from around doors and window frames, and also where 
they have invaded gutters and grown under roof shingles. 
Shorten the main stems of all overly tall climbers, such as 
Hydrangea petiolaris. 


Hedge care 


Winter is the time for renovation work, reducing the 
height and width of overgrown hedges. Brush off snow 
from flat-topped hedges as its weight can damage their 
structure. Leave the crisp, bronzed foliage on hornbeam 
and beech hedges in the winter months because it adds 
ornamental value and also makes an excellent windbreak. 


Main pruning tasks 


Late winter or early spring is a good time to hard-prune 
overgrown shrubs, which are dormant at this time of the 
year. You can also see clearly the structure and naked 
silhouettes of trees, making them easier to prune. 
Summer is the ideal time to prune many trees, but winter 
is sometimes better because you may have more time to 
do the job properly. However, do not prune cherries and 
plums (Prunus), or members of the rowan (Sorbus) family. 


You can also now admire the results of your earlier 
pruning efforts, with the attractive trunks and stems of 
trees and shrubs like the snakebark maple (Acer davidii), 
birch (Betula), cherry (Prunus serrula), and dogwood 
(Cornus) creating stunning winter features. 
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Brush snow off the top of hedges to prevent structural damage. 


Other jobs to do now 


Tie in anything that needs to be supported. At the 
same time, check that ties and supports have not been 
damaged during storms, or become too tight around 
stems and trunks. Bring berries and evergreen branches 
into the house for festive winter decorations. 


You can dispose of pruning material (and old Christmas 
trees) in a variety of ways. Shred the woody waste to 
make a valuable mulching material, and compost soft 
growth. Burning material is an alternative method, but 
check your local regulations before you burn, and be 
considerate of neighbors. Alternatively, take all your 
off-cuts to your local waste disposal site, along with any 
diseased material, if you do not plan to burn it. 
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Potato ‘Red Duke of York’ 

A vigorous first early, producing 
abundant, good-sized, red-skinned 
tubers with delicious pale yellow flesh. 
Perfect in salads when small, and 
boiled or baked when larger. Young 
shoots need protection from frost. 


Plant: early spring 
Harvest: early to midsummer 
OO 


Potato ‘Mimi’ 

The ideal first early for containers, 
producing masses of small red tubers 
with incredibly tasty, waxy, cream- 
colored flesh. An excellent salad 
potato with good scab resistance. 
Protect new shoots from frost. 


Plant: early spring 
Harvest: early summer 
OO 


Potato ‘Foremost’ 

Harvest this useful early variety 

from early summer or lift as required 
throughout the summer. The white- 
skinned, white-fleshed crop has a firm 
texture, ideal for salads and boiling. 
Protect young shoots from frost. 


Plant: early spring 
Harvest: early to late summer 
OO 


Potato ‘Charlotte’ 

A supermarket favorite because of 
its long, smooth, yellow tubers, with 
fabulously flavored, waxy flesh. This 
second early is easy to grow in the 
garden, and one of the best salad 
potatoes. 


Plant: mid-spring 


Harvest: mid- to late summer 
OO: 


Potato ‘Arran Pilot’ 

A popular first early, excellent for 

gardeners eager to enjoy large yields 

of small potatoes with creamy, waxy 
| flesh. Good scab resistance and 

tolerance of dry spells. Young 

shoots need protection from frost. 


Plant: early spring 
| Harvest: early to midsummer 
| 00% 


Potato ‘Saxon’ 

For baking, boiling, and french-frying, 
try this floury-textured second early. 
The large, white tubers have a mild, 
creamy flavor, and the plants display 
a useful resistance to both blackleg 
and eelworm. 


Plant: mid-spring 
| Harvest: mid- to late summer 
| O0%: 


























Potato ‘Royal Kidney’ 

An old maincrop salad variety, ‘Royal 
Kidney’ produces delicious, yellow- 
fleshed salad potatoes from late 
summer. It is also tempting to dig up 
the plants earlier for crops of tender 
baby potatoes. 


Plant: mid-spring 


Harvest: late summer 
OO: 
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Potato ‘Kerrs Pink’ 

This versatile and high-yielding 
maincrop variety is reliable in most 
soils. The blush pink tubers have 
delicious floury cream flesh that is 
perfect for mashing, french-frying, 
roasting, and baking. Stores well. 


Plant: mid-spring 
Harvest: from early fall 
OO 


Potato ‘Ratte’ 

The long, slightly knobby tubers 
harvested from this maincrop variety 
are a real treat. Their dense, waxy, 
yellow flesh has a strong nutty 
flavor, making them perfect 

for salads. 


Plant: mid-spring 
Harvest: late summer 
OO: 


Potato ‘Sante’ 

An excellent choice for organic 
gardeners because of its excellent 
pest and disease resistance, this 
maincrop variety yields large cream 
tubers that are great for baking, 
boiling, and roasting. Stores well. 


Plant: mid-spring 


Harvest: from late summer 
OO: 
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Potato ‘Pink Fir Apple’ 

A curious old maincrop variety, 
producing long, irregular tubers with 
pink-tinged skin that is best left on 
during cooking. The waxy flesh, with 
its earthy flavor, is popular in salads, 
and the tubers store well. 


Plant: mid-spring 
Harvest: from early fall 
OO & 








Potato ‘Nicola’ 

Resistance to eelworm and blight 
makes this variety a good option 
for maincrop salad potatoes. Large 
crops of long, yellow, waxy tubers 
are reliably produced and store 
well over winter. 


Plant: mid-spring 


Harvest: from late summer 
on es 
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Root vegetables: carrots, beets, parsnips 


Carrot ‘Parmex’ 

Dumpy, spherical roots make this one 
of the best carrots for sowing into 
patio pots or shallow soil. Despite 
their shape, they have a fine sweet 
flavor. The earliest crops can be sown 
under glass or protected with cloches. 


Sow: early to late spring 
Harvest: late spring to early fall 
OS 


Carrot ‘Purple Haze’ F1 

As its name suggests, this variety 

has unconventional dark purple roots, 
which reveal contrasting orange cores 
when they are sliced. Flavor is not 
sacrificed and is particularly good 
when raw. 


Sow: early spring to early summer 
Harvest: early summer to late fall 
Ot 


Carrot ‘Infinity’ F1 

This late maincrop carrot has an 
elegant, slender root that is delicious 
raw or cooked. The sweet carrots are 
deep orange right to their core and 
keep well in the soil into fall or can 
be lifted and stored successfully. 


Sow: early spring to midsummer 
Harvest: late summer to late fall 
O 


Carrot ‘Bangor’ F1 

Long, stocky roots are produced in 
large quantities, especially in moist 
soil, by this excellent maincrop 
variety. Crops can be harvested from 
late summer and throughout fall, and 
store well once lifted. 


Sow: mid-spring to early summer 
Harvest: midsummer to late fall 
Om 


Carrot ‘Flyaway’ F1 

Specially bred to be less prone to 
attack by carrot flies, this maincrop 
carrot produces good crops where 
the pest would render others 
inedible. The thick, cylindrical roots 
are smooth-skinned and sugary. 


Sow: early spring to midsummer 
Harvest: late spring to mid-fall 
O & 


Carrot ‘Carson’ F1 


Fall and winter bring good crops of 
this medium-sized, tapering variety. 
The rich orange color, combined with 
the delicious crunchy texture and 
sweetness, makes them irresistible 
when eaten raw. 


Sow: mid-spring to midsummer 
Harvest: late summer to early winter 
O 
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Beet ‘Boltardy’ Beet ‘Chioggia Pink" Beet ‘Forono’ 

A reliable variety yielding traditional A beautiful curiosity; the rich red skin | Elongated, burgundy-colored roots 
deep red globe-shaped roots with a of this spherical root conceals flesh make this variety ideal for slicing. 
fine sweet flavor. Perfect for sowing marked with concentric rings of blush | Tender young roots have a particularly 
under cloches in early spring because | pink and white. Its sweet, mild flavor | intense flavor, so sow successionally 
of its excellent resistance to bolting. is delightful raw or cooked. for a continuous supply. Prone to 
Sow: early spring to midsummer Sow: mid-spring to midsummer. poling coo tae etl 

Harvest: early summer to Harvest: early summer to Sow: mid-spring to early summer 
mid-fall mid-fall Harvest: midsummer to late fall 

Oo O ts O& 














Beet ‘Pablo’ F1 Parsnip ‘Gladiator’ F1 Parsnip ‘Tender and True’ 

One of the best varieties for growing in | A popular hybrid parsnip that In deep soil, this variety forms 

patio containers and perfect to harvest | matures quickly, producing exceptionally long roots, which are 
as baby beets. The smooth, deep red, | consistently reliable, early-maturing often considered to have one of the 
spherical roots taste exceptionally crops of white-skinned roots. finest parsnip flavors. It is also 
sweet; they also stand well in the soil | ‘Gladiator’ also benefits from good resistant to canker and is a firm 
without bolting or becoming woody. | canker resistance. favorite with exhibition growers. 
Sow: mid-spring to early summer Sow: late winter to mid-spring Sow: late winter to mid-spring 
Harvest: midsummer to mid-fall Harvest: mid-fall to early spring Harvest: late fall to early spring 
Oo Oo OO 
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Root vegetables: turnips, rutabagas, radishes 


Turnip ‘Snowball’ 

For a quick crop, this fast-maturing 
variety is one of the best. The pure 
white globes are best harvested while 
young, when their deliciously crisp, 
firm, white flesh can be enjoyed raw 
or cooked. 


Sow: early spring to midsummer 
Harvest: late spring onward 


Radish ‘French Breakfast’ 

A torpedo-shaped variety with rosy 
red skin and a bright white tip. Its 
shape makes it great for slicing, and 
the crunchy flesh has a mild flavor 
with just a hint of peppery heat. 
Easy and quick to grow. 


Sow: early spring to early summer 
Harvest: late spring to mid-fall 
© OO OF 





Turnip ‘Purple Top Milan’ 

A good choice for early sowings under 
cloches, this turnip crops reliably and 

matures quickly. The flat-topped roots 
are a vivid shade of purple above the 

soil and pure white beneath it, making 
them attractive as well as delicious. 


Sow: early spring to midsummer 
Harvest: mid-spring onward 
OO 





Radish ‘Cherry Belle’ 

Probably one of the best vegetables 
for the absolute beginner, these 
small, round, brilliant red radishes 
tolerate poor-quality soil. They grow 
rapidly, are slow to become woody, 
and have tasty, mild-flavored flesh. 


Sow: early spring to early summer 
Harvest: late spring to mid-fall 


Rutabaga ‘Brora’ 

This gem among rutabagas has the 
classic purple top and cream base, 
but has been bred to produce the 
finest smooth flesh without any 
bitterness. Best harvested in early 
winter to avoid woodiness. 


Sow: late spring to midsummer 
Harvest: mid-fall to midwinter 
} ©: 


a) Sm 
\| 


ae 


‘ 
: 





Chinese radish ‘Mantanghong’ F1 
For a taste of the exotic, try these 
easy-to-grow, tennis-ball-sized 
radishes. Their plain, pale green skin 
hides vivid magenta flesh with a white 
outer layer, which has a nutty flavor 
and a touch of heat. 


Sow: early summer to midsummer 
Harvest: late summer to early winter 
OO & OF 























Brassicas: cabbages 


Cabbage ‘Pixie’ 

One of the earliest pointed cabbages, 
which can be picked young as spring 
greens or allowed to mature into a 
firm-hearted cabbage. A reliable crop 
that can be harvested in time to leave 
soil clear for spring sowings. 


Sow: midsummer 
Harvest: midwinter to late spring 


Cabbage ‘Marner Early Red’ (syn. 
‘Marner Fruerot’) 

This dense-hearted cabbage is one 

of the first reds to reach maturity. 
The outer leaves are tinged with gray; 
the head is an intense red and has a 
peppery flavor best appreciated raw. 


Sow: midwinter to early spring 
Harvest: midsummer to late summer 
OO H 








Cabbage ‘Derby Day’ 

A traditional, pale green ballhead 
cabbage for early summer harvest. 
Its resistance to bolting has long 
made it popular with gardeners, and 
the mature cabbages can stand even 
summer heat. 





Sow: late winter to early spring 
Harvest: early to late summer 


Cabbage ‘Minicole’ F1 

Ideal for small gardens, this white 
ballhead cabbage produces small, 
uniform heads on compact plants. 
Plant closely for a bumper harvest 
of fall cabbages, which will stand in 
the ground for up to three months. 


Sow: early to late spring 
Harvest: early fall to early winter 
OO 
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Cabbage ‘Hispi' F1 

Another favorite, this pointed 
cabbage reliably produces compact, 
tasty, dark green heads. The 
cabbages mature rapidly, and 
successional sowings provide a 
harvest from late spring into fall. 


Sow: late winter to late summer 


Cabbage ‘Red Jewel’ F1 

The claret-colored leaves dusted 

with silver make this one of the best 
cabbages for ornamental plantings. 
The tight round heads also taste 
delicious and will stand in the ground 
well or store indoors. 


Sow: early spring to early summer 
Harvest: midsummer to early fall 
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Brassicas: cabbages, calabrese, broccoli, cauliflower 


Cabbage ‘January King 3’ 

This traditional winter cabbage 
has good frost resistance and 
appetizing, sweet, crunchy leaves. 
The frilly-edged leaves are tinged 
with pink and also look beautiful 
in the winter garden. 


Sow: mid-spring to early summer 
Harvest: late fall to late winter 


Calabrese ‘Corvet' F1 

A reliable variety of fall vegetable, 
producing robust plants and a bumper 
crop of dense, green heads. Cut the 
central head while its flowers are still 
tightly closed for a second harvest of 
smaller shoots a few weeks later. 


Sow: mid- to late spring 
Harvest: late summer to early fall 
OOM 








Cabbage ‘Tundra’ F1 

A cross between a savoy and a white 
cabbage, this extremely hardy variety 
produces solid round heads of tasty 
crisp leaves. The long cropping 
season makes this a really useful 
addition to the vegetable patch. 


Sow: early spring to early summer 
Harvest: mid-fall to early spring 


Broccoli ‘Bordeaux’ 

This purple sprouting variety is very 
useful for those who can’t wait until 
spring for broccoli. It is not winter- 
hardy and does not require the usual 


| exposure to cold to produce its tasty 
| spears. 


Sow: late winter to mid-spring 


i i Fi 
Harvest: midsummer to mid-fall 
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Cabbage ‘Savoy Siberia’ F1 

A truly tough vegetable, this savoy 
withstands hard winters, so is ideal 
for exposed or cold gardens. The 
blue-green, blistered leaves taste 
sweet, and the cabbages stand 
well in the ground for long periods. 


Sow: early spring to early summer 
Harvest: early fall to midwinter 


Broccoli ‘White Star’ 

Creamy white rather than purple 
flowers make the spears of this spring 
variety reminiscent of cauliflower; 
many consider the taste similar, too. 
Reliably high yields produced over a 
long period make it a popular choice. 


Sow: mid- to late spring 
Harvest: early to mid-spring 
O 


























Broccoli ‘Claret’ F1 

A large, vigorous plant that may need 
staking in windy gardens, this variety 
produces huge yields of chunky, 
succulent spears in spring. The purple 
flowerheads are tightly packed and 
uniform, and taste delicious. 


Sow: mid- to late spring 
Harvest: early to mid-spring 
O 


Cauliflower ‘Mayflower’ F1 
High-quality, dense white curds 

are consistently produced by this 
vigorous early summer variety. Unlike 
many others, it does not require high 
nitrogen levels and is harvested early 
enough to avoid midsummer droughts. 


Sow: mid- to late winter and 
mid-fall Harvest: late spring 
to midsummer 6 0 ©: 


Brassicas: cabbages, calabrese, broccoli, cauliflower 


Broccoli ‘Late Purple Sprouting’ 
To extend your broccoli crop into 
late spring, try this slightly later- 
flowering variety. It is slow to go 
to seed, and the delicious purple- 
budded spears can be cut over a 
long period. 


Sow: mid- to late spring 
Harvest: early to late spring 
O 


Cauliflower ‘Romanesco’ 

If you want something different, try 
this strange summer/fall variety, with 
pyramid-shaped heads in a vibrant 
shade of acid green. Grow over a 

long season for large heads or sow 
successionally for frequent small crops. 


Sow: early to late spring 
Harvest: late summer to early winter 
OOM 
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Cauliflower ‘Walcheran Winter 
Armado April’ 

An extremely hardy winter variety that 
tolerates heavy frost and produces 
large, solid, pure white heads. It ties 
up a bed for 12 months, so it may not 
be suitable for very small gardens. 


Sow: mid- to late spring 
Harvest: early to late spring 
Ob %& 








Cauliflower ‘Violet Queen’ F1 
The vivid purple curds formed by 
this variety will brighten up any 
vegetable patch, although they 
turn green when cooked. Plenty of 
nitrogen and water are required to 
sustain strong growth. 


Sow: late spring to early summer 
Harvest: late summer to early fall 
Ob & 
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Brassicas: Brussels sprouts, kale, kohlrabi, oriental greens 


Brussels sprouts ‘Red Delicious’ 
This magnificent variety is a striking 
shade of red-tinged-purple from its 
crowning leaves to the base of its 
stem. Unlike many other red varieties, 
the sprouts retain their color after 
cooking and have a fine flavor. 


Sow: early to mid-spring 
Harvest: early winter 


Kale ‘Redbor’ F1 

All kales are useful hardy winter 
crops, but the tall leaves of this 
variety resemble large clumps of 
burgundy, curly-leaved parsley and 
add some welcome color to dull 
days. Great steamed or stir-fried. 


Sow: early to late spring 
Harvest: early fall to early spring 
OO &: 








Brussels sprouts ‘Trafalgar’ F1 

If your aim is sweet sprouts for 
Christmas, then this variety will 

not disappoint. Dense crops of firm, 
uniformly-sized sprouts grow on tall, 
sturdy plants and can be harvested 
throughout the winter. 


Sow: early to mid-spring 
Harvest: late fall to midwinter 


Kale ‘Starbor' F1 

More compact than most kales, this 
variety is well suited to the small or 
windswept garden. The tightly curled 
green leaves stand up well to winter 
cold. Try successional sowings for a 
year-round crop of tasty baby leaves. 


Sow: early spring to early summer 
Harvest: early fall to early spring 
OO 








Brussels sprouts ‘Bosworth’ F1 
Dark green, dense, sweet sprouts are 
produced in abundance by this tough 
hybrid variety, which will stand well 
through cold winter weather. Some 
tolerance to downy mildew helps 
ensure a healthy crop. 


Sow: early to mid-spring 
Harvest: late fall to early winter 
OOM: 


Kale ‘Nero di Toscana’ 

Also known as Black Tuscany or Cavolo 
Nero, this is the favored kale in Italian 
kitchens. Its upright leaves are almost 
black and blistered like those of savoy 
cabbages. Use mature leaves in soups 
and stews, baby ones in salads. 


Sow: early spring to early summer 
Harvest: early fall to early spring 
OO 0: 0: 














Kohlrabi ‘Olivia’ F1 

Harvest the swollen stem that sits 
just above soil level when it is about 
the size of a tennis ball, and enjoy the 
crisp, white flesh grated raw in salads 
or lightly steamed. Reliable, with little 
woodiness, this variety is slow to bolt. 


Sow: early spring to early summer 
Harvest: late spring to mid-fall 


Often found in supermarket salad 
mixes, these jagged-edged, slightly 
mustard-flavored leaves are simple to 
cultivate over summer. Harvest baby 
leaves for salads or allow plants to 
mature and use leaves for stir-frying. 


Sow: early spring to early fall 
Harvest: late spring to late fall 
OS 
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Kohlrabi ‘Purple Danube’ F1 

The vibrant purple skin and stems of 
this variety are striking in the garden, 
and its sweet nutty flavor is one of 
the best. Purple varieties take longer 
to mature than white, so this makes 
a good late summer and fall crop. 


Sow: mid-spring to early summer 
Harvest: midsummer to late fall 
OO &: 


Mibuna 

Similar in flavor to mizuna, but with 
a stronger peppery tang and long, 
smooth-edged foliage. Like mizuna, 
this is an ideal cut-and-come-again 
crop that can be sown successionally 
from spring to fall. 


Sow: early spring to early fall 
Harvest: late spring to late fall 
O 








Bok choy ‘Joi Choi’ 

Summer stir-fries will be fresher and 
tastier with the addition of these 
succulent, crispy, home-grown leaves. 
This variety has attractive bright white 
stems that carry deep green, rounded 
leaves, and it is easy to grow. 


Sow: mid-spring to early fall 
Harvest: early summer to mid-fall 
OO 0: 0: 


Mustard ‘Red Giant’ 

Another beautiful, strongly flavored 
leaf, this ruby-tinged mustard is best 
harvested while the leaves are small, 
otherwise the peppery flavor can be 
overpowering. Hardy enough to stand 
over winter from a fall sowing. 


Sow: early spring to early fall 
Harvest: late spring to midwinter 
O 














372 Vegetable gardening: plant guide 


Salad and leafy vegetables: lettuce, spinach, arugula 


Lettuce ‘Sangria’ 

This butterhead type matures to form 
a loose heart with soft leaves, and a 
pretty red flush that will brighten up 
a salad. Easy to grow and quick to 
mature, it does well in poorer soil 
and has some resistance to mildew. 


Sow: early spring to late summer 
Harvest: late spring to mid-fall 


Lettuce ‘Freckles’ 

This semi-cos variety forms an open 
head with green leaves that are 
spectacularly splattered with red. 

A good choice for flower borders, 
where it matures quickly. Plants are 
slow to bolt, even in warm weather. 


Sow: early spring to late summer 
Harvest: late spring to mid-fall 


Lettuce ‘Tom Thumb’ 

A gardeners’ favorite, this compact, 
green butterhead lettuce rapidly forms 
dense, sweet-tasting hearts. Ideal 

for small gardens because it can be 
planted at high densities and is ready 
for harvest quickly. 


Sow: early spring to midsummer 
Harvest: late spring to early fall 


Lettuce ‘Delicato’ 
Loose leaf lettuces are the quickest 
and easiest to grow, either as cut- 
and-come-again baby leaves or for 
harvesting whole when mature. 
This deep red oakleaf variety has 

a pleasant flavor. 





Sow: early spring to midsummer 
Harvest: mid-spring to mid-fall 








Lettuce ‘Little Gem’ 

This cos lettuce is familiar from the 
supermarket shelves, but is even 
crisper and sweeter if you grow it 
yourself. Its diminutive size makes it 
perfect for small gardens, and it is 
one of the fastest-cropping cos types. 


Sow: early spring to midsummer 
Harvest: late spring to early fall 


Lettuce ‘Catalogna’ 

A tasty, green oakleaf lettuce that 
you will not want to forget to sow 
successionally all through summer. 
The tender leaves have a fine flavor 
and the non-hearting plants are slow 
to bolt, should they get the chance. 


Sow: early spring to midsummer 
Harvest: mid-spring to mid-fall 


























Lettuce ‘Lollo Rossa-Nika’ 

The red leaves of this frilled lettuce are 
so dark as to be almost purple and 
are incredibly ornamental as well as 
appetizing. Young leaves taste sweet, 
and, although they turn bitter as they 
grow, the curled heads look fabulous. 


Sow: early spring to midsummer 
Harvest: late spring to mid-fall 





Spinach ‘Perpetual Spinach’ 

Not a true spinach, but spinach beet, 
with a taste similar to Swiss chard. It is 
easy to grow because it rarely runs to 
seed, even in dry conditions. Succulent 
green leaves are produced prolifically 
and crops can be gathered all winter. 


Sow: mid-spring to midsummer 
Harvest: any time 
OOM 
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Lettuce ‘Challenge’ 

Crisphead lettuces are similar to the 
iceberg types. This reliable variety 
forms large, solid hearts of crunchy 
leaves and performs well when sown 
early and late under cloches. Good 
resistance to mildew and bolting. 


Sow: early spring to midsummer 
Harvest: late spring to mid-fall 


Spinach ‘Tetona’ F1 
A high-yielding spinach producing 

a profusion of rounded dark green 
leaves. This is the perfect variety for 
sowing as a cut-and-come-again crop 
to produce baby leaves for salads, but 
it can also be left to mature. 


Sow: early spring to late summer 
Harvest: late spring to late fall 
60 tt 











Lettuce ‘Sioux’ 

A pretty red-tinged iceberg variety, 
with leaves that intensify in color 

in warmer weather, giving the plants 
good ornamental qualities that are 
so valuable in small gardens. Perfect 
color and crunch for salads. 


Sow: early spring to midsummer 
Harvest: early summer to mid-fall 











Arugula ‘Apollo’ 

This cultivated variety has large, 
rounded, green leaves and a strong 
peppery flavor without any bitterness. 
The plant is easy to grow as a cut-and- 
come-again crop in pots or in the 
ground. Water well in hot weather. 





Sow: early spring to midsummer 
Harvest: mid-spring to mid-fall 
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Leafy vegetables: arugula, chicory, Swiss chard 


Arugula ‘Rocket Wild’ 


A popular salad leaf with slim, divided | 


leaves and a pungent peppery taste. 
Easy to grow in pots or beds, it does 
not bolt as quickly as cultivated forms, 
but pick the leaves frequently for a 
longer cropping period. 


Sow: early spring to early fall 
Harvest: from mid- aoe ae 
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Swiss chard ‘Bright Lights’ 
Multicolored stems ranging from 
white and yellow to pink and purple 
make this a vibrant addition to the 
vegetable garden and flower border. 
Easy to grow, it reemerges in early 
spring if given winter protection. 


Sow: mid-spring to midsummer 
Harvest: early spring to mid-fall 
OOX 


| Chicory ‘/taliko Rosso’ 
Red-stemmed asparagus, or catalogna 
chicory, grows well in poor soil and 

is ideal for harvesting as baby leaves 
to add a slightly bitter tang to salads. 
Alternatively, allow the foliage to 
mature and eat lightly steamed. 


Sow: late spring to early fall 
| Harvest: midsummer to late fall 
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Swiss chard ‘Charlotte’ 

| One of the most attractive ruby chards, 
with bright red stems and contrasting 
green leaves veined a striking red. 

| It looks fabulous in a pot or flower 
border, and the baby leaves liven up 
salads. A must for every garden. 


| Sow: mid-spring to midsummer 
Harvest: at any time 
OOX 
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Chicory ‘Sugar Loaf’ 

Treat in the same way as lettuce 

to produce tall, pale heads of crisp, 
bitter leaves or cut-and-come-again 
baby leaves. Chicory grows well in 
poorer soil, although watering may 
be required in dry spells. 


Sow: mid-spring to late summer 
Harvest: midsummer to mid-fall 


Swiss chard ‘Lucullus’ 

Decorative and delicious, this chard 
rapidly produces generous crops of 
large green leaves on sturdy, pure 
white stems. Leaves and stems may 
be boiled, steamed, or stir-fried; 
their mild flavor is similar to beets. 


Sow: mid-spring to midsummer 
Harvest: early spring to mid-fall 
b0% 





























Cucurbits: zucchini, summer squash 


Zucchini ‘Zucchini’ 

A reliable variety that forms a bushy 
plant, well suited to growing in a 
container. Zucchini with dark green 
skins and tasty pale flesh are produced 
in profusion from midsummer. Like all 
zucchini, they are best picked young. 


Sow: mid-spring to early summer 
Harvest: midsummer to early fall 
OOM: 


Zucchini ‘Tromboncino’ 


This vigorous Italian variety is best 
trained up a sunny wall to afford 
everyone a good view of its long, 
curved, bulbous-ended fruits. The 
pale green fruits can reach more 
than 12 in (30 cm) long. 


Sow: mid-spring to early summer 
Harvest: midsummer to early fall 
OOX 


Zucchini ‘Defender’ F1 

A phenomenally productive early 
variety. If harvested small, fruits will 
keep coming until mid-fall, and they 
are delicious. Plants are resistant to 
cucumber mosaic virus, which can 
cause other varieties to fail. 


Sow: mid-spring to early summer 
Harvest: midsummer to mid-fall 
OOX 


Zucchini ‘Venus’ F1 

Unusually compact, these plants are 
great for containers or small gardens, 
and still produce ample crops of 
delicious, mid-green zucchini. In good 
conditions, fruits are ready to harvest 
60 days after planting. 


Sow: mid-spring to early summer 
Harvest: early summer to 
mid-fall & 6 
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Zucchini ‘Burpee’s Golden’ 
Another prolific zucchini variety 
that bears numerous decorative 
and delicious bright yellow fruits. 
The zucchini have a particularly fine 
flavor, especially when harvested 
small. 


Sow: mid-spring to early summer 
Harvest: midsummer to early fall 
OO% 











Summer squash ‘Long Green Bush’ 
Despite its name, this variety forms 
quite a compact, bushy plant, making 
it suitable for the smaller garden. Long, 
deep green fruits, with pale green 
marrow stripes, swell rapidly, but 

can be picked as zucchini when small. 


Sow: mid-spring to early summer 
Harvest: midsummer to mid-fall 
00% 
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Cucurbits: squash, cucumbers 








Squash ‘Sunburst’ F1 Squash ‘Uchiki Kuri’ Squash ‘Pilgrim Butternut’ F1 

A yellow “patty pan” variety, this Also known as ‘Red Kuri’, this squash | A less vigorous and so more 

squash has vibrant butter-colored produces several medium-sized, manageable butternut squash for the 
fruits, shaped like flying saucers. bright orange fruits, with delicious, smaller garden. The semi-bush habit 
Large crops of flavorsome fruits are nutty, golden flesh. It performs of the vine does not prevent a good 
produced by this easily grown variety | particularly well in temperate climates. | crop of beige-skinned, orange-fleshed 
if regular harvesting is carried out. Fruits store well once cured. squashes, which store well. 

Sow: mid-spring to early summer Sow: mid- to late spring Sow: mid- to late spring 

Harvest: midsummer to mid-fall Harvest: late summer to mid-fall Harvest: late summer to mid-fall 
OO OO OOM 
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Squash ‘Crown Prince’ F1 Squash ‘Turk’s Turban’ Squash ‘Festival’ F1 

This trailing squash is a favorite Not an exceptional culinary squash, Ornamental and delicious, this trailing 
because of its exceptionally good with pale yellow flesh and a turnip- vine produces high yields of small, 
nutty-flavored flesh. The steely like flavor, but often grown for its squat, orange-and-cream-striped 
gray skin of the fruits contrasts ornamental qualities. The rich orange | squashes, with sweet, nutty-tasting, 
dramatically with the orange flesh skin folds and forms a bulge splashed | cream flesh. The squashes are perfect 
and looks attractive on the vine. with green and cream. for stuffing or baking, and store well. 
Sow: mid-spring to late spring Sow: mid- to late spring Sow: mid- to late spring 

Harvest: late summer to mid-fall Harvest: late summer to mid-fall Harvest: late summer to mid-fall 
OOD OO OOM 

















Cucumber ‘Bush Champion’ F1 
Grow this ridge cucumber outdoors— 
its compact plants are ideal for small 
gardens and pots, and have good 
tolerance to cucumber mosaic virus. 
The slightly knobby, dark green, sweet 
fruits reach about 4 in (10 cm) long. 


Sow: mid-spring to early summer 
Harvest: late summer to mid-fall 
OOM 


Cucumber ‘Zeina’ F1 

An all-female variety that can be 
grown in the greenhouse or outdoors. 
Small, succulent, smooth-skinned 
cucumbers can be harvested over a 
long season and are a handy size to 
eat at one meal. 


Sow: early spring to early summer 
Harvest: midsummer to mid-fall 
OOM 








| Cucumber ‘Marketmore’ 


An excellent, high-yielding cucumber, 
producing sturdy, deep green fruit up 


to 8 in (20 cm) long, with no bitterness. 


This variety does well outdoors on a 
teepee or trellis. Resistance to 
cucumber mosaic virus is a bonus. 


Sow: mid-spring to early summer 
Harvest: late summer to mid-fall 


| OO% 


Cucumber ‘Petita’ F1 

For an abundance of juicy, miniature 
cucumbers from the greenhouse, this 
is the variety to choose. It is easy to 


| grow, even in difficult conditions, and 


has all female flowers so bitter fruits 
are not produced. 


Sow: early spring to early summer 
| Harvest: midsummer to mid-fall 
OOM 
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Cucumber ‘Masterpiece’ 

Crisp, juicy, white flesh, under a deep 
green, slightly spiny skin, makes this 
ridge cucumber a good choice for 
outdoor cultivation. This variety crops 
reliably, but performs best when 
allowed to climb. 


Sow: mid-spring to early summer 
Harvest: late summer to mid-fall 
Ob 


Cucumber ‘Carmen’ F1 

Resistance to powdery mildew, scab, 
and leaf spot makes this all-female 
variety a good choice for greenhouse 
cultivation. Impressive harvests of 
straight, smooth, green fruits are 
simple to produce. 


Sow: early spring to early summer 
Harvest: midsummer to mid-fall 


OO Xt 














378 Vegetable gardening: plant guide 


PN ITTTea tare lenin eelalcelasee-var-lilelivane|a-\-1amelal (olan 


Onion ‘Ailsa Craig’ 

An old favorite, this reliable variety 
yields heavy crops of large, sweet 
onions, with smooth yellow-brown 
skin. Best sown as seed in spring to 
produce a good fall crop that stores 
well if allowed to dry. 


Sow: late winter to early spring 
Harvest: late summer to early fall 
O 


Onion ‘Senshyu'’ 

Sets of this useful winter Japanese 
variety should be planted in fall and 
seeds sown a little before for an 
early summer harvest. The semi-flat, 
straw-colored bulbs grow to a good 
size and have a strong flavor. 


Sow: late summer 
Plant sets: early to mid-fall. 
Harvest: early to midsummer 6 ©: 


Onion ‘Sturon’ 

Traditionally grown from sets, this 
variety produces large, round, 
yellow-brown bulbs that have a 
strong skin, which makes them an 
excellent choice for winter storage. 
Seed is occasionally available. 


Plant sets: late winter to early spring 
Harvest: late summer to early fall 
Om 
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| Onion ‘Shakespeare’ 


For an early summer crop of globe- 
shaped onions with rich brown skins, 
try this British overwintering variety. 
The dense white flesh and sturdy skin 
mean that they store well, and they 
have an excellent flavor. 


Sow: early to mid-fall 
Harvest: early to midsummer 
Om 








Onion ‘Red Baron’ 

Widely available as both seeds and 
sets, this variety has a rich red skin, 
with pronounced pink stripes 
between the bulb’s layers. It will 
store for only a limited time. 


Sow: late winter to mid-spring 
Plant sets: early spring 
Harvest: early to mid-fall 


~~ 


Shallot ‘Longor'’ 

An attractive, elongated variety of 
shallot, with a pink flush to the skin 
and inner layers. The strongly flavored 
bulbs store well through fall and 
winter if carefully dried. Quicker to 
crop than traditional bulb onions. 


Plant sets: late winter to mid-spring 
Harvest: mid- to late summer 
OO 




















Shallot ‘Red Sun’ 

One of the most reliable red shallots, 
this variety has wonderful burgundy 
skin and white flesh with layers 
divided by pink rings. Appetizing 
chopped raw in salads, it is also 

well suited to cooking and pickling. 


Plant sets: early to mid-spring 
Harvest: mid- to late summer 
Om 





Green onion ‘Guardsman’ 

This trusted, white-stemmed variety 
is extremely easy to grow. It is a 

good choice to sow successionally 
from spring to fall because it is hardy 
enough to overwinter and give an early 
spring crop. Resistant to white rot. 


Sow: early spring to mid-fall 
Harvest: late spring to mid-fall; late 
winter to early spring 0 





Allium family: onions, shallots, green onions 


Shallot ‘Golden Gourmet’ 

Large and yellow-skinned, this high- 
yielding variety produces bumper 
crops of good-quality bulbs from sets 
and is easy to store all through the 
winter. It is less prone to bolting in 
dry conditions than many shallots. 


Plant sets: late winter to mid-spring 
Harvest: mid- to late summer 
OO: 





Green onion ‘North Holland 

Blood Red' 

An attractive variety with bold red 
bases and a mild flavor. Use thinnings 
from early sowings as green onions, 
leaving wider-spaced plants to develop 
into red-skinned maincrop onions. 


Sow: early spring to early summer 
Harvest: late spring to late summer 
O 
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Green onion ‘Paris Silverskin" 

A dual-purpose small white onion 
that can be harvested young as a 
salad onion or left in the ground to 
bulb up for pickling. Easy to grow 
and compact, it makes an ideal crop 
for small gardens. 


Sow: early to mid-spring 


Harvest: mid- to late summer 
O& 





Green onion ‘White Lisbon’ 

A trusted old favorite, this variety 
produces white bulbs and bright 
green tops with a good, strong flavor. 
It is easy to grow but prone to downy 
mildew, so keep rows well spaced to 
avoid the spread of disease. 


Sow: early spring to midsummer 
Harvest: late spring to early fall 
6% 
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Allium family: leeks, garlic 


Leek ‘Musselburgh’ 

An extremely hardy, sturdy leek, with a 
broad white stem topped by impressive 
green leaves, known as flags. This old 
variety can withstand the coldest 
winter, and can be harvested from 
late fall until late winter. 


Sow: early to mid-spring 
Harvest: late fall to late winter 
Ore: 


Garlic ‘Solent Light’ 

One of the best garlics for cool 
climates, this is best planted in fall 

but also does well planted in spring. 
It matures in late summer and because 
it is a nonflowering, softneck type, 
stores extremely well. 


Plant cloves: mid-fall to early spring 
Harvest: midsummer to 
early fall 0 





Leek ‘Hannibal’ 


| This handsome leek has deep green 


leaves and a long, white, straight 
stem. Suitable for fall and early winter 
cropping, it also produces impressive 


) mini leeks when planted close 


together. 


| Sow: early to mid-spring 
| Harvest: early fall to early winter 


oO 


W* 


ag”) 


Garlic ‘Early Light’ 
This flowering, hardneck, purple- 


| skinned variety is best used fresh but 


will store for about three months. The 
harvest will be eagerly anticipated, as 
this is one of the earliest varieties to 
crop in cool climates. 


Plant cloves: mid-fall to midwinter 
Harvest: late spring to early summer 
ore: 





: 
: 





Leek ‘Swiss Giant, Zermatt’ 

An elegant variety with a long, slender 
stem, which despite its name forms 
excellent mini leeks when planted at 
high densities. It is ready for harvest 
by late summer—an advantage for 
those with limited space in the garden. 


Sow: early to mid-spring 
Harvest: midsummer to late fall 
Ores 


Garlic ‘Elephant Garlic’ 

Closely related to the leek, this giant 
produces bulbs up to 4 in (10 cm) in 
diameter. Use the large, juicy cloves 
fresh from the soil to enjoy their mild, 
sweet flavor, which makes them 
particularly suitable for roasting. 


Plant cloves: mid-fall to midwinter. 
Harvest: midsummer to early fall 
OM 




















Legumes: peas 


Pea ‘Feltham First’ 

Early and dwarf, this is a useful, high- 
yielding pea variety for small gardens. 
Better results are often achieved from 
fall sowings in containers, where 
plants are given some protection. 


Sow: mic- to late fall; midwinter to 
early spring 

Harvest: late spring to midsummer 
OOX 


Pea ‘Rondo’ 

One of the tastiest and heaviest 
cropping peas, this double-podded 
variety has dark green, straight pods 
up to 4 in (10 cm) long. Plants need 
supports, but the succulent peas 
should be ample reward. 


Sow: early spring to early summer 
Harvest: late spring to early fall 
OOX 








Pea ‘Twinkle’ 

An excellent early variety, the first 
sowings of which perform best if 
protected under cloches when young. 
Dwarf plants give good crops of full 
pods and have resistance to pea wilt 
and tolerance to downy mildew. 


Sow: late winter to mid-spring 
Harvest: late spring to midsummer 
OO & 
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Pea ‘Hurst Greenshaft' 

Pairs of long pods develop high on 
these plants, making harvesting of 
this traditional variety’s consistently 
large crops somewhat easier. The 
peas are large and sweet, and plants 
have good disease resistance. 


Sow: early spring to early summer 
Harvest: late spring to early fall 
0% 


© 


ry. 


Pea ‘Sugar Snap’ 

A versatile sugar snap variety that can 
be picked young and eaten whole, 
raw, or stir-fried, or harvested when 
mature and podded for fresh peas. 
Plants grow up to 6 ft (1.8 m) tall, and 
need support from trellis or canes. 


Sow: early spring to early summer 
Harvest: late spring to late summer 
OO & 





Pea ‘Oregon Sugar Pod" 

An excellent snow pea variety that 
produces wide, flat pods best eaten 
whole, either raw, steamed, or 
stir-fried. Expect large yields of these 
crisp, sweet pods from plants that 
grow to 36 in (90 cm). 


Sow: early spring to early summer 
Harvest: late spring to late summer 
0% 
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Legumes: beans 


Runner bean ‘Butler’ 

This attractive, red-flowered runner 
bean grows vigorously and forms 
many long, stringless pods filled 

with pretty purple beans. They can be 
picked over a long season and, being 
stringless, are still palatable when a 
little larger. 


Sow: mid-spring to early summer 
Harvest: midsummer to mid-fall 


Runner bean ‘Wisley Magic’ 

A runner bean with bright red flowers 
that develop into slim pods up to 14 in 
(35 cm) long, with a delicious fresh 
flavor. The plants grow rapidly and 
produce good yields, but pods are not 
stringless so are best harvested young. 


Sow: mid-spring to early summer 
Harvest: midsummer to mid-fall 
OOO 








Runner bean ‘Liberty’ 

A favorite with exhibitors, this runner 
bean has glorious scarlet flowers 
followed by extremely long (up to 

18 in/45 cm) pods. The heavy crops 
of smooth-skinned pods are prized 
for their tasty, thick flesh. 


Sow: mid-spring to early summer 
Harvest: midsummer to mid-fall 


French bean ‘Purple Queen’ 
Perfect for a container or border, this 
compact dwarf French bean grows 
without supports and develops heavy 
crops of glossy, rich purple pods. The 
stringless pods have a fine flavor and 
turn green when cooked. 


Sow: mid-spring to midsummer 
Harvest: early summer to late fall 
OO So: 








Runner bean ‘White Lady’ 

The pure white flowers of this runner 
bean are thought to be less attractive 
to birds. Hot weather can prevent pods 
from setting on other varieties, but 
‘White Lady’ still performs well, 
making it suitable for later sowings. 


Sow: mid-spring to early summer 
Harvest: midsummer to mid-fall 


French bean ‘Delinel' 

A dwarf bean for a bumper crop. In 

containers or beds, it produces large 
yields of rounded, long green beans 
with a firm texture and good flavor. 

Plants are resistant to common bean 
mosaic virus and anthracnose. 


Sow: mid-spring to midsummer 
Harvest: early summer to late fall 
OO 0: 














French bean ‘The Prince’ 

This dwarf variety has long, flat, 
green pods, best harvested young 
when they are stringless. The flavor 
is excellent, and crops can be reliably 
harvested by early summer. They are 
also produced over a long period. 


Sow: mid-spring to midsummer 
Harvest: early summer to late fall 


Borlotto ‘Lingua di Fuoco’ 

Grown in the same way as a climbing 
French bean, this Italian cranberry bean 
has long, flattish, pale green pods 
marked with red. Eat whole when 
young or remove the purple-blotched 
seeds from mature pods and dry them. 


Sow: mid-spring to midsummer 
Harvest: early summer to late fall 
OOX 








French bean ‘Ferrari’ 

A fine dwarf French bean—slim, 
succulent, bursting with flavor, and 
stringless. The plants do well sown in 
mid-spring if protected from frost, and 
thrive in containers. The connoisseur’s 
choice, as well as easy to grow. 


Sow: mid-spring to midsummer 
Harvest: early summer to late fall 


Fava bean ‘Aquadulce Claudia’ 

An old favorite, this hardy fava bean 
can overwinter outdoors. Plants grow 
to 3 ft (90 cm) and yield a good crop 
of tender white beans in “cotton 
gauze” lined pods. Black bean aphid 
is often a pest on shoots. 


Sow: mid- to late fall; mid- to late 
winter Harvest: late spring 
to early summer 6 %: 
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French bean ‘Cobra’ 

Train up a teepee or trellis to achieve 
large crops of stringless, tender green 
beans, up to 8 in (20 cm) long. The 
flowers are an unusual shade of 
violet, which make the plants 
ornamental as well as productive. 


Sow: mid-spring to midsummer 
Harvest: early summer to late fall 


Fava bean ‘The Sutton’ 

Compact and bushy, this fava bean 
reaches only 18 in (45 cm), so is ideal 
for small gardens and for sowing under 
cloches in late winter and on windy 
sites. It produces abundant small 
pods packed with juicy white beans. 


Sow: midwinter to early spring 
Harvest: early to late summer 
O 
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Tomato ‘Totem’ F1 

A dwarf upright bush variety that is 

the perfect size for patio containers 

and large window boxes. It crops well 
outdoors: by midsummer, its trusses 

are heavy with small, tasty red fruits. 


Sow: (indoors) midwinter to 
mid-spring; (outdoors) early spring 
to mid-spring Harvest: midsummer 
to mid-fall © @ 


Tomato ‘Sungold' F1 

Masses of incredibly sweet, orange 
cherry tomatoes make this a popular 
variety. It is a cordon tomato, so 
needs staking and side-shooting. 

It grows well under glass or outdoors. 


Sow: (indoors) midwinter to 
mid-spring; (outdoors) early spring 
to mid-spring Harvest: midsummer 
to mid-fall © @ ©: 


Tomato ‘Tumbler' F1 

Ideal outdoors in hanging baskets or 
large containers, this bush tomato has 
stems that trail attractively over the 
side of a pot. It provides a prolific 
crop of sweet, red cherry tomatoes. 


Sow: (indoors) midwinter to 
mid-spring; (outdoors) early spring 
to mid-spring Harvest: midsummer 
to mid-fall © 


Tomato ‘Sweet Olive’ F1 

For baby plum tomatoes that grow 
outdoors, try this reliable cordon 
variety. The clusters of scarlet fruits 
have an excellent, intense flavor, 
and the skins do not split readily. 
Plants may require some staking. 


Sow: early to mid-spring 


Harvest: midsummer to mid-fall 
OO: 








Tomato ‘Early Bush Cherry’ 

Easy to grow and quick to ripen, 
this bush variety does well outdoors 
in containers, or in a greenhouse. 
Its huge numbers of small, round, 
cherrylike fruits have a sweet flavor. 


Sow: (indoors) midwinter to 

mid- spring; (outdoors) early spring 
to mid-spring Harvest: midsummer 
to mid-fall 6 @ 


Tomato ‘Shirley’ F1 

This dependable greenhouse variety 
yields heavy crops of large, rounded, 
scarlet fruits, even in poor weather 
conditions. A cordon variety, it 
requires staking and side-shooting, 
but has some disease resistance. 


Sow: midwinter to early spring 
Harvest: early summer to early fall 
Ob %& 




















Tomato ‘Tigerella’ F1 


make this variety stand out, but they 
also taste delicious and mature early. 
A cordon tomato that crops well 
indoors and outside. 


Sow: (indoors) midwinter to mid- 
spring; (outdoors) early spring to 
mid-spring Harvest: midsummer 
to mid-fall © @ 








Tomato ‘Supersweet 100’ F1 

For long trusses of juicy, sugary, 
scarlet fruits, this is a great variety to 
try under glass. With good resistance 
to verticillium wilt, these vigorous 
cordon plants are easy to grow and 
yield reliably generous crops. 


Sow: midwinter to mid-spring 


Harvest: midsummer to mid-fall 
OO: 





Unusual red fruits striped with yellow 


Tomato ‘Gardener's Delight’ 
Perfect for a sheltered spot outside 
or a greenhouse, this is an extremely 
popular cordon tomato variety 
because of its bumper crops of 
fine-flavored, large cherry tomatoes. 


Sow: (indoors) midwinter to mid- 
spring; (outdoors) early to mid-spring 
Harvest: midsummer to mid-fall 
OO 


Tomato ‘Super Marmande’ 


This variety has a bushy habit, but 
benefits from some support. The 
large fleshy, puckered fruits are 
bursting with flavor and are a favorite 
in France. Plants thrive outdoors in 
warm areas. 


Sow: midwinter to mid-spring 


Harvest: midsummer to mid-fall 
OO: 
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Tomato ‘Ferline’ F1 

An excellent cordon tomato 
producing large, rounded, red fruits, 
with increased blight tolerance. 
Plants grow well inside or out, and 
the fruits have a rich flavor. 


Sow: (indoors) midwinter to mid- 
spring; (outdoors) early to mid-spring 
Harvest: midsummer to mid-fall 

On 32: 
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Tomato ‘Summer Sweet' F1 

An early plum tomato for a sunny 
spot outdoors or in a greenhouse, 
this cordon variety yields plenty of 
small, tasty, red fruits over a long 
season. Plants have resistance to 
fusarium to help ensure a good crop. 


Sow: midwinter to mid-spring 


Harvest: midsummer to mid-fall 
Ob& 
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Fruiting vegetables: eggplant, peppers, sweet corn 


Eggplant ‘Moneymaker’ F1 

This is one of the most dependable 
eggplants in cool climates. The 
upright plants look good in containers, 
and while the best long, dark purple 
fruits are achieved under glass, plants 
also do well in a sunny outdoor spot. 





Sow: early to mid-spring 
Harvest: midsummer to early fall 
OOM 


Pepper ‘Gypsy’ F1 

Good, early crops are reliably produced 
by this sweet pepper, which performs 
well under glass. Tapering fruits ripen 
to bright red from yellow-green and 
have thick, succulent flesh. Plants are 
resistant to tobacco mosaic virus. 


Sow: early to mid-spring 


Harvest: midsummer to mid-fall 
O 


Eggplant ‘Black Beauty’ 

A prolific variety, producing many 
glossy, deep purple, oval-shaped 
fruits. The highest yields are achieved 
with the protection of a greenhouse. 
Plants are best tied to supports to 
help bear the weight of the fruits. 


Sow: early to mid-spring 
Harvest: midsummer to early fall 
OO% 


Pepper ‘Marconi Rosso’ 

The elongated fruits of this pepper 
are best eaten when red, because at 
this stage they are extremely sweet 
and ideal for roasting. Plants are 
high-yielding indoors or in a warm, 
sunny spot outside. 


Sow: early to mid-spring 
Harvest: midsummer to mid-fall 
O& 


Eggplant ‘Mohican’ 

With its compact bushy habit and 
immaculate white fruits, this eggplant 
makes a striking container plant for 

a sunny patio or greenhouse. Plants 
reach only 24 in (60 cm). Pick the 
fruits small to increase the yield. 


Sow: early to mid-spring 


Harvest: midsummer to early fall 
0% 
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Pepper ‘Corno di Torro Rosso’ 
Delicious, long, thin-walled peppers 
are sweet once they have turned 

to purple and red. This early variety 
appreciates the extra heat in a 
greenhouse, but crops outdoors in 
warm areas. 


Sow: early to mid-spring 
Harvest: midsummer to mid-fall 
6 & 























Pepper ‘Hungarian Hot Wax' 

An attractive, compact chili pepper 
bearing tapering fruits that are sweet 
and yellow when young, but hot and 
bright red when mature. The best 
crops are achieved with the protection 
of a greenhouse or large cloches. 


Sow: early to mid-spring 
Harvest: midsummer to mid-fall 
} 


Sweet corn ‘Butterscotch’ F1 

A super-sweet mid-season variety, 
forming large cobs up to 8 in (20 cm) 
long that are filled with tender, 
sugary, butter yellow kernels. 

Grows vigorously and crops well 
even in cool weather conditions. 


Sow: mid- to late spring 
Harvest: late summer to early fall 
Om 
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Pepper ‘Prairie Fire’ 

These tiny, bullet-shaped peppers are 
extremely fiery and look decorative 
pointing up from the bushy plants, 
which reach no more than 8 in (20 cm) 
tall. Ideal for windowsills or against a 
sunny wall. Plants crop heavily. 


Sow: early to mid-spring 
Harvest: midsummer to mid-fall 
Om 


Sweet corn ‘/ndian Summer’ 
These spectacular multicolored cobs 
have sweet-tasting kernels in shades 
of yellow, cream, red, and purple. 
Keep the plants separate from other 
sweet corn varieties to prevent cross- 
pollination and maintain the colors. 


Sow: mid- to late spring 
Harvest: late summer to mid-fall 
Om 











Pepper ‘Friar’s Hat’ 

Best grown in a greenhouse, these 
tall plants produce heavy yields of 
bizarre peppers shaped like sun hats. 
Plants need staking, while fruits need 
a long, hot growing season to ripen 
and build up a hot chili flavor. 


Sow: early to mid-spring 
Harvest: midsummer to mid-fall 
O 





Sweet corn ‘Lark’ F1 

This variety consistently produces a 
high proportion of healthy seedlings 
from each sowing, and is ideal for 
beginners. The sweet, tender cobs 
are delicious when boiled briefly 
and topped with melted butter. 


Sow: mid- to late spring 
Harvest: late summer to mid-fall 
6 & 
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Perennial/stem vegetables: asparagus, artichokes, celeriac, celery 


Asparagus ‘Connover’s Colossal’ 

A traditional variety that yields a 
heavy crop of thick green spears early 
in the season. Buy young crowns and 
try not to harvest in their first year— 
just cut a few spears in the second 
and reap the reward in the third. 


Plant: late winter to early spring 
Harvest: late spring 
OS 


Celeriac ‘Monarch’ 

Easier to grow than celery, with a 
milder flavor, celeriac is delicious raw, 
steamed, or roasted. This cultivar has 
unusually smooth skin, making it 
easier to clean than most, and has 
fine-textured, creamy flesh. 


Sow: early to mid-spring 
Harvest: mid- to late fall 








Jerusalem artichoke ‘Fuseau’ 

This relative of the sunflower 
produces long, smooth tubers, with 

a flavor similar to globe artichokes, 
which are usually eaten cooked. 
Plants may reach 10 ft (3 m) in 
height, each yielding about 10 tubers. 


Plant: late winter to late spring 
Harvest: early to late winter 


Celery ‘Victoria’ F1 


| The attractive pale green stems of 
| this variety have a particularly good 


flavor and crispness. There is no need 
to earth up the stalks to blanch them, 
and the plants are slow to bolt. 


Sow: late winter to mid-spring 
Harvest: late summer to mid-fall 
OO& 








Globe artichoke ‘Green Globe’ 
Often difficult to find in stores, but 
easy to grow, this reliable globe 
variety has large flowerheads with 
delicious, tender hearts. Grow from 
offsets where available. 


Sow: late winter to early spring 
Plant offsets: late spring to early 
summer Harvest: late spring to 


Celery ‘Celebrity’ F1 

An excellent self-blanching variety 
that grows equally well outdoors or 
in a greenhouse. The light green 
stems have a delicious, strong flavor, 
and plants resist bolting well. 


Sow: late winter to mid-spring. 
Harvest: late summer to mid-fall 
Ob % 




















Parsley ‘Plain Leaved 2' 

A fine French parsley, with soft, flat, 
rich green leaves that have a good, 
strong flavor. Easily grown as an 
annual indoors or outside, although 
parsley is biennial and hardy enough 
to persist in most gardens. 


Sow: early spring to late summer 
Harvest: year round 
OO 


Basil ‘Magic Mountain’ 

With its glossy, purple-tinted foliage 
and tall spikes of lilac flowers, this 
tender herb makes a pretty garden 
plant in its own right. The leaves 
have a delicate aniseed scent, which 
makes them suitable for Thai cooking. 


Sow: early spring to midsummer 
Harvest: year round 
O 








Parsley ‘Envy’ 

Handsome and vigorous, this variety 
produces a mass of tightly curled, 
bright green, full-flavored leaves. 
Parsley seeds may be slow to 
germinate, but be sure that the 

soil is soaked after sowing. 


Sow: early spring to late summer 
Harvest: year round 
Ob So: 


Thyme ‘Silver Posie’ 

The tiny gray and cream leaves of 

this compact and low-growing thyme 
are intensely fragrant, complementing 
the flavors of chicken and fish. An 
evergreen hardy perennial, it has 
clusters of pink flowers in summer. 


Sow: early to late spring 
Harvest: year round 
O 
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Basil ‘Sweet Genovese’ 
Large-leaved and intensely aromatic, 
this is the basil to use in Italian dishes. 
The tender plants will grow in a sunny 
spot outdoors, but often do best on a 
bright windowsill or in a greenhouse. 
Pinch out young leaves regularly. 


Sow: early spring to midsummer 
Harvest: year round 
6 


Thyme ‘Doone Valley’ 

The vibrant yellow variegation of this 
thyme’s evergreen foliage, combined 
with a flush of purple summer flowers, 
makes it a beautiful plant for a pot or 
herb garden. The lemon-scented leaves 
taste good with fish or in stews. 


Sow: early to late spring 
Harvest: year round 
OO 
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Herbs and sprouting seeds 


Oregano (Origanum vulgare) 

A pungent Mediterranean herb 
often used in Italian cuisine and 
reliably perennial in freely draining 
soil. Its rounded, yellow-green leaves 
and low-growing habit make it an 
attractive garden plant, useful for 
edging paths. 


Sow: early to late spring 
Harvest: year round 


Apple mint (Mentha suaveolens) 
Delicious, but invasive, this mint is best 
confined to a pot in small gardens. 

It is perennial and each spring sends 
up new shoots clothed with soft, 
furry, sweetly minty leaves, perfect 
for cooking with new potatoes. 


Sow: early to late spring 
Harvest: late spring to late summer 
OES 


Rosemary (Rosmarinus officinalis) 
This shrub bears the tough, narrow, 
strongly scented leaves that combine 
so well with lamb. As an evergreen, 
rosemary provides useful structure in 
the herb or vegetable garden, and 
can be pruned to maintain its shape. 


Sow: early to late spring 
Harvest: year round 
Ore; 


Spearmint (Mentha spicata) 
Spearmint’s clean, crisp flavor is ideal 
for adding to salads, desserts, and 
drinks. The pointed, deep green 
leaves are glossy and appealing, but 
this is also an invasive perennial, so 
keep its spreading shoots in check. 


Sow: early to late spring 
Harvest: late spring to early fall 
6 Oo 








Fennel (Foeniculum vulgare) 
Elegant and airy, fennel comes in green 
and bronze forms and may reach 6 ft 
(1.8 m) tall. It is a good-looking perennial 
in ornamental borders, where its 
aniseed-flavored leaves, and later its 
seeds, can be harvested as required. 


Sow: early to late spring 
Harvest: late spring to early fall 
OM 


Chives (Allium schoenoprasum) 
The clumps of these easy-to-grow 
perennials have spiky leaves topped 
with purple pompon flowers, making 
them an excellent path edging. The 
delicate onion flavor of chives suits 
soups, salads, and quiches. 


Sow: early to late spring 
Harvest: at any time 














Cilantro ‘Cilantro for Leaf’ 

A lush, leafy annual, bred to yield 
several cuts of spicy leaves, rather 
than seeds. Sow successionally every 
six weeks to ensure a constant supply 
and keep plants well watered to stop 
them from rapidly running to seed. 


Sow: mid-spring to early fall 
Harvest: early spring to early fall 
Ore: 


Alfalfa 

A nutritious, crisp sprout, with a 
slightly nutty flavor, alfalfa is delicious 
in salads and sandwiches. Soaking 
the seeds for eight hours before 
sprouting helps speed up the process. 
Sprouts should be ready from trays 
or jars in 4—5 days. 


Sow: at any time 
Harvest: at any time 








Common sage (Salvia officinalis) 
Ornamental, with many culinary uses, 
this aromatic shrub has pale green 
leaves covered in an attractive gray 
down. Encourage bushy growth by 
pinching out growing tips, but 
replace old plants every five years. 


Sow: mid- to late spring 
Harvest: at any time 
ore: 


Mung beans 

These tiny green beans burst rapidly 
into life to become the well-known 
white Chinese bean sprouts, so 
often included in stir-fries. Soak 

the beans for 8-12 hours, before 
sprouting in a Jar, tray, or sprouting 
bag for 2-5 days. 


Sow: at any time 
Harvest: at any time 
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Lemon grass (Cymbopogon citratus) 
Tropical and tender, this grass needs 
to be kept above 45°F (7°C) in winter. 
The sturdy, citrus-scented stems can 
be slow to bulk up in cool climates, 
but form clumps from which stems can 
be separated and used in Thai dishes. 


Sow: mid- to late spring 
Harvest: late spring to early fall 
OM 


Garbanzos 

Sprouted garbanzos (chickpeas) are a 
tasty snack or addition to a salad and 
require only 2-3 days in a jar, tray, or 
sprouting bag before they are ready 
to eat. Soak them in water for 8-12 
hours before sprouting, to ensure 
that the seed coat is softened. 


Sow: at any time 
Harvest: at any time 
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Abelia x grandiflora 332 
Abutilon x suntense 40, 272 
Acacia dealbata 40, 272 
Acanthus 12 
A. mollis 279 
Acanthus spinosus 326 
Acer (maple) 31, 361 
A. davidii (snakebark maple) 332 
A. japonicum 19, 27, 34, 35 
A. palmatum d. Dissectum 
Atropurpureum Group 43, 310, 
332 
A. p. var. dissectum 276 
A. p. 'Sango-kaku’ 304 
A. shirasawanum ‘Aureum’ 286 
A. ‘White Tigress’ (snakebark 
maple) 158, 159 
acidic soil 270 
planting 43 
acidity testing 38 
Acorus 
A. gramineus 'Ogon’ 316 
Actinidia deliciosa (kiwi) 332, 361 
Adiantum venustum 126, 127 
Agapanthus ‘Loch Hope’ 16, 27, 326 
agave 16 
aggregates 99, 123 
Akebia quinata 22 
Alchemilla mollis (lady's mantle) 41, 
42,278 
alfalfa 391 
alkaline soil planting 42 
alkalinity testing 38 
Allium 27, 114, 228, 378-380 
A. hollandicum ‘Purple Sensation’ 
AO, 81, 278, 326 
A. schoenoprasum 292 
alpines 100, 106, 146 
Amelanchier x grandiflora ‘Ballerina’ 
304 
Anaphalis 
A. triplinervis 130-1, 134 
A. t. ‘Sommerschnee’ 316 
Anemanthele lessoniana 81, 286, 
326 
Anemone 22 
A. hupehensis ‘'Hadspen 
Abundance’ 326 
A. x hybrida ‘Honorine Jobert’ 41, 
286, 326 
Angelica archangelica 278 
annuals, sowing 62-3 
aphids 269 
apples 160, 161, 200-3 
espaliers 160, 161 
apple mint 235, 390 
Aquilegia McKana Group 42, 286 
Arbutus unedo 31, 272, 304 
architectural plants 19, 28, 102, 104, 
105, 108, 114, 136-7 
Armeria 
A. maritima 316 
A. m. ‘Splendens’ 128, 129 





Artemisia 24, 332 
A. alba ‘Canescens’ 40, 292 
A. ludoviciana ‘Valerie Finnis’ 
128, 129 
A. schmidtiana ‘Nana’ 128, 129, 
316 
A. stelleriana ‘Boughton Silver’ 
316 
arugula 234-5 
‘Apollo’ 373 
‘Rocket Wild’ 254, 374 
sowing 234 
Arum italicum subsp. italicum 
‘Marmoratum’ 28, 41, 300, 126, 
127, 316 
Aruncus dioicus 41, 286 
Asian greens 371 
asparagus 232-3 
‘Connover's Colossal’ 388 
harvesting 232 
sowing 232 
assessing a site 116-7 
Astelia chathamica 128, 129 
Astelia nervosa 35 
Aster 20, 27, 30, 84 
A. amellus '‘Veilchenk6nigin’ 130-1 
A. ‘Coombe Fishacre’ 42, 292 
A. x frikartii ‘Monch’ 326 
A. turbinellus 113, 130 
Astilbe ‘Bronce Elegans’ 317 
Astilboides tabularis 43, 138 
Astrantia 30, 35, 110 
A. major 292 
A. 'Hadspen Blood’ 327 
Aucuba 
A. japonica ‘Crotonifolia’ 31, 35, 41, 
182, 287, 310, 332 
A. j. ‘Picturata’ 72 
A. j. '‘Variegata’ 66, 310 
automatic irrigation 108, 112, 113, 114, 


bamboo 16, 19, 100, 102, 108,120, 277 
see also Fargesia; Phyllostachys 
banana 35 
bark 155, 158-9, 304 
as mulch 126, 128, 134, 136, 138, 
323 
basil 234-5 
‘Magic Mountain’ 389 
‘Red Rubin’ 250 
sowing 234 
‘Sweet Genovese’ 250, 389 
bay, standard 154, 155 
bay tree 248-9 
bedding plants 34 
beech see Fagus 
Begonia 16 
B. fuchsioides 94 
Berberis 
B. darwinii 41, 287 
B. x stenophylla 333 
B. thunbergii f. atropurpurea ‘Dart's 
Red Lady’ 278, 333 


beets 224, 236-7 
‘Boltardy’ 262 
‘Chiogga Pink’ 365 
‘Forono’ 365 
‘Pablo’ 365 
sowing 236-7 
berries, pruning for 151 
Bergenia 
B. cordifolia ‘Purpurea’ 317 
B. ‘Red Beauty’ 144, 145 
Bergenia purpurascens 272 
Betula (Birch) 43, 358 
B. pendula 20 
B. utilis var. jacquemontii 158, 272, 
304, 333 
removing lower branches 155, 158 
bindweed, field 266 
birds 
as friends 263 
protection against 268 
bittercress, hairy 267 
black bean aphid 232 
blackflies, discouraging 227, 269 
blight 271 
blossom end rot 271 
blueberries 160 
blue planting 13 
bog gardens 37 
bok choy ‘Joi Choi’ 371 
bolting 235 
borders 10, 44-7, 68-9, 72-5, 78-85 
borders, informal pruning 151 
borlotti beans see cranberry beans 
boundaries 118-121 
disguising 10 
botrytis 271 
boxwood see Buxus 
brambles 266 
branches 
crossing and rubbing 166 
removal 170-3 
torn 170 
twin leaders 167 
brassicas 224, 225, 367-371 
diseases 271 
bricks 119, 123, 125 
edging 48 
mowing strips 113, 123 
broad beans see fava beans 
broccoli 225 
‘Bordeaux’ 368 
‘Claret’ 369 
‘Late Purple Sprouting’ 369 
‘White Star’ 368 
Brunnera macrophylla ‘Dawson's 
White’ 300 
Brussels sprouts 225 
‘Bosworth’ 370 
‘Red Delicious’ 370 
‘Trafalgar’ 370 
bud indentification 168-9 
Buddleja 360 
B. davidii 42, 106, 113, 272, 333, 
358 
B. ‘Lochinch’ 310 





bulbs 92, 106, 108, 114, 126, 127, 322 
fall planting 20, 27 
as focal point 14 
spring planting 20, 22, 37, 92 
summer planting 24 
see also Narcissus 
Bupleurum fruticosum 40, 278 
buttercup, creeping 266 
Buxus 16, 30, 34, 102, 103, 108, 125, 
134 
B. sempervirens 'Suffruticosa’ 41, 
42, 78, 134, 135, 279, 333 
parterre 152 
shearing 169 


C 


Cabbages 225 
‘Derby Day’ 367 
‘Hispi’ 367 
‘January King’ 368 
‘Marner Early Red’ 260, 367 
‘Minicole’ 367 
‘Pixie’ 367 
‘Red Jewel’ 262, 367 
‘Savoy Siberia’ 368 
‘Corvet’ 368 
Calabrese 225 
Calamagrostis 110, 111 
C x acutiflora 327 
C xa. ‘Karl Foerster’ 327 
C. xa. ‘Overdam’ 327 
Calamagrostis brachytricha 78 
Calibrachoa 
Million Bells Cherry 94 
Million Bells Red 94 
California poppy 62 
Calluna vulgaris ‘Silver Knight’ 40, 43, 
292, 333 
Camassia 22 
Camellia 43, 182-3, 358, 359 
C. japonica 334 
C. x williamsii 304, 334 
Campsis x tagliabuana 334 
Campanula glomerata 41, 42, 292 
Canna 16, 30, 35 
C. ‘Striata’ 279 
orange hybrid 94 
canopies 152 
cardoon 273 
Carex 99 
C. comans bronze-leaved 70, 136, 
137 
C. elata 41 
Ce. ‘Aurea’ 43, 300 
C. flagellifera 142, 143, 318 
C. japonica ‘Bob's Tinsie’ 287 
C. oshimensis ‘Evergold’ 317 
C. sasanqua 34, 276 
C. testacea 317 
Carpinus (hornbeam) 152 
C. betulus 334 
dead wood 167 
carrot flies 269 
protection against 268 











carrots 224 
‘Bangor’ 364 
‘Carson’ 364 
containers 217 
‘Flyaway’ 364 
‘Infinity’ 364 
‘Parmex’ 364 
‘Purple Haze’ 364 
Caryopteris x clandonensis ‘Arthur 
Simmonds’ 334 
Catalpa bignonioides 176, 334 
Catananche caerulea 40, 293 
caterpillars, protection against 234, 
269 
cauliflower 225 
‘Mayflower’ 369 
‘Romanesco’ 369 
‘Violet Queen’ 369 
‘Walcheran Winter Armado April’ 
369 
Ceanothus 117, 184—5 
C. ‘Blue Mound’ 335 
C. x delileanus ‘Gloire de Versailles’ 
310 
C. ‘Puget Blue’, informal pruning 
151 
celeriac 232-3 
‘Monarch’ 388 
sowing 232 
celery 232-3 
‘Celebrity’ 388 
earthing up 233 
sowing 232 
‘Victoria’ 388 
Centaurea cyanus (cornflower) 16 
Centranthus ruber 327 
Ceratostigma plumbaginoides 293, 
Siz 
Ceratostigma willmottianum 
335 
Cercis canadensis ‘Forest Pansy’ 43, 
108, 109, 276, 335 
Cerinthe major 293 
Cestrum parqui 272 
Chaenomeles cultivars (flowering 
quince) 335 
chain saws 165 
Chamaecyparis lawsoniana 86 
chard 234-5 
‘Bright Lights’ 374 
‘Charlotte’ 374 
containers 244-5 
‘Lucullus’ 374 
sowing 234 
Chelone 
C. leyonii 327 
C. obliqua 327 
chickpeas 391 
‘Principe’ 258 
chickweed, common 267 
chicory 
‘Italiko Rosso’ 374 
‘Sugar Loaf’ 374 
child-friendly gardens 32, 100, 117, 
123 


chili peppers 216, 230-1 
‘Friar’s Hat’ 367 
‘Hungarian Hot Wax’ 387 
‘Prairie Fire’ 387 
sowing 230 
Chimonanthus praecox 28, 279 
Chinese radish ‘Mantanghong’ 366 
chives 292, 252, 390 
Choisya 
C. ‘Aztec Pearl’ 151, 310 
C. ternata 35, 335 
C. ternata ‘Sundance’ 31, 42, 279, 
310 
Chrysanthemum 27 
cilantro 234-5, 391 
sowing 234 
Cistus 19 
C. x dansereaui’Decumbens' 317 
C. hybridus 40, 279, 317 
C lenis 'Grayswood Pink’ 318 
clay pots 88 
clay soil 38, 121, 142 
plantings for 41, 132, 136 
testing for 39 
cleavers 26 
Clematis 30, 42, 206-9, 308, 359 
C. ‘Alba Luxurians’ 273 
C alpina 22, 206, 336 
Cc. armandii 35, 206, 336 
C. cirrhosa 42, 273 
C. Bill MacKenzie’ 308 
C. ‘Etoile Violette’ 206, 308, 336 
C. ‘Frances Rivis’ 206 
C.'H. F. Young’ 206, 336 
C. Jackmanii’ 124 
C. x jouiniana 208 
C. macropetala 22 
C. 'Markham’s Pink’ 308 
Cc. montana 22 
C. ‘Nelly Moser’ 206, 336 
C. ‘Perle d'Azur’ 273, 308 
C. tangutica 206, 209 
texensis type 206 
viticella type 206 
imate 117 
imbers 22, 108, 115, 120, 204-215, 
308-9, 
358, 359 
planting 60-1 
imbing vegetables 240, 250-1, 
256-7 
cloches 216, 222-3, 238 
clubroot 234, 271 
cobbles 99, 100, 123 
cocoa shell mulch 49 
Colchicum 20 
cold frames 217, 223 
color in garden 12-13 
fall planting 27 
as focal point 14 
hot 13, 74-5, 94-5 
monochrome 13 
pruning for 151, 158-9 
summer planting 24-5 
winter planting 28, 86-7 


oa 


fal 





combination planting 66-87 
compact planting 216 
compost 
homemade 50-1, 117, 126, 138, 
140 
making 218-9 
trench 219 
compost bins 218 
conifers 16 
containers 32, 100, 105, 217, 224 
fall planting 27 
as focal point 14 
chard 244-5 
contemporary 98, 99, 102, 103, 
144-5 
cottage-style 146-7 
feeding 113, 225 
Mediterranean planting 19 
Moroccan planting 16 
planting 90-1, 144-7 
selecting 88-9 
subtropical planting 16 
watering 115, 144, 146 
contemporary gardens 98, 99, 102, 
103, 104-105, 108, 109 
materials for 104-105, 108, 109, 
118, 120, 125 
contemporary plantings 35, 98, 99, 
110-111, 140-1, 144-5 
contractors 122 
Convolvulus cneorum 40, 144, 145, 
293, 318 
Cordyline 78 
cornflower 16 
Cornus 20, 358 
C. alba 337 
C alternifolia ‘Variegata’ 337 
C. canadensis 43, 300 
C. a. ‘Elegantissima’ 
134, 135 
C. kousa var. chinensis 
43,273, 337 
C. a. ‘Sibirica’ 311 
C. a. ‘Spaethii’ 311 
C. controversa 'Variegata’ 304 
C. kousa var. chinensis ‘China Girl’ 
305 
C sanguinea ‘Midwinter Fire’ 132 
C. sanguinea ‘Winter Beauty’ 30, 
Al, 86, 287, 337 
C. stolonifera ‘Flaviramea’ 158, 159 
cutting opposite buds 169 
Corydalis flexuosa 43, 300 
Corylus avellana ‘Contorta’ 337 
Cotinus (smoke bush) 176-7 
C. coggygria ‘Royal Purple’ 42, 176, 
273) 337 
C. ‘Grace’ 72 
Cotoneaster 
C. horizontalis 31, 40, 42, 287, 318, 
338 
C salicifolius ‘Gnom’ 106 
cottage style 19, 35, 68-9, 118, 122, 
125, 146-7 
couch grass 266 
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courtyard gardens 10, 108-109 
courtyard vegetable garden 260-1 
cranberry beans 226 
‘Lingua di Fuoco’ 383 
Crataegus laevigata ‘Paul's Scarlet’ 
305 
Crataegus monogyna (hawthorn) 
338 
cream planting 13, 24 
Crocosmia 24 
C. x crocosmiiflora ‘Venus’ 280 
C xc. ‘Star of the East’ 94 
crocus 20, 22 
crop rotation 270 
cucumbers 229 
‘Bush Champion’ 377 
‘Carmen’ 258, 377 
‘Marketmore’ 377 
‘Masterpiece’ 250, 377 
‘Petita’ 377 
‘Zeina’ 377 
cucurbits 229, 376-7 
cup-and-saucer plant 256 
cut-and-come-again crops 234-5, 
254-5 
Cupressus sempervirens Stricta 
Group 305 
currant, flowering 35 
curry plant see Helichrysum 
Gyclamen 27 
Gyclamen hederifolium 95, 301, 318 
Cynara cardunculus 142, 143, 273 
Gytisus x praecox (broom) 338 


D 


Daboecia cantabrica f. alba 338 
daffodil see Narcissus 
Dahlia 20, 30, 35 
D. ‘Bishop of Llandaff’ 280 
damping off 270 
dandelion 266 
Daphne 
Daphne bholua ‘Jacqueline Postill’ 
43, 276, 311, 338 
D. laureola subsp. philippi 303 
Dasylirion 14 
day lily see Hemerocallis 
dead wood 167 
deadheading 25, 27, 66, 90, 138, 
144, 146, 167, 186, 192, 196, 
323, 325, 330, 359 
reducing 110, 112 
decking 35, 99, 100, 102, 103, 105, 
112, 123, 124 
building 123 
maintenance 148, 149 
Delphinium 19, 35 
D. grandiflorum ‘Summer Blues’ 
68 
D. New Zealand Hybrids 68 
Deschampsia cespitosa 327 
Deschampsia flexuosa ‘Tatra Gold’ 
78 
Desfontainea spinosa 43, 287 
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design ideas 98-101 
Deutzia 359 
D. x hybrida ‘Mont Rose’ 338 
D. x rosea ‘Campanulata’ 280 
Diascia 
D. barberae ‘Blackthorn Apricot’ 
293, 318 
D. b. ‘Ruby Field’ 318 
D. ‘Sunchimes Lilac’ 146, 147 
Dicentra 22 
D. spectabilis 288 
Dicentra ‘Stuart Boothman’ 318 
Dicksonia antarctica 30, 34, 276 
Dierama pulcherrimum 280 
Digitalis (foxglove) 19 
D. lutea 140, 141 
D. purpurea 35, 41, 43, 288 
diseased wood 167 
diseases 134, 228, 270-1 
dividers 118-121 
dock 266 
dogwood see Cornus 
Doronicum 22 
drainage 100 
containers 144, 146 
improving 128, 130, 134, 136, 
142 
drought-tolerant plants 113, 114, 
128-9, 142-3, 146 
Dryopteris affinis ‘Cristata’ 327 
dwarf beans 226-7 
containers 217 


E 


Echinacea purpurea 30, 280 
Echinops 27 
E. ritro 130, 131 
E.r. 'Veitch’s Blue’ 328 
edging for lawns 47-8 
eggplant 216, 230-1 
‘Black Beauty’ 386 
‘Mohican’ 250, 386 
‘Moneymaker’ 258, 386 
sowing 230 
Elaeagnus 
E. pungens 182, 339 
electricity 122 
Encarsia formosa 269 
entertaining outdoors 32 
Epimedium 22 
E. x versicolor 301 
Erica 106, 358 
E. arborea 182 
E. a. var. alpina 339 
E. carnea ‘Foxhollow’ 42, 294, 
339 
E. carnea ‘Springwood White’ 
319 
E. cinerea f. alba (bell heather) 
339 
E. x darleyensis ‘Archie Graham’ 
86 
E. x darleyensis ‘Silberschmelze’ 
319 





Erigeron 110 
E. karvinskianus 294, 319 
Eryngium x oliverianum 328 
Erysimum 30 
E. ‘Bowles’ Mauve’ 40, 42, 294 
Escallonia 182, 359 
E. ‘Apple Blossom’ 339 
E. laevis ‘Gold Brian’ 311 
Eschscholzia 62, 106, 107 
espaliers 160, 161 
Eucalyptus gunnii 339 
Euonymus 28 
E. europaeus 340 
E. fortunei Blondy 96, 194, 340 
E. fortunei ‘Canadale Gold’ 319 
E. f. Emerald ‘n’ Gold’ 319 
E. f. ‘Silver Queen’ 319 
Euphorbia 
E. amygdaloides ‘Purpurea’ 70 
E. characias 40, 41, 280 
E. c. subsp. wulfenii 81 
E. cyparissias ‘Fens Ruby’ 294 
E. griffithii ‘Fireglow' 74 
E. characias ‘Humpty Dumpty’ 328 
E. x martinii 281 
reversion, pruning out 166 
Exochorda x macrantha ‘The Bride’ 
340 
exotic vegetables 258-9 
exposure 36-7, 114, 116, 117 


F 


all border 130-1 
all planting 20, 26-7, 84-5 
alse perspective 10 
Fargesia 120 
F. murielae ‘Simba’ 311 
x Fatshedera lizei 340 
‘at hen 267 
Fatsia japonica 31, 34, 76, 182, 276, 
305 
‘ava beans 226-7 
‘Aquadulce Claudia’ 383 
blackfly 227 
sowing 226 
‘The Sutton’ 262, 383 
fedges 121 
feeding 112, 113, 115 
fences 104, 105, 116, 118, 148, 149 
against rabbits 269 
borders by 37 
climbers for 22 
disguising 10 
fennel 390 
fennel, bronze 74 
ferns 108 
fertilizer 58 
slow-release 113, 132, 144, 146 
Festuca (fescue) 106 
F. glauca ‘Blauglut’ 128, 129 
F. glauca ‘Elijah Blue’ 95 
flea beetles 269 
floating row cover 128, 144, 268, 269 





lowering, pruning to encourage 
156-7, 167, 186, 191 
‘ocal points 14-15, 16, 66-7, 78-9, 
98, 99, 100, 102, 103, 105, 304 
Foeniculum (bronze fennel) 74 
‘oliage plantings 134-5, 144-5 
ormal gardens 102-103, 125 
ormal pruning 152-3 
ountain 16 
oxglove 19 
Forsythia x intermedia ‘Lynwood 
Variety’ 340 
Francoa sonchifolia 294 
French beans 226-7 
‘Cobra’ 383 
‘Delinel’ 382 
‘Ferrari’ 383 
‘Purple Queen’ 382 
sowing 226 
‘The Prince’ 383 
Fremontodenaron ‘California Glory’ 
340 
ritillaries 22 
ront yards 78-9 
rost 115, 116, 117 
rost damage 167 
rost pockets 37 
ruits in fall planting 27 
ruit, pruning for 160-1 
Fuchsia ‘Genii’ 295 
F. magellanica 341 
ungal diseases 270 


G 


Galanthus (snowdrop) 22, 92 
G. nivalis 126, 127, 301 
Galanthus (snowdrop) 
Galtonia 24 
garbanzos 391 
‘Principe’ 258 
garden waste 219 
garlic 228 
‘Early Light’ 380 
‘Elephant Garlic’ 380 
‘Solent Light’ 380 
Garrya elliptica 194 
G. e. ‘James Roof’ 341 
Gaultheria mucronata 341 
Gaura lindheimeri 113, 295 
Geranium (cranesbill) 35, 41 
. ‘Ann Folkard’ 295, 319 
. ‘Johnson's Blue’ 319 
. macrorrhizum 301 
. ‘Nimbus’ 138, 139 
. x oxonianum ‘Claridge Druce’ 
8 
G. 'Rozanne’ 295, 319 
G. sanguineum 319 
Genista aetnensis (Mount Etna broom) 
341 
Geum 
G. ‘Blazing Sunset’ 68 
G. coccineum 295 
G. rivale 295 








BADAAHA 


giant oat 285 
gingers 16, 35 
gladiolus 24 
globe artichokes 232-3 
‘Green Globe’ 388 
mulching 233 
sowing 232 
gloves 165 
goggles 165 
grape hyacinth see Muscari 
grass clippings for compost 51 
grasses 19, 27, 28, 84-5, 100, 105, 
108, 109, 110-111 
gravel 19, 112, 123, 125, 319 
drainage 142, 144, 146 
laid over membrane 98, 99, 113, 
123 
maintenance 34 
as mulch 49, 323 
gravel gardens 66-7, 106, 110, 305, 
318, 325 
gray water 221 
green onions 228 
‘Guardsman’ 379 
‘North Holland Blood Red’ 
379 
‘Paris Silverskin’ 379 
‘White Lisbon’ 379 
green planting 13, 24, 70-1, 76-7 
greenflies, discouraging 269 
greenhouse 217 
Grevillea 
G. ‘Canberra Gem’ 40, 43, 281 
G. juniperina 72 
Griselinia littoralis 341 
ground elder 266 
groundsel 267 
growing bags 242-3, 260 


H 


hairy bittercress 267 
Hakonechloa macra ‘Aureola’ 94, 296, 
320 
hanging baskets 252-3 
hard landscaping 98-99, 104-105, 
112, 114, 122-5, 148, 149 
Hamamelis (witch hazel) 28, 178-9, 
358 
H. x intermedia ‘Pallida’ 341 
heather see Erica 
Hebe 42 
H. cupressoides ‘Boughton Dome’ 
320 
H. ‘Great Orme’ 311 
H. ‘Midsummer Beauty’ 281 
H. 'Red Edge’ 320 
H. salicifolia 76, 312 
H. 'Spender’s Seedling’ 312 
Hedera (ivy) 108, 120, 121, 211 
H. helix 342 
H. h. ‘Glacier’ 96, 308 
H. h. ‘Little Diamond’ 320 
H. h. ‘Manda’s Crested’ 320 
H. h. ‘Parsley Crested’ 320 














hedges 115, 117, 134, 148, 306 
boxwood 102, 103, 125 
parterre 152, 153 
yew 120, 138, 139, 307 

hedges, trimming 34 
electric trimmer 163, 165 
gas trimmer 163 

Hedychium (ginger) 16 
H. densiflorum 43, 288 
H. gardnerianum 35 

Helenium 30 
H. ‘Moerheim Beauty’ 281 

Helianthemum ‘Rhodanthe Carneum’ 
(‘Wisley Pink’) 40, 296 

Helichrysum italicum 132, 133 

Helictotrichon sempervirens 66, 328 

Helleborus (hellebore) 

H. argutifolius 40, 288 

H. x hybridus 28, 126, 127, 301, 320 
H. orientalis subsp. guttatus 126, 
127 

Hemerocallis (day lily) 31, 41 
H. ‘Corky’ 30, 281, 328 
H. ‘Golden Chimes’ 296 

herb border 142-3 

herbs 16, 34, 80, 82-3, 100, 101, 146, 
389-391 
containers 217 
herb garden 248-9 
propagating 235 
see also specific herbs, e.g., mint 

Heuchera 70, 108, 302 
H. ‘Pewter Moon’ 321 
H. ‘Plum Pudding’ 321 

Hibiscus syriacus ‘Oiseau Bleu’ 42, 281 

horsetail 266 

Hosta 30, 41, 100 

. ‘Big Daddy’ 321 

|. ‘Francee’ 76 

. ‘Great Expectations’ 321 

|. ‘Halcyon’ 321 

|. ‘Jade Cascade’ 288 

‘June’ 30 

|. ‘Krossa Regal’ 321 
H. sieboldiana var. elegans 136, 
137, 289 
H. ‘Sum and Substance’ 289 

houseleek see Sempervivum 

hurdles 118 

Hyacinthus orientalis ‘Ostara’ 92 

Hydrangea 358, 359, 360, 361 
H. anomala subsp. petiolaris 120, 
309 
H. arborescens ‘Annabelle’ 312 
H. arborescens ‘Grandiflora’ 342 
frost damage 167 
H. macrophylla 174, 342 
H. m. ‘Lanarth White’ 41, 141 
H. m. ‘Libelle’ 167 
H. paniculata 174, 312, 342 
H. petiolaris 342 
H. 'Preziosa’ 312 
H. quercifolia 43, 277 
H. serrata ‘Bluebird’ 312 
H. s. 'Grayswood’ 312 
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Hypericum 
H. ‘Hidcote’ 342 
informal pruning 151 
H. olympicum 296 


Ilex (holly) 198-9, 258 
|. x altaclerensis ‘Golden King’ 305 
|. a. ‘Pyramidalis Aureomarginata’ 
343 
|. aquifolium ‘Silver Queen’ 31, 277 
|. crenata 19, 343 
Lc. var. latifolia 289 
Indigofera heterantha 343 
informal pruning 150-1 
intercropping 246-7 
Inula hookeri 282 
Iris 
|. foetidissima 289, 328 
I. ‘Jane Phillips’ 80 
|. ‘Katherine Hodgkin’ 92 
|. laevigata 41, 282 
|. pseudocorus var. bastardii 134, 
135 
|. reticulata 92 
|. sibirica 134 
Ls. ‘Perry's Blue’ 41, 282, 329 
Irrigation 
automatic 108, 112, 113, 114 
Isoplexis canariensis 94 
Italian planting 16 
Itea ilicifolia 343 
ivy see Hedera 


J 


Japanese gardens 19, 23, 34, 105, 125 


Japanese maple see Acer 
Jasminum (jasmine) 16 
J. nudiflorum 31, 41, 42, 274 
Jerusalem artichokes 232-3 
‘Fuseau’ 388 
sowing 232 
Juniperus (juniper) 
J. chinensis ‘Stricta’ 95, 98 
J. communis ‘Hibernica’ 274 
J. nudiflorum (winter jasmine) 343 
J. officinale (common jasmine) 343 
J. x pfitzeriana ‘Sulphur Spray’ 312 
J. squamata ‘Blue Carpet’ 
321 


K 


Kale 
‘Nero di Toscana’ 370 
‘Red Russian’ 262 
‘Redbor’ 370 
‘Starbor’ 370 

kitchen waste 219 

Knautia 
K. macedonica 138, 139 
K. m. ‘Melton pastels’ 329 


Kniphofia ‘Little Maid’ 329 
Kniphofia (red hot poker) 84 
knot gardens 34 
Kolkwitzia 359 
K. amabilis ‘Pink Cloud’ (beauty 
bush) 344 
kohlrabi 225 
‘Olivia’ 371 
‘Purple Danube’ 371 


L 


abor-intensive gardens 115 
adders 165 
ady’s mantle 300 
jambs’ ears 299 
andscape fabric see weed-suppressing 
membrane 
landscape materials 98, 99, 122-5 
Lantana 16 
aurel, spotted 31, 35 
Laurus nobilis (bay laurel) 344 
Lavandula (lavender) 19, 30, 34, 102, 
103, 110, 111, 113, 192-3 
L. angustifolia ‘Hidcote’ 146, 147, 
321, 344 
L. angustifolia ‘Twickel Purple’ 82 
L. a. ‘Munstead’ 321 
L. ‘Fathead’ 142, 143 
L. stoechas 40, 42, 282 
shearing 169, 192-3 
Lavatera x clementii ‘Barnsley’ (mallow) 
344 
awns 100, 112, 113, 115, 117, 123, 
322 
edging 47-8 
mowing 113, 115, 123, 148 
leaf 
effects, encouraging 176 
pruning out reversion 166 
leeks 228 
‘Hannibal’ 380 
‘Musselburgh’ 380 
‘Swiss Giant, Zermatt’ 380 
legumes 226-7, 381-3 
lemon grass 391 
lemon thyme ‘Golden Lemon’ 252 
Lespedeza thunbergii 344 
lettuce 234-5 
bolting 235 
‘Catalogna’ 372 
‘Challenge’ 373 
‘Delicato’ 372 
‘Freckles’ 372 
intercropping 246-7 
‘Little Gem’ 372 
‘Lollo Rossa-Nika’ 373 
‘Oakleaf’ 254 
planting in growing bag 242 
‘Red Dixter’ 234 
‘Salad Bowl Mixed’ 260 
‘Sangria’ 372 
‘Sioux’ 373 
sowing 234 
‘Tom Thumb’ 372 








o 
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Leucanthemum x superbum (Shasta 
daisy) 19, 329 
Leucothoe fontanesiana ‘Rainbow’ 
43, 289 
Leucothoe Scarletta 321 
Leycesteria formosa 41, 290, 345 
Libertia 
L. grandiflora 329 
L. peregrinans 321 
L. p. ‘Taupo Sunset’ 321 
lighting 99, 108 
Ligularia dentata ‘Desdemona’ 290 
Ligustrum 
L. lucidum 345 
Lilium (lily) 24, 30, 100, 101, 114 
L. ‘Enchantment’ 329 
L. regale 30, 282 
liming acidic soil 270 
Limnanthes 106, 107 
Liriope muscari 322 
living willow screens 121 
Lobelia tupa 282 
lollipops 154, 155 
Lonicera (honeysuckle) 42, 210, 358, 
359 
L. nitida 345 
L. periclymenum ‘Belgica’ 22 
L. p. ‘Graham Thomas’ 277, 345 
L. X purpusii 28, 345 
L. xp. ‘Winter Beauty’ 180-1 
loppers 163 
long-armed 163 
low shrubs 316-325 
low-maintenance gardens 112-114 
Luma apiculata 345 
Lupinus (lupine) 74 
Lychnis flos-cuculi 296 
Lysimachia nummularia ‘Aurea’ 302 


M 


magnesium deficiency 271 
Magnolia 
M. grandiflora 346, 358 
M. grandiflora ‘Goliath’ 72 
Magnolia x loebneri ‘Leonard 
Messel’ 306, 346 
Mahonia 28, 31, 196-7, 358, 361 
M. aquifolium 346 
M. x media ‘Buckland’ 41, 42, 274 
M. x media ‘Charity’ 306, 346 
M. xm. ‘Winter Sun’ 306 
Malus 28, 106 
M. hupehensis (apple) 346 
M. ‘John Downie’ 41, 274 
M. x robusta ‘Red Sentinel’ 306 
manure 126, 132, 138, 140 
as mulch 112 
maple see Acer 
meadow planting 16 
meadowgrass, annual 267 
meadows 106, 107, 110, 111, 
140-1 
Meconopsis 43 
M. cambrica 302 
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Mediterranean plants 19, 36, 80-1, 
108, 109 
Mediterranean-style gardens 100, 
101, 305 
for shade 286-291 
for sunny sites 270-285 
medium-sized shrubs 310-315 
Melianthus major 30, 35, 40, 283 
metal containers 88 
mibuna 234-5, 254, 371 
sowing 234 
microclimates 37, 108, 117 
minimalist gardens 102, 104-105 
mint 
apple 235, 390 
controlling 235 
peppermint ‘Chocolate’ 252 
spearmint 390 
Miscanthus 102, 103, 110, 111 
M. sinensis 'Gracillimus’ 140 
M. s. ‘Kleine Silberspinne’ 330 
M. s. ‘Morning Light’ 330 
M. s. 'Variegatus’ 76, 330 
M. s. ‘Zebrinus’ 283 
mizuna 232-3, 254, 371 
sowing 232 
Modernist planting 34 
Molinia caerulea subsp. caerulea 
‘Variegata’ 70 
montbretia see Crocosmia 
Moroccan planting 16 
mowing edges 113, 123 
mulches 34, 49, 238 
mulching 361 
to conserve water 126, 130, 310 
materials for 126 
to suppress weeds 126, 130, 
142-3 
mung beans 391 
Musa basjoo (banana) 35 
Muscari 106 
M. armeniacum 92, 322 
mustard ‘Red Giant’ 371 


N 


Nandina domestica 31, 108, 283, 
313, 347 
Narcissus (daffodil) 20, 22, 114 
N. ‘February Gold’ 322 
N. ‘Jetfire’ 297 
N. ‘Sweetness’ 92 
nasturtiums ‘African Queen’ 252 
naturalistic planting 33 
nematodes 269 
Nepeta x faassenii 42, 297 
nettles 266 
nutrients 270 
deficiency 270 


O 


Oenothera speciosa 297 
old wood, pruning 168 





Olea europaea (olive) 16, 19, 40, 274 
Olearia x haastii 80, 313 
Olearia stellulata (daisy bush) 347 
Omphalodes cappadocica ‘Cherry 
Ingram’ 302 
onion white rot 271 
onions 228 
‘Ailsa Craig’ 378 
‘Red Baron’ 378 
‘Senshyu’ 378 
‘Shakespeare’ 378 
‘Sturon’ 378 
Ophiopogon planiscapus ‘Nigrescens’ 
19, 34, 70, 76, 302 
Ophiopogon 
O. planiscapus ‘Nigrescens’ 136, 
137, 144, 145, 322 
orange planting 13, 14, 74-5 
oregano 390 
Origanum 
laevigatum’Herrenhausen’ 322 
organic matter mulch 49 
Origanum vulgare 
O. v. ‘Aureum’ 82 
O. v. ‘Polyphant’ 82 
Osmanthus x burkwoodii 313 
Osmanthus heterophyllus ‘Variegatus 
347 
Osmunda regalis 290 
Osteospermum 
O. jucundum 322 
O. ‘Sunny Serena’ 297 
O. ‘White Pim’ 146, 147 


P 


Pachysandra 302 
P. t. 'Variegata’ 323 
palms 16 
Panicum 110, 111 
P. virgatum ‘Heavy Metal’ 330 
pansy, winter 96 
Papaver (poppy) 16 
Parahebe perfoliata 66 
parsley 234-5 
‘Envy’ 389 
‘Forest Green’ 252 
‘Plain Leaved’ 389 
sowing 234 
parsnips 
‘Gladiator’ 365 
‘Tender and True’ 365 
parterres 34, 152, 153 
Parthenocissus (Virginia creeper) 360, 
361 
P. henryana 309 
P. tricuspidata (Boston ivy) 347 
pasque flower 298 
passion flower 256 
paths 102, 122-3 
patios 37, 100, 115, 122, 322, 323 
cleaning 148, 149 
paved edging 48 
pavers 123, 125 


paving 99, 100, 102, 112, 114, 148, 
149 
materials 122-3, 125 
pea moth caterpillar 269 
pears 160, 161 
peas 269 
‘Feltham First’ 381 
‘Hurst Greenshaft’ 381 
‘Oregon Sugar Pod’ 381 
‘Rondo’ 381 
sowing 226 
‘Sugar Snap’ 381 
‘Twinkle’ 381 
peat soil 38 
pebbles 102, 106, 114, 122 
Pelargonium 16, 78 
P. tomentosum 94 
Pennisetum setaceum ‘Rubrum’ 283 
P. ‘Alice Hindley’ 297 
P. ‘Andenken an Friedrich Hahn’ 
297 
P. digitalis ‘Husker Red’ 68, 78 
Penstemon 
P. ‘Evelyn’ 323 
P. 'Schoenholzeri’ 330 
P. ‘Stapleford Gem’ 330 
peppermint ‘Chocolate’ 252 
perennials 52-3, 108, 110-111, 138-9, 
310-330 
tidying 112, 113, 130, 136, 138, 
140, 142 
perfume in garden 28 
spring planting 22 
winter planting 20 
period style 102, 108, 119, 146 
Perovskia atriplicifolia ‘Blue Spire’ 40, 
130-1, 283, 330, 347 
Persicaria affinis ‘Superba’ 323 
pests 268-9, 321, 329 
Phacelia campanularia 106, 107 
Philadelphus 35, 184-5, 347, 359, 361 
P. ‘Belle Etoile’ 157 
Phlomis russeliana 283, 331 
Phoenix canariensis 35 
Phormium 16, 31, 100, 104, 105 
P. ‘Alison Blackman’ 313 
P. ‘Bronze Baby’ 323 
P. Jester’ 144, 145 
P. ‘Sundowner’ 313 
P. tenax Purpureum Group 35, 313 
P. t. ‘Atropurpureum’ 72 
P. ‘Tom Thumb’ 78 
P. ‘Yellow Wave’ 42, 284 
Photinia x fraseri ‘Red Robin’ 31, 35, 
43, 274, 306, 348 
Phygelius x rectus ‘African Queen’ 
348 
Phyllostachys 120, 277 
P. aureosulcata var. aureocaulis 136 
137 
P. nigra 31, 34, 76, 277, 306 
Physocarpus opulifolius ‘Dart's Gold’ 
348 
Physocarpus opulifolius'Diabolo’ 313 
Phytoseiulus persimilis 269 


Pieris 43 
P. ‘Forest Flame’ 290 
P. japonica ‘Purity’ 323 
Pileostegia viburnoides 309 
pink planting 13, 24 
Pinus (pine) 19, 86 
P. mugo ‘Ophir’ 34, 284 
P. mugo ‘Mops’ 323 
P. sylvestris Aurea Group 86 
Pittosporum 
P. 'Garnettii’ 314 
P. tenuifolium ‘Tom Thumb’ 35, 
298, 348 
P. tobira 40, 284 
P.t. ‘Nanum’ 72 
plantain 267 
planting 106, 112 
containers 144-7 
recipes 66-87 
styles 32-35 
wildflower meadows 106 
planting ideas 126-147 
plastic cloches 222-3 
plastic pots 89 
platforms with ladders 165 
pleaching 152 
Potentilla fruticosa ‘Goldfinger’ 348 
Polygonatum x hybridum (Solomon’s 
seal) 74 
Polystichum setiferum Divisilobum 
Group 324 
pools 105, 108, 109, 124, 125 
poppy 16 
potager 262-3 
potato blight 271 
potato cyst eelworm 269 
potatoes 224, 239 
‘Arran Pilot’ 362 
‘Charlotte’ 362 
Foremost’ 362 
‘Kerrs Pink’ 363 
‘Mimi’ 362 
‘Nicola’ 363 
‘Pink Fir Apple’ 363 
protection 223 
‘Ratte’ 363 
‘Red Duke of York’ 362 
‘Royal Kidney’ 363 
‘Sante’ 363 
‘Saxon’ 362 
Potentilla fruticosa ‘Primrose Beauty’ 
324 
pots see containers 
powdery mildew 271 
prairie planting 110-111, 140-1 
Primula 22 
P. florindae 290 
P. pulverulenta 41, 43, 303 
P. vulgaris 42, 303 
P. v. ‘Double Sulphur’ 96 
propagating, herbs 235 
protection 
covers 217 
walls 216 
pruners 162, 164 























pruning 112, 113, 121, 134, 
358-361 
clematis 308 
Prunus (cherry) 359, 361 
P. avium ‘Plena’ 348 
P. laurocerasus (cherry laurel) 
182, 349 
P. lusitanica 182 
P. mume 349 
P. rufa 158, 159 
P. serrula 349 
P. x subhirtella ‘Autumnalis 
Rosea’ 275, 306 
Pulmonaria 22 
P. ‘Sissinghurst White’ 134, 135, 
303 
Pulsatilla vulgaris 42, 298 
pumpkins 229 
purple planting 13 
Pyracantha (firethorn) 
informal pruning 151 
P. ‘Orange Glow’ 349 
pyramids 160, 161 
Pyrus salicifolia var. orientalis 
‘Pendula’ (weeping pear) 155, 
349 


R 


rabbits 269 
radishes 224 
‘Cherry Belle’ 366 
‘French Breakfast’ 366 
raised beds 99, 100, 106, 108, 114, 
122 
ragwort 267 
rain barrels 221 
raised beds 258-9 
Ranunculus repens see buttercup, 
creeping 
red planting 13, 74-5 
red-hot poker see Kniphofia 
red spider mites 229, 269 
reversion, pruning out 166 
Rhamnus 
R. alaternus ‘Argenteovariegata’ 
307, 349 
R. frangula (alder buckthorn) 350 
Rhodanthemum hosmariense 324 
Rhododendron 43 
R. luteum 350 
. Nobleanum Group 350 
. ‘Olive’ 290 
. ‘Persil’ 291 
. ‘Rose Bud’ 350 
. ‘Vuyk's Scarlet’ 324 
R. yakushimanum 324 
Rhus 27 
R. chinensis 176 
R. typhina (staghorn sumac) 
176, 350 
Ribes (flowering currant) 35 
R. sanguineum ‘Brocklebankii 
291 


pamDDDD 


R. sangineum ‘Pulborough 

Scarlet’ 350 

R. speciosum 351 
Ricinus communis 35 
Robinia pseudoacacia ‘Frisia’ 275, 

351 
rodents, protection against 226 
Rodgersia, for underplanting 155 
Romneya coulteri 40, 43, 275 
root crops 224, 326-6 
Rosa 

R. Alexander 190 

R. ‘Arthur Bell’ 191 

R. Baby Love 351 

R. ‘Blanche Double de Coubert’ 

190 

R. ‘Blessings’ 190 

R. ‘Boule de Neige’ 190 

R. ‘Charles de Mills’ 190 

R. ‘Climbing Iceberg’ 351 

R. ‘Climbing Mrs. Sam McGredy’ 

157 

R. ‘Crimson Shower’ 351 

R. Dawn Chorus 190 

R. ‘De Rescht’ 190 

R. ‘Deep Secret’ 190 

R. Elina 190 

R. ‘English Miss’ 191 

R. ‘Fantin-Latour’ 190 
R. Fascination 190 
R. ‘Félicité Parmentier’ 351 
R. Fellowship 190 
R. Flower Carpet Series 324 
R. ‘Fragrant Delight’ 191 
R. ‘Frau Dagmar Hartopp’ 190 
R. Freedom 190 
R. glauca 324, 352 
R. Iceberg 190 
R. Ingrid Bergman 190 
R. ‘Just Joey’’ 190 
R. ‘Louise Odier’ 190 
R. Lovely Lady 190, 352 
R. ‘Madame Isaac Pereire’ 190 
R. ‘Madame Pierre Oger’ 190 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
1 
R 











. ‘Maiden’s Blush’ 190 
. Memento 190 

. mundi 190 
. x odorata ‘Mutabilis’ 284 
. Paul Shirville 190, 352 

. Peace 190 
. Pretty Lady 190 

. ‘Princess of Wales’ 191 

. Queen Elizabeth 191, 352 

. Queen Mother 352 

. Remember Me 190 

. Remembrance 190 

. rugosa 190, 352 

. rugosa ‘Alba’ 190, 324 

. Sally Holmes’ 353 

. Savoy Hotel 190 

. Sexy Rexy 191 

. ‘Silver Jubilee’ 190 

. ‘Souvenir de la Malmaison’ 
90 

. Sunset Boulevard 191 





Rosa (continued) 


R. ‘Surrey’ 324 

R. Tall Story 191 

R. Tequila Sunrise 190 

R. The Times Rose 191 

R. Troika 190 

R. Trumpeter 191, 353 

R. Warm Wishes 190 

R. ‘White Cockade’ 212 

R. ‘William Lobb’ 190 

R. xanthina ‘Canary Bird’ 284 


212-4 

alternate buds 169 
climbing 157, 173, 212-5 
deadheading 167, 186 
floribunda 191 

hybrid tea 190 
informal pruning 150 
old garden 190 

patio 186-7 

rambling 151, 214-5 
shoot buds 168-9 
shrub 188-9 

on tripods 212-3 


routine jobs 112-3 
rosemary 235, 390 
Rosmarinus officinalis (rosemary) 40, 


82, 284, 353 
R. cockburnianus 158, 353 
R. o. Prostratus Group 66 


Rubus thibetanus 132, 133 
Rudbeckia 24, 102, 103 


R. fulgida 110, 111 

R. f. var. deamii 331 

R. f. var. sullivantii 'Goldsturm’ 
298, 331 


runner beans 226-7, 240-1 


‘Butler’ 382 

‘Liberty’ 260, 262, 382 
sowing 226 

supporting 227 

‘White Lady’ 382 
‘Wisley Magic’ 250, 382 


rust 271 
rutabagas 


‘Brora’ 366 


safety 


branch removal 171 
tools 164-5 


sage 391 


purple 235 


salad leaves 234-5, 272-5 


containers 217 
protection 223 
sowing 234 


Salix (willow) 118, 120, 151, 358 


S. alba var. vitellina’Britzensis’ 132 
133, 354 

S. daphnoides (violet willow) 

354 


roses 27, 30, 35, 42, 100, 101, 106 
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Salvia (sage) 84 
S. nemorosa ‘Lubecca’ 331 
S. officinalis ‘Icterina’ 82 
S.n. ‘Ostfriesland’ 139, 140 
S.o. ‘Purpurascens’ 285 
S. x superba 331 


S. x sylvestris 'Mainacht’ 140, 141, 


285 
S. verticillata ‘Purple Rain’ 331 
Sambucus nigra (elder) 176 
S.n. ‘Aurea’ 354 
S. nigra ‘Black Lace’ 314 
S.n. ‘Marginata’ 134, 135 
Sambucus racemosa ‘Plumosa 
Aurea’ 30, 41, 277 
sandy soil 38, 126, 136, 329 
plants for 40 
testing for 39 
Santolina 
informal pruning 151 


S. chamaecyparissus 34, 66, 354 


S. pinnata subsp. neapolitana 

‘Edward Bowles’ 142 
Sarcococca 

S. confusa 96 

S. hookeriana var. digyna 291, 

314 
saws 

bow 162 

chain 165 

long-armed 162 

pruning 162,164, 169 
Saxifraga fortunei 27, 303 
Scabiosa 

S. ‘Butterfly Blue’ 324 

S. ‘Pink Mist’ 146, 147, 324 
Schizophragma 

S. hydrangeoides 'Roseum’ 309, 

354 

S. integrifolium 309 
sclerotinia 271 


screens 10, 99, 108, 120-1, 136, 137, 


149 
sculpture 102, 105, 114 
sea holly see Eryngium 
sea pink see Armeria maritima 
seasonal planting 20-29, 37 
Sedum 106 
S. ‘Herbstfreude’ 42, 84, 132, 
133, 298, 331 
S. ‘Matrona’ 331 
S. ‘Ruby Glow’ 146, 147, 325 
S. spectabile 70 
S. ‘Vera Jameson’ 325 
seedhead interest 20, 27 
self-seeding plants 113, 115, 318, 
319, 331 
Sempervivum 106, 114 
S. tectorum 325 
Senecio cineraria 95 
shade 108-109, 117, 126-7 
shady sites 36 


medium-sized plants for 286-291 


short plants for 300-303 
tall plants for 276-7 
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shallots 228 
‘Golden Gourmet’ 262, 379 
‘Longor’ 378 
‘Red Sun’ 379 
shearing 192-3 
shears 169 
shepherd's purse 267 
shoots, identification 168-9 
short plants 
for shade 300-3 
for sunny sites 292-9 
shrubs 174-203 
combined with trees 71-2 
fall planting 20 
formal pruning 152-3 
planting 56-7 
pruning 112 
wall 194-5 
winter planting 20 
silty soil 38 
silver foliage 114, 128-9, 134-5, 
138-9, 144-5 
silver planting 13, 24 
Sisyrinchium striatum ‘Aunt May’ 
299, 325 
siting vegetables 216-7 
Skimmia 
S. japonica ‘Rubella’ 315 
S, japonica 'Nymans’ 354 
S. x confusa ‘Kew Green’ 43, 
291 
slate 122, 142-3 
slow-release fertilizer 113, 132, 144, 
146 
slugs and snails 136, 225, 234, 268, 
269, 321 
snowdrop see Galanthus 
sod, removing 45 
soil types 38-39, 228 
Solanum crispum ‘Glasnevin’ 40, 
275, 354 
Solomon’s seal 74 
Sorbus 27, 106, 359 
S. aria 152 
S. aria ‘Lutescens’ 307 
S. cashmiriana 275 
S. commixta 355 
S. vilmorinii 307 
spaces, pruning to create 
154-5 
spearmint 390 
specimen plants 16 
spinach 234-5 
bolting 235 
perpetual spinach 373 
sowing 234 
‘Tetona’ 373 
Spiraea 
S. japonica 355 
S. japonica ‘White Gold’ 78 
S. nipponica ‘Snowmound’ 355 
spring planting 20, 22-3, 74-5, 
126-7 
for containters 92-3 
sprouting seeds 391 
spur pruning 172-3 





squash 229 
‘Crown Prince’ 376 
‘Festival’ 376 
‘Jack Be Little’ 256 
‘Pilgrim Butternut’ 376 
‘Sunburst’ 376 
Turk’s Turban’ 376 
“Uchiki Kuri’ 256, 376 
Stachys 
S. b. ‘Silver Carpet’ 138-9 
S. b. ‘Big Ears’ (lambs’ ears) 299 
Stachyurus ‘Magpie’ 355 
standard formation 155 
statuary 16 
stems 132-3, 134, 311, 314, 328 
steps 14 
Stewartia monadelpha 43, 277 
sticky sheets 268 
stinging nettle 266 
Stipa 99, 110, 111 
S. calamagrostis 131-2 
S. gigantea 84, 136, 137, 140, 141, 
285, 331 
S. tenuissima 31, 34, 110, 132, 133, 
138, 139, 299, 325 
stone 105, 122, 125 
stone containers 89 
subtropical planting 16, 32, 35, 94-5 
subtropical themes 136-7 
succulents 16, 114, 146, 325 
sucker removal 166 
summer planting 20, 24-5 
sunny sites 36, 216 
gravel gardens 66-7 
medium-sized plants for 278-285 
short plants for 292-9 
tall plants for 272-5 
sweet corn 216, 230-1 
‘Butterscotch’ 387 
compact planting 231 
fertilization 231 
‘Indian Summer’ 387 
intercropping 246-7 
‘Lark’ 262, 387 
sowing 230 
‘Swift’ 260 
sweet peppers 230-1 
‘Corno di Torro Rosso’ 386 
growing near walls 216 
‘Gypsy’ 258, 386 
‘Marconi Rosso’ 386 
sowing 230 
sweet potato ‘Beauregard’ 258 
synthetic pots 89 
Syringa (lilac) 
S. meyeri 'Palabin’ 315 
S. pubescens subsp. microphylla 
"Superba’ 315 
S. vulgaris 355 


tall plants 
for shade 275 
for sun 272-5 


Tamarix 
T. parviflora 356 
T. ramosissima ‘Pink Cascade’ 356 
Taxus (yew) 
T. baccata 34, 120, 138, 139, 307, 
356 
T. b. 'Fastigiata Aureomarginata’ 
315 
T. b. 'Standishii’ 315 
parterre 152, 153 
shearing 169 
tender plants 108, 115, 117 
terra-cotta pots 102, 103, 146-7 
Tetrapanax 19 
texture 99, 100, 108-109, 114, 122, 
125, 138, 139, 144 
themed planting 16-9, 24-5 
Thymus (thyme) 
T. x citriodorus 82 
T. doerfleri ‘Doone Valley’ 82, 389 
lemon 259 
T. pulegioides ‘Bertram’ 66 
‘Silver Posie’ 389 
T. vulgaris 142 
Tiarella cordifolia 303 
Tilia (linden) 
pleaching 152 
T. cordata ‘Winter Orange’ 356 
tiling 16 
time-saving tips 112-3 
tools 162-3, 164-5 
tomato blight 271 
tomatoes 230-1 
containers 217 
‘Early Bush Cherry’ 384 
‘Ferline’ 385 
fungal diseases 271 
‘Gardener's Delight’ 260, 385 
planting in growing bag 242-3 
‘Shirley’ 384 
sowing 230 
‘Summer Sweet’ 258, 385 
‘Sungold’ 384 
‘Super Marmande’ 385 
‘Supersweet’ 385 
‘Sweet Olive’ 384 
‘Tigerella’ 385 
‘Totem’ 382 
‘Tumbler’ 252, 384 
‘Tumbling Tom Red’ 250 
watering 231 
topiary 16, 34, 102, 103, 313 
Toona sinensis 356 
Trachelospermum 16 
T. asiaticum 31, 275, 309 
T. jasminoides 309, 356 
Trachycarpus (palm) 16 
T. wagnerianus 275 
tree fern 16, 19, 276 
trees 108, 174-203, 304-307 
combined with shrubs 71-2 
fall planting 20, 27 
as focal point 14 
planting 54-5 
winter interest 20 


trellis 37, 105, 108, 114, 118, 120 
tropical planting see subtropical 
planting 
Tulipa (tulip) 22, 32, 74-5 
T. ‘Ballerina’ 74 
orange 14 
turnips 224 
‘Purple Top Milan’ 366 
‘Snowball’ 366 


U 


Uvularia grandiflora 43, 303 


V 


variegated planting 13, 76-7 
ventilation in greenhouse 217 
Verbena 84 
V. bonariensis 34, 40, 84, 102, 106, 
110, 111, 132, 140, 141, 285, 331 
Veronica gentianoides ‘Tissington 
White’ 299 
Viburnum 27, 358 
V. x bodnantense ‘Dawn’ 307, 357 
V. x burkwoodii ‘Anne Russell’ 315 
V. davidii 291, 315 
V. rhytidophyllum 153 
V. tinus ‘Eve Price’ 41, 291, 307, 357 
vigorous plants 113 
Vinca (periwinkle) 31 
V. difformis 299 
V. minor ‘Illumination’ 94 
vine eyes 60 
Viola 96 
Virginia creeper see Parthenocissus 
visual tricks 10 
Vitex agnus-castus var. latifolia (chaste 
tree) 357 
Vitis (vine) 102, 103 
V. vinifera ‘Purpurea’ 309, 357 


W 


walls 100, 116, 117, 120, 148, 149, 
318, 322 
borders by 37 
brick 118, 119 
climbers for 22 
growing near 216 
painted 100, 101, 105, 108, 109, 
114, 118, 149 
rendered 100, 101, 105, 118 
shrubs for 106, 115, 117, 194-5, 
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water supply 216, 221 
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INTRODUCTION 


The aim of this book is to show that organic gardening is gardening 
at its best. The most successful organic gardeners learn that the 
use of artifical chemicals for short-term gains leads to long-term 

losses and also that nature makes the best model. Whether you want 
to grow organic produce for your table, have a dazzling display of 
summer colour or create a wildlife paradise, the organic garden is 
for you. Many techniques may already be familiar to you and the 

change will be less difficult than you think. Going organic may not 
change the world immediately, but being an organic gardener 


means that you can make a difference to the wellbeing of the world. 


Left: A well-maintained ornamental garden 
will reward the keen organic gardener with a 
wealth of dazzling colour. 





Above: Organic gardens are highly Above: The organic garden is the ideal Above: Ornamental plants and flowers are 
beneficial to wildlife because they mimic place in which to grow a selection of fresh perfectly at home and thrive in 2 garden at 
natural environments. healthy vegetables. uses organic principles. 


merit! IS ORGANIC 
GARDENING? 


The term organic means of living origin. When applied to gardening, 
organic has come to mean the systematic use of techniques that mirror 
naturally occurring systems. Put simply, it is about finding environmentally 


friendly ways to cultivate the land, working with rather than against nature. 


Organic gardening refers not just to a system of techniques, however, but 


also to a whole philosophy of life. 


THE ORIGINS OF ORGANIC 
GARDENING 

-rom the point of view of gardening, the 
“modern” organic movement began in 

the latei940s as a reaction to the increased 
use of pesticides and synthetic fertilizers in 
the years after the Second World War. In 
many respects, however, the principles of 
organic gardening have been practised for 
centuries. Ancient writers, among them 
Pliny and Virgil, commented on the 
mportance of “good husbandry to the 
health of the land”. Thomas Tusser, in his 
classic work of 1580 entitled Five Hundred 
Points of Good Husbandry, recommends 
crop rotation to maintain good health. 

The 17th-century English garden writer 
John Evelyn begins his Kalendarium 
Sorense with a section describing how to 
enrich the ground in mid-winter with “horse 
and sheeps dung especially, that you may 
Nave some of two years preparation”. 








Above: Many of the plants that benefit 
wildlife also make showy and decorative 
additions to beds and borders. 


ORGANIC GARDENING IN THE 
21ST CENTURY 

Much of the current interest in organic 
gardening began in the 1960s, when there 
was increasing concern about the growing 
levels of environmental damage caused by 
pesticides and other agrochemicals. If they 





Above: The organic garden uses a range 
of natural materials, including by-products 
such as chicken manure. 


were Causing so much damage to the 
natural world, then surely they must 
ultimately affect human beings? 

The organic approach aims to reduce 
the effects that our gardens, farms and cities 
have upon the wider natural environment. 
Activities such as recycling, using 
sustainably produced materials and avoiding 
pesticides and other harmful agrochemicals 
all help in this. Organic gardening is often 
described as being a more natural way to 
garden. This can make it appear to be 
somehow revolutionary. In many ways, 
however, organic gardening could be said 
to be counter-revolutionary. It aims to avoid 
artificial inputs and gains. Instead it draws 
from a vast resource of wisdom and 
experience amassed over 10,000 years. 
Much of the so-called conventional wisdom 
is, in fact, very recent. We only have to look 
back as far as our grandparents to see that 
they were naturally organic gardeners. 
Organic gardening then is the marriage of 
good horticultural practice to an awareness 
of our impact upon our surroundings. 


IS IT POSSIBLE TO BE WHOLLY 
ORGANIC? 

The short answer to this would probably 
have to be ... with great difficulty. But the 
purpose of this book is not to promote 
difficulty or set unattainable goals. The aim 
should always be to aspire to the ideal 
solution. Almost all of us face compromise 
on a daily basis and understand that 
practicalities outweigh personal ideals. 
With perseverance and practice, however, it 
is possible to become less compromised in 
the confines of your own garden. Simple 
planning and the observance of good 


Left: Organic gardens can be beautifully 
designed and can include a mixture of 
ornamental and edible plants. 





Above: A well-designed and properly 
maintained organic garden can be both 
attractive and productive. 


gardening practice can steadily improve your 
organic credentials and, with time, a natural 
balance will be established in your garden. 
Ultimately, the aim of all organic gardeners, 
be they landscaping a city garden, tending 
a country estate or growing home- 
produced vegetables, is to make choices 
appropriate to their situation. It is better to 
move a few steps towards the organic way 
than to ignore it completely. 





Above: Vegetables need not be planted in 
rows. Here, the beds are arranged in an 
attractive geometric pattern. 
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ORGANIC STANDARDS 
Organic standards are set out to 
explain the requirements that farmers, 
growers, processors and others must 
meet in order for their products or 
services to be marketed as organic. 
The standards can be extensive and 
cover a wide range of farming, growing 
and food manufacturing practices. 


Are organic standards the same 
worldwide? No. Different countries 
may stipulate their own standards. 
IFOAM is the International Federation 
of Organic Agricultural Movements that 
represents the worldwide body of 
organic agriculture and provides a 
platform for the global exchange of 
information and co-operation. 


Are any chemicals allowed in organic 
production? Yes. In line with the legal 
framework of the country, a very limited 
number of chemicals are allowed ona 
restricted basis. Organic standards do 
not allow the use of artificial herbicides 
or fungicides. By comparison, in 
non-organic farming as many as 450 
chemicals can be routinely used. 


If organic gardening severely restricts 
the use of artificial chemical fertilizers 
and pesticides, then how do | keep my 
garden healthy? Organic gardeners rely 
on developing a healthy fertile soil and 
growing a mixture of crops. By following 
these basic practices, organic gardeners 
work in harmony with nature and aim to 
achieve a healthy natural balance within 
their gardens. 


Do | have to achieve any standards 
to become organic? No. Commercial 
standards are very strict and not 
necessarily easy to achieve for the 
amateur. Everyone must make choices 
appropriate to their own situation. 


Is the organic movement just concerned 
with growing food? No. Going organic 

is not just about organic food — it should 
become a way Of life. Today, organic wood, 
clothing, gardening products and even 
restaurants can all be found. This means 
that other areas of your life can be organic 
as well as your garden. It does not always 
mean completely changing your life, but it 
can change lives. 








WHY GO ORGANIC? 


This commonly asked question is easy to answer. The primary reason to 
embrace the organic approach is health. This means the well-being of 
the individual as well as the health of the environment. Many pesticides 
can accumulate over time, both in our own bodies and in the wider 
environment, a poisonous legacy that can persist for decades. Organic 
gardening seeks to redress this damage by working with and encouraging 
nature. It is a long-term investment in the health and wellbeing of us all. 


GREEN CUISINE 

Hardly a day seems to go by without some 
new revelation about the benefits or 
detrimental effects of some food or other. 
Recent concerns about the “goodness” of 
the things that we eat have been a major 
ncentive to supermarkets to supply a 
growing demand for organic produce. 
There can be little that equals the 
satisfaction to be derived from eating 
home-produced food, gathered fresh from 
the garden. What better than garden-fresh 
vegetables that are produced naturally 
and cleanly? 


A GREENER, SAFER GARDEN 
Although we think of our gardens as places 
of safe retreat we have used a cocktail of 
pesticides and agrochemicals on them that 
has stripped them of their natural diversity. 
Many of these poisons no longer control the 
beasts that they were intended to. All that 
suffers in this noxious onslaught is the 
garden, its wild occupants and ultimately 





Above: Organic flower gardens, with their wide range of wildlife- 
friendly plants, can provide a balanced habitat for birds and insects 
that is diverse, interesting and beautiful to look at. 


the plants. This cycle of pesticide use 
eventually turns your personal paradise into 
a potential health hazard. 


HELPING THE ENVIRONMENT 

For many of us it can seem that there is little 
that we can do to change the degradation 
of our environment. But the truth is that the 
actions of all of us have both positive and 
negative impacts upon the land. If every 
individual reduces his or her own negative 
impact upon the environment, then 
collectively we can make a difference. By 
changing the way you garden to a more 
organic way, you can begin the healing 
process, literally in your own backyard. 


PROTECTING AND ENCOURAGING 
WILDLIFE 

Be it a bird on a feeder or brightly coloured 
butterflies on a flower, most of us enjoy 
seeing visitors from the wild in our gardens. 
But many of the unsung heroes of our 
gardens — the insects, worms, amphibians 





Above: Butterflies are just one of the many 
different types of wildlife that can benefit 
from a pesticide-free garden. 


and mammals that crawl, slither and scurry 
out of sight — are equally important and may 
even be the reason why some of the larger 
visitors come. Organic gardening helps 
many of these and promotes a balance of 
wildlife that is both interesting and beautiful 
to look at. 


SO WHAT IF | DO NOT GO 
ORGANIC? 

While the intention of this book is not to 
dwell upon negative points, the cost of not 
adopting an organic approach may be seen 
all around us. This is most frequently 
noticed as fields and open spaces bereft of 
butterflies, bees, birds and other wildlife 
with very little diversity of plant species. It is 
unthinkable that we could hand this planet 
to successive generations in a denuded and 
impoverished state. Perhaps a garden free 
of “bugs” may sound attractive to some, 
but the long-term cost to the environment 
may be felt for generations and in the worst 
case may even be permanent. 


a 


Above: Imaginative planting designs can result in beautiful contrasts 
of flowers and foliage, while also providing a wealth of flavourful, 
home-grown food for your table. 


IT’S A SOLUTION AND IT’S FUN! 
Organic gardening is not the solution to all 
humankind’s problems. However, it is a 
positive and valuable step that you as an 
individual can take. What’s more, you can 
contribute positively to the wellbeing of 

your surroundings and to that of your wider 
environment by doing something that is also 
fun and rewarding. 


WILL “GOING ORGANIC” MEAN 
THAT MY WHOLE LIFESTYLE HAS 
TO CHANGE? 

Organic gardening is often presented as 
part of a more general “organic movement”. 
This movement owes its origins to a range 
of social philosophies, some of which are 
more fundamentalist than others. The aim 
of organic gardening is to change the way 
that you garden and not your whole life. 
People frequently get confused about the 
meaning of words that are used as part of 
the wider organic movement. Four of these 
terms are explained below. Of these, three 
describe a whole philosophy that affects 
practitioners far beyond the confines of 
their own gardens. An understanding of the 
philosophies of others can help inspire your 
own lifestyle changes and all have their own 
points of interest. In the end, however, it is a 
matter of choice for you alone and it is best 
to decide just how organic you (and your 
family) wish to be. 

Biodiversity literally means “the variety of 
life”. It includes all the different plant, animal, 
fungus and microscopic species in the 
world. It also considers the genes they 
contain and the ecosystems of which they 
form a part. Biodiversity has been seen as 
the total complexity of all life, including not 
only the great variety of organisms but also 
their varying behaviour and interactions. 

An organic garden aims to maximize all 
these many different things which are vital 
to every part of the garden, but especially 
important when considering the soil. Soil 
biodiversity is the “lifeblood” of the organic 
garden and demands investment in order to 
yield a return. 

Biodynamics is described by its 
practitioners as a science of life forces, 
recognizing the basic principles at work in 
nature and taking into account how our 
actions can bring balance and healing to 
the world. It is based upon the work of 
Rudolf Steiner and is said to offer an 
account of the spiritual history of the Earth 
as a living being. Its enthusiasts advocate a 





Above: The foliage and form of many types 
of vegetables can provide striking contrasts 
in the vegetable garden. 


broadening of personal perspective that 
includes an understanding of cosmic 
rhythms, natural healing, a respect for life 
forces and ultimately a shift away from 
centralized economic strategies. 
Permaculture is a concept that was 
originally developed in the 1970s by 
Australians Bill Mollinson and David 
Holgreen. It was conceived as a response 
to increasing concerns over the 
deteriorating natural environment. They 
attempted to answer the question “how do 
we, as the human species, sustain 
ourselves and provide for the needs of the 
environment for an indefinite period of 
time?”. The answer to this question is the 
basis for creating a permanent culture 
(Perma-Culture). This philosophy aims to 
unite practical, ecological design 
philosophies by incorporating natural 
systems and materials into human habitats. 
Permaculture rejects short-term gains in 
favour of long-term stability for the 
environment and those who live in it. 
Self-sufficiency is an ideal rather than a 
reality for most that attempt it, as modern 
living usually dictates some degree of trade, 
even if it is limited. Advocates of self- 
sufficiency aim to produce everything that 
they need in order to support themselves. 
The only imports are those that cannot be 
produced by an individual. 
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REASONS FOR 

GOING ORGANIC 

Below are just a few of the positive 
benefits that organic gardening may 
bring to you and your environment. 


Human impact on the earth Organic 
systems reduce dependence on 
non-renewable resources. The world 
has an increasing population, but many 
of our resources are in limited supply. 
Using renewable resources helps to 
secure our common future. 


Traditional methods with modern 
techniques Organic systems rely on a 
modern, scientific understanding of 
ecology and soil science. They also 
depend on traditional methods of crop 
rotation to ensure soil fertility as well as 
weed and pest control. 


Local solutions to global problems 
The organic movement encourages 
individuals to act on a local level, while 
thinking about how this affects the world. 


Best for biodiversity Organic growing 's 
friendlier to the environment, so there 

is a greater diversity of birds, butterflies 
and plants in organic gardens. 


Minimize your waste We produce a 
huge amount of waste, including 
packaging and kitchen and garden 
waste. Recycling and waste reduction 
are key issues for organic living. 


Mimicking natural systems Organic 
gardening uses nature as its mode! and. 
by working in harmony with nature, 
aims to achieve a natural balance. By 
maintaining this equilibrium, organic 
gardens become very stable entities. 


Amore interesting garden Organic 
production is more sustainable and 
friendlier to the environment. By 
becoming involved in the whole natural 
cycle, you will gain greater satisfaction 
from your own personal Eden. 


We are what we eat ... Organic 
systems recognize that our health is 
connected to the quality of our food 
and, ultimately, to the health of the soil. 
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UNDERSTANDING YOUR 


GARDEN 


Plants, like all living things, flourish when given the right conditions. 
Certain plants will only thrive in a hot, sunny and dry garden, for example, 
while others may need cool, moist and shady conditions to prosper. If you 
are to have healthy plants, you need to choose those that are best suited 
to your garden and this means understanding exactly what conditions 
prevail and taking into account a range of environmental factors. 


CLIMATE 

The climate causes a variety of responses, 
depending upon the plant’s location, its 
stage of maturity, the length of exposure and 
the intensity of the type of weather. Climate 
may have a dramatic effect on plant growth 
and development, especially when extreme 
weather conditions prevail. 


TEMPERATURE 

All plant species have their own maximum 
and minimum temperature tolerances, 
beyond which the life processes of the plant 
cease. As a general rule, the maximum 
temperature that most plants can tolerate is 
around 35°C (95°F), while the minimum is 
highly variable. The air and soil temperatures 
are also crucial in influencing dormancy within 
plants and this, in turn, largely dictates the 
length of the growing season. 

Air temperature is affected by the degree 
of energy received from the sun. A sheltered 
site that benefits from the warming effects of 
the sun may be used for growing plants that 
are indigenous to warmer climates. 





Soil temperature influences a plant's root 
development and the rate at which water 
and nutrients can be absorbed. Sandy soils 
warm up quicker and earlier in the season 
than clay soils, mainly because they are 
relatively free draining and do not hold as 
much water. Sites that receive a lot of sun, 
or with a slight incline towards it, will also 
warm up quicker than shady ones. 


WATER 
This is the major constituent of all plants. 
In most gardens, rainfall is the principal 
source of water for plants and it can be lost 
through evaporation or surface run-off, 
although much of it is soaked up by soil 
particles. This water may then be absorbed 
by the root hairs of the plant. A steady 
supply of water is essential for the plant to 
sustain itself and for optimum growth. 
Water may also be held in the air and is 
referred to as humidity. The amount of water 
vapour in the atmosphere at any one time is 
referred to as the relative humidity and is 
measured as a percentage of the saturation 
point (100 per cent humidity). In areas that 
receive heavy rainfall, relative humidity is 
also higher. Many plants, such as ferns and 
mosses, thrive in such conditions. But high 
relative humidity can have undesirable 
effects on plants, often encouraging disease. 
Waterlogging refers to the build-up of 
water that may occur in badly drained soil 
with poor structure. The roots of plants that 
are not adapted to these conditions will 
suffer and probably die through asphyxiation. 


Left: A bog garden provides ideal 
conditions for a range of decorative 
moisture-loving plants. 


Right: Blossom is both pretty and essential 
for good fruit-set. A sheltered site will also 
encourage pollinating insects. 





Above: A hot, sunny spot is ideal for 
growing pretty summer flowers such as 
argyranthemums and verbenas. 


LIGHT LEVELS 

Sunlight enables photosynthesis (the 
method by which plant food is made) to 
occur. As a result, it is vital to new growth a 
well as sustaining existing growth. Seasonal 
changes in light levels may also trigger 
different stages in the plants’ development. 


AIR CIRCULATION 

Even moderate winds can increase a plant’. 
transpiration rate. However, a light wind car 
also have beneficial effects, providing relief 
from extreme heat and cooling the foliage. 
It will also “change the air” around the plant 
and thus help to alleviate a stagnant 
atmosphere that could promote disease. 


ASSESSING THE CLIMATE 

A range of climatic information is generally 
available for your local region. Weather 
forecasts are an obvious source, but long- 
term records are sometimes available. Fror 
these you should be able to get a picture 
of the average rainfall, snow, frosty days, 
wind direction and monthly temperatures. 
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A TYPICAL GARDEN AND ITS MICROCLIMATES 


Even a small garden can 
contain a wide variety of 
microclimates, ranging from 
cool, shady corners to hot, 
dry areas. A proper 
assessment of the growing 
conditions that prevail in 
your garden allows you to 
choose the right plants for 


the right place. 
Brick wall 
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A GARDEN’S MICROCLIMATE 

The prevailing weather conditions in 
confined or discrete areas are termed the 
microclimate. For example, there will be a 
range of environments within a small 
domestic garden that may be very different 
from those weather conditions prevailing 
elsewhere in the locality. Observe what is 
going on in your own garden and keep a 
careful record of the position and influence 
of the following features. 

Walls, hedges and fences may cause 
wind turbulence and dryness, depending 
upon their height and density. They may 
cause cold air to build up on sloping sites 
by preventing it from “draining away” 
downwards. This can create frost pockets 
that may have a crucial effect on the type 
and range of plants that may be grown. 
Shadow projections from permanent 
features, such as buildings, walls, hedges 
and large trees, may create a range of 
dense shadow resulting in dark, dry and 
often cool conditions that will only suit 
certain plant species. 

Hot spots may occur with aspects that are 
subject to high and prolonged levels of 
sunlight. Plants may struggle in the dryness 
created by such strong sunlight. 





Damp areas may be anticipated where the 
ground is low-lying, especially on very heavy 
soils. During heavy rainfall you should also 
note the direction of water flow, including 
where necessary the route taken by excess 
surface water, which may in extreme cases 
be the cause of soil erosion. 

Soil type and pH play an important role in 
the ability of a site to support particular 
plant species. The relative acidity or 
alkalinity can affect the availability of certain 
essential nutrients, leading to either shortage 
or toxicity in plants not ideally suited to the 
pH of a soil. It is always better to choose 
plants that thrive in the particular pH of a 
soil. Attempts to alter the pH by acidifying 
or adding lime are rarely satisfactory and 
neither are long-term solutions. 

Existing habitat types on and around the 
garden indicate what plants are likely to 
thrive. Notes should be made on the range 
of species and the likely wildlife value. 

The garden topography (the shape and 
aspect of the land) may also affect what you 
are able to do. If a garden slopes toward the 


Right: A shady corner of the garden 
provides the perfect place for shade lovers 
such as these foxgloves (Digitalis). 


direction of the midday sun, for instance, 

it will be warmer than a flat site. Sloping or 
uneven gardens have their own problems 
particularly if you wish to site a greenhouse 


RIGHT PLANT, RIGHT PLACE 

Once you have assessed your garden 
environment, you will be able to choose the 
right plants for your site. Every garden has 
its own unique set of advantages and 
limitations, and these take time to evaluate 
so trial and error is ultimately the most 
reliable method. 
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THE ORGANIC CYCLE 


Plants produce their own food using carbon dioxide from the air, water 
from the soil and energy from the sun in a process known as 
photosynthesis. The energy in this sugar powers all the growth, 
development and life-giving processes within the plant. Plants must also 
produce a range of other substances, including proteins, fats, oils and 
cellulose, for which they need nutrients such as nitrogen, phosphorus, 
and potassium. These are almost always taken up through the roots. 


WHAT PLANTS NEED 

In natural systems, nitrogen, phosphorus 
and potassium are repeatedly taken up by 
the plant, used and returned to the soil 
when the plant dies, drops its leaves or is 
eaten by an animal. This process is known 
as nutrient cycling. Plant nutrients are 
covered in more depth later. For now we 
need only look at three of the most important 
cycles: water, carbon and nitrogen. 


THE WATER CYCLE 

The movement and endless recycling of 
water between the atmosphere, the surface 
of the land and under the soil is called the 
water cycle and is driven by the energy of 
the sun and the force of gravity. 

Water vapour in the atmosphere 
condenses into clouds, which fall as snow, 
rain, sleet or hail. This water may be taken 
up by plants, stored in lakes, enter the soil 
or flow over the surface in streams. The sun 
causes water to evaporate back into the 
atmosphere, or gravity may pull it down 
through the pores of the soil to be stored as 
slow-moving ground water. Water can also 
return to the atmosphere indirectly through 
plants’ leaves — a process known as 


Right: Left to develop 
naturally, grassland 
will become a rich 
and diverse habitat 
for a wealth of both 
plants and wildlife. 





transpiration — this being highest during 
periods of high temperatures, wind, dry air 
and sunshine. 


THE CARBON CYCLE 

The movement of carbon, in its many forms, 
between the total living content of the earth, 
the atmosphere, oceans, and the rocks and 








Above: Plant leaves are remarkable 
structures because they are the factories 
in which a plant makes its food. 


Above: Plants rely on water, taken up 
through the roots, to support their life 
processes and facilitate growth. 


soils covering the surface, is termed the 
carbon cycle. It is complex and far reaching. 
The same carbon atoms in your body today 
have been used in countless other 
molecules since time began. Plants absorb 
carbon dioxide from the atmosphere during 
photosynthesis (food production) and 
release it back into the atmosphere during 
respiration (food use). This process is the 
great natural recycler of carbon atoms. 


THE NITROGEN CYCLE 

Nitrogen is used by living organisms to 
produce a number of complex organic 
molecules such as amino acids, proteins 
and nucleic acids, the “building blocks” of 
life. The largest store of nitrogen is in the 
atmosphere, where it exists as a gas. This 
store is about one million times larger than 
the total nitrogen contained in living organisms. 








NUTRIENT CYCLES IN A TYPICAL GARDEN 


Even small gardens contain natural cycles. Elements and 
nutrients are cycled repeatedly both within the environment 
and as a result of the complex food chains and webs. 

This cycle of nature is essential in creating a balanced and 


healthy habitat. 
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Despite its abundance in the atmosphere, 
plants can only take up nitrogen in two solid 
forms: ammonium and nitrate. Most plants 
fulfil their needs using nitrate from the soil. 
Ammonium is used less frequently because 
it is toxic in large concentrations. Most 
ecosystems have nitrogen stored in living 
and dead organic matter, which re-enters 
the cycle via decomposition. Decomposers 
in the soil, such as bacteria and fungi, 
chemically modify the nitrogen found in this 
organic matter. 

Almost all of the nitrogen found in any 
terrestrial ecosystem originally came from 
the atmosphere and is biochemically 
converted (“fixed”) into a useful form within 
the soil by specialized bacteria. Members 
of the bean family (legumes) and some 


other kinds of plants form relationships 
with nitrogen-fixing bacteria. In exchange 
for nitrogen, the bacteria receive food from 
the plants and special root structures 
(nodules) that provide protection. 


WHAT ARE ECOSYSTEMS? 
Short for ecological systems, ecosystems 
are communities of plants and animals that 
consist of a given habitat (the place where 
an organism lives) and its community (all the 
plants and animals that live in it). Any group 
of living and non-living things interacting 
with each other (including those found in 
gardens) can be considered an ecosystem. 
The chemical materials that are 
extracted from the environment and 
changed into living tissue by plants and 


animals are continually recycled within the 
ecosystem, These nutrient cycles are at 
their most efficient when an ecosystem 

has a good diversity of species. Such 
diversity tends to make a community stable 
and self-perpetuating. 


FOOD CHAINS AND WEBS 

The energy necessary for life reaches the 
earth as sunlight. This is made into food 
and stored in plants. Animals acquire some 
of the stored energy by eating the plants or 
by eating other plant-eating animals. Such 
sequences, called food chains, overlap at 
many points, forming food webs which 
show “who eats whom” in an ecosystem 

If one animal or plant is affected, then the 
entire food web can be changed. 


SOIL AND SOIL 
VMANAGENMENT 


Soil is the most precious resource in your garden. Some inherit a 
well-tended soil, while others, particularly those moving into new 
homes, inherit a rubble-filled mass. However, any soil can be 
improved through time and effort. If you regard your soil as a 
living entity, you will see that essential plant nutrients are cycled 
by a microscopic army of inhabitants and larger worms, insects 
and grubs. All these creatures need air, moisture and food. Using 
manure, garden compost and other sources of organic matter is 


the key to sustaining this soil life and keeping the soil healthy. 


Left: The key to developing a successful 
organic garden lies in the careful 
management of the soil. 





Above: Newly planted crops must be kept Above: Companion plants can help to Above: Crops that are grown in rows must 
weed free so that water and nutrients are protect crops naturally from pests, thus be rotated on a regular basis in order to 
freely available. avoiding damage to the soil ecology. avoid soil-borne pests and diseases. 
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TYPES OF SOIL 


Soil is probably the most important constituent of any organic garden 
because it is vital for successful plant growth. Understanding your soil 
and knowing how this can help you to create a healthy, fertile growing 
environment for your plants should be a priority. The starting point in this 


process is an understanding of the different soil tyoes and how they affect 


the plants you can grow. Once you understand the soil in your own 
garden, then you will be able to create a successful organic garden. 


WHAT ARE SOILS MADE OF? 

Both natural soils and some potting mixes 
for container-grown plants usually have five 
main components. These are mineral 
particles (the inorganic fraction), organic 
matter (the remains of living organisms), 
water (the “soil solution”), air (which fills the 
spaces between solid particles that are not 
filled with water) and living organisms. The 
proportions of these components vary 
widely according to the soil type, or the 
growing medium. 

The proportions of water, air and organic 
matter can be readily changed by soil 
cultivation and other horticultural practices. 
A good topsoil will continuously supply 
plant roots with water, air and nutrients. 
Subsoil (the largely inert soil layer that lies 
beneath the thin layer of “living” topsoil) has 
less organic matter than topsoil. Plant 
growth will suffer when the proportions of 
water and air in the medium are out of 
balance. Too much air will have the same 
effect upon plant roots as a drought, whereas 
too much water causes waterlogging. 
Growth will also suffer if nutrient levels are 
too low, too high or if there is an imbalance 
In supply between different nutrients. In 
addition, soil that is too compacted for roots 
to grow will also adversely affect growth. 


SAND AND SILT 

Sandy and silty soils originate from river 
deposits, windblown sediments or from 
the erosion of sandstone outcrops. Their 
general properties are that they do not 
provide or retain plant nutrients; they are 
not cohesive and therefore possess a 
weak structure; and in most cases they 
are free draining. 

Silts, unless well structured, will be 
waterlogged. Sand, on the other hand, is 
naturally free draining. The structure and 
texture of sandy soils means that they are 
only able to hold a very small reserve of 
water. Organic matter can improve the 
available water content but the real trick in 
avoiding drought-stress lies in ensuring that 
plants root deeply into the soil. Nutrient 
shortage can also be a problem on sandy 
soils which have a tendency to become 
acidic over time. Liming and the regular 
addition of organic matter will help alleviate 
these problems. 

Sandy soils do have the advantage of 
“warming up” quickly in spring due to their 
lower water content and are easier to work 
early in the year. This means that you can 


grow a wider range of plants in a sandy soil. 


Planting or transplanting is also easier in 
the autumn. 





COMMON TYPES OF SOIL 





sand silt 


Sand A free-draining soil that is quick 
to warm up, but hungry and thirsty. 

Silt River deposits can be sticky, but not 
as sticky as clay. Rich and easy to work. 











loam 


Clay A heavy soil that is often difficult to 
work. Slow to warm up, but fairly rich. 
Loam A moisture-retentive soil that warms 
up quickly and works perfectly. 





Above: All soil types benefit greatly from the 
addition of organic matter such as this 
green manure. 


Organic material is broken down very 
quickly in sandy soils due to good aeration 
and a temperature that favours rapid 
bacterial action. Many light soils naturally 
have less than two per cent organic matter 
and it is vital that organic matter be added 
regularly to sustain healthy plant growth. 





PLANTS SUITABLE FOR 
DIFFERENT SOIL TYPES 
Many plants have a type of soil in which 
they grow best. The list below gives a 
few examples of the soil preferences of 
some common species. 


Plants suitable for acid soils 
Rhododendron (all species) 
Camellia (all cultivars) 


Plants suitable for alkaline soils 
Butterfly bush (Buddleja spp.) 
Sage (Salvia) 


Plants suitable for hot dry soils in sun 
Yucca (all species) 

Broom (Cytisus) 

Lavender (Lavandula) 


Plants suitable for damp or wet soils 
Willow (Salix) 

Dogwood (Cornus) 

Plantain lily (Hosta) 





Plants suitable for heavy clay 
Weigela (all cultivars) 
Crocosmia (all cultivars) 
Daffodil (Narcissus) 


Plants suitable for dry shaded soils 
Flowering currant (Ribes sanguineum) 
Pachysandra terminalis 

Elephant’s ear (Bergenia cordifolia) 











HAND-TEXTURING METHOD 





silty or loamy 
sand 


sandy 


Finding out what type of soil you have is 
easy and does not require any specialist 
equipment. This test is ultimately a matter 
of judgement and will only give you a 
relative picture of the sort of soil you have. 
However, it is surprisingly accurate. Simply 
take a small amount of soil — about a 
teaspoonful will do — in the palm of your 
hand. Moisten with a little water (not too 
much but enough to make it just 
workable). Once moistened, try to form the 
soil into one of the shapes shown above. 


on a 
loam 
ee eT oe TTT 


clay loam 


clay 


1 Begin by forming a ball. If it stays together, 
then proceed to the next shape. If it does 
not form a ball, then you have a sandy soil. 
2 If you can flatten the ball without it 
breaking up, then you have a silty sand or a 
loamy sand. 

3 If you can roll the flattened ball into a thick 
sausage shape, then you have a loam. 

4 Asoil that can be rolled into a thin 
“sausage” is a clay loam. 

5 If you can bend the soil into a horseshoe 
or ring shape, then you have a clay soil. 








CLAY 

The particles found in clay are extremely 
small and are able to interact with, and 
trectly affect, the chemistry of the soil. The 
ndividual clay particles are so tiny that they 
are actually bonded together by electrical 
sharges which produce the characteristic 
plasticity of this type of soil. Clay is both 
water retentive and rich In nutrients, It has 
few pore spaces and those that are there 
nave a tendency to become waterlogged. 
Say is prone to swelling when waterlogged 
and shrinkage when dry. As a result, 

slays heave (swell outward and upward) 
when wet and crack when dry. They can 
aiso be subject to frost action which causes 
an increase in tiny, almost microscopic, 
airspaces (micro pores). Pure clay soils are 
rare, although some soils may be very rich 
n clay. They have the potential to be 
extremely fertile soils if they are well managed. 


LOAMS 
_oams are a mixture of sand, silt and clay 
that results in a blend of the characteristics 
of each constituent part. They are usually 
characterized by their clay content. Heavy 
oams are about 24-30% clay, whereas 
ght loams contain about 12-18% clay. 
Heavy loams behave and should be 
treated like clay soils. Light loams should 
be treated like sandy soils. Medium loams 
are potentially the ideal mixture, exhibiting 
the advantages of both heavy and light 
soils without many of the disadvantages 
of either. 


HUMUS 

This is a stable form of partially 
decomposed plant material that gives 
topsoil its characteristically dark colour. 
Humus has a high nutrient-reserve potential 





SOIL PROFILE 

A typical soil profile usually consists of 
three main elements: an upper layer 

of dark, fertile topsoil; a middle layer of 
lighter, infertile subsoil; and a lower layer 
of bedrock, which ranges from a few to 
hundreds of metres (yards) deep. 


Topsoil 

is the dark layer 
of soil that 
contains organic 
material. Keep as 
deep as possible, 
although usually 
only one spit 
(spade) deep. 


Subsoil is usually 
lighter in colour 
and contains 
little or no 
organic material 
or nutrients. 

It should be 
broken to one 
spit depth, but 
not mixed with 
the topsoil. 


See 


Bedrock is 
usually below 
the level of 
cultivation. 
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Above: Plants such as alliums and 
eryngiums like well-drained soil and so wil! 
thrive together in the same site. 


(2% x better than clay), retains water, 
increases the friability (suitability for 
cultivation) of heavy soils and its darker 
colour encourages soils to warm up 
more rapidly. 





MANAGING YOUR SOIL 
Any soil has the potential to be a fertile 
growing medium in which plants will 
thrive if it is managed correctly. 


Management of light/sandy soils 

* Maintain levels of organic matter. 

¢ Lime when required. (N.B. It is often 
easier to select species tolerant of the 
site conditions in the long term.) 

¢ Fertilize well as light soils are usually 
infertile. (N.B. Some exotic and native 
plant species actually thrive under 
relatively poor nutrient conditions.) 

¢ Irrigate frequently in the first 
year after planting, less so once 
deeper roots are established. 


Management of clay soils 

* Drainage is essential. 

¢ Maintain lime status. 

e Maintain levels of organic matter and 
fertilize when needed. 

e Wise cultivation is needed to 
conserve winter or summer tilth 
produced by natural weathering, i.e. 
cracking due to wetting/drying cycle 
and breakdown by frost action. 
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Soll STRUCTURE 


Soils are made up of mineral and rock particles that give them their 
natural properties. The character of the mineral fraction cannot be 
changed but the way that these building blocks are organized within the 
soil can. Creating and maintaining soil structure is a key aspect of 
maintaining the fertility of the soil and supporting healthy plant growth. 
Even the most difficult soils can be modified to create a fertile growing 


medium for plants. 


WHAT IS MEANT BY SOIL 
STRUCTURE? 

Soil structure is quite simply the way soils 
are organized, To use a simple analogy: if 
we see the soil particles (sand, silt or clay — 
the mineral fraction) as the building 
materials — like the bricks and mortar of a 
house, for instance — then the structure is 
the architecture. The building materials 
themselves cannot be altered, but the 
architecture can vary considerably from 
home to home. This is the key. It is possible 
to improve a soil’s structure even if the 
mineral fraction remains unchanged. It is 
perfectly feasible to have a well-structured 
clay soil for instance, It all depends upon 
how well you manage it. 


WHY IS SOIL STRUCTURE 
IMPORTANT FOR PLANT GROWTH? 
In order to survive, plant roots need water, 
nutrients and air. Plant roots breathe in the 
soil, taking in oxygen and expelling carbon 
dioxide. A poorly structured soil may have 
too little airspace. This can have two 
negative effects. Fresh air (containing 
oxygen) may not be able to penetrate the 
soil very easily and the soil will tend to 
become waterlogged following rain. 
Waterlogging will also reduce the air 
available in the soil. 


Below: A rotavator is a useful and labour- 
reducing method of breaking up the soil to 
prepare it for planting. 








Above: Even "difficult" soils can be 
transformed into a good growing medium 
by careful cultivation. 


Structure is therefore very important in 
terms of maintaining the health of plant 
roots, Plant shoot development is directly 
linked to root health, A healthy root system 
ensures healthy shoots and will ultimately 
result in better growth and crop yields. 


HOW DOES SOIL STRUCTURE 
DEVELOP IN NATURAL SYSTEMS? 
Soil structure naturally develops in soils 
through the effect of weather cycles. 
Wetting causes soils to swell while drying 
causes shrinkage. This naturally causes 
soils to crack. The action of freezing and 
thawing is also important on clay soils in 
areas where frosts occur. They form 
particles known commonly as crumbs, The 
“crumb structure” of any soil develops over 
time and is important in terms of allowing 
the free passage of water through the soll 
and air that must be able to move in and 
out of the soil. In this way soils do not 
become habitually waterlogged and natural 
nutrient cycles — oxygen, carbon and 
nitrogen, for example — are not impeded. 
Plant roots and soil organisms, such as 
worms, naturally help to maintain soil 
structure, as does the natural addition of 
decaying plant material each autumn. 


HOW TO ALTER SOIL STRUCTURE 
Humans have learned over time that even 
an infertile area can be worked — and the 
structure of the soil improved — by 
cultivation. This is covered in more detail 
later but it is essential to understand now that 
cultivation is a way of rapidly accelerating the 
natural cycles that promote good structure. 
Digging and breaking down “clods" helps to 
introduce air and creates new pores in the 
soil. Adding organic matter helps to maintain 
these pore spaces, retains moisture (in dry 
soils) and encourages the action of soil- 
dwelling creatures such as worms. No-dig 





Above: /f you need to work on wet soil, work 
*om a plank of wood to ensure the soil is not 
sompacted and its structure destroyed. 


ystems aim to harness this natural cycle 
closely, but the goal is the same — a 
». fertile and well-structured soil. 


IMPROVING DRAINAGE 
5 that tend to become waterlogged 
*en do so as a result of poor structure and 
iuse there Is nowhere for the water to 
The vast majority of soils do not actually 
ed (or benefit from) the installation of land 
ns. Often it is enough to dig over a site 
use much of the drainage problem 
2y be due to surface compaction, Surface 
mpaction severely reduces the passage 
‘ water into the soil and can result ina 
Seky surface that is prone to “puddling”. 
talling land drains is usually only done 
“here the water table is very near to the 


IMPROVING SOIL STRUCTURE 





1 One of the best ways to improve the 
structure of the soil is to add as much 
organic material as you can, preferably 
when the soil is dug. For heavy soils, this is 
best done in the autumn. 
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This cross-section of 
a typical land drain 
shows the various 
layers of materials 
from which it is 
constructed, 
including the topsoil, 
an inverted turf or 
perforated plastic 
membrane, gravel, 
peabeach or crushed 
stone, and the 
land-drain pipe. 





surface or the consequences of flooding are 
severe (if they threaten housing or use of the 


area for instance). Land drainage using 
pipes or “tiles” is a complex undertaking 
and may be best left to a contractor. 

If you have a sloping site you can dig a 
“soak away” drain at the base of the slope 
and improve the structure of the soil to 
encourage the rapid dispersal of water 
following rain. If you have a fairly flat site, 
then you should consider making a raised 
bed for growing crops. Raised beds are 
easy to manage and avoid the 


inconvenience of installing (and maintaining) 


a drainage system. 





2 If the soil has already been dug, then 
well-rotted organic material can be worked 
into the surface of the soil with a fork. The 
worms will complete the task of working it 
into the soil. 





SECTION THROUGH A LAND DRAIN 





4 ______ Topsoil 


Inverted turf 


Gravel 


Land-drain 
pipe 


Peabeach or 
crushed 
stone 
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Above: A well-prepared soil that is kept free 
of weeds and dug regularly will result in 
healthier, more vigorous crops throughout 
the growing season. A healthier crop will be 
more resistant to pest and disease attack. 
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SOLlre CHEMIS TRY 


While for many of us the word chemistry can be extremely off-putting, 
the truth of the matter is that everything in life is made up of chemicals. 
While the pure science of chemistry can be very complex, the chemistry 
of soil that organic gardeners must master is mercifully simple. 

A rudimentary knowledge of the chemicals that affect plant growth and 
how soil chemistry can be controlled and managed is all you need to 
grow healthy plants in an organic garden. 


OXYGEN 

The amount of oxygen in a healthy soil 
controls the type of life it will support, Nearly 
all organisms need oxygen to survive. Soils 
without oxygen are described as anaerobic. 
Most organisms can survive for short periods 
under anaerobic conditions, but this causes 
the accumulation of poisons that can 
become toxic at high concentrations. 

A typical soil has about 50 per cent of its 
pore space filled by air and 50 per cent by 
water, Only certain bacteria can remain in 
anaerobic conditions for long periods of time, 
although some species of bacteria can 
readily switch from oxygen-rich to oxygen- 
poor conditions quickly to adapt to local 
conditions, Microbes use about 70 per cent 
of the oxygen in the soil and plant roots use 
the remaining 30 per cent. Under anaerobic 
conditions, the efficiency of microbes is poor 
and decomposition rates are much slower. 


WATER 

Soil water Is vital for all soil life. Without it, 
microbes cannot grow or remain active and 
many will go into “hibernation” until water 


returns. Fungi, on the other hand, are more 
resistant to water stress than bacteria. With 
too much water, oxygen levels drop and the 
lack of air tends to slow down the nutrient 
cycles driven by microbes. Water is also the 
medium by which essential nutrients are 
able to enter the plant. 


SOIL pH 
The pH scale is an abbreviated form of 
“Potential of Hydrogen”. It is a measure of 
the degree of acidity or the alkalinity of a 
solution as measured on a scale (pH scale) 
of 0 to 14. The midpoint of 7.0 on the pH 
scale represents neutrality. A “neutral” 
solution is, therefore, neither acid nor 
alkaline. Numbers below 7.0 indicate acidity; 
numbers greater than 7.0 indicate alkalinity. 
The level of acidity or alkalinity (OH) of a 
soil can significantly affect the nutrient 
availability. Many nutrients become 
“unavailable” to plants when the soil is 
either too acid or too alkaline. Microbial 
activity in soil is also largely controlled by 
pH. Fungi tend to predominate in acid soils, 
bacteria in neutral or alkaline soils. 





Above: You can reduce the acidity of the soil 
by adding lime some weeks before planting. 
Test the soil first to see how much is needed. 


Soil pH is essentially a measure of the 
acidity of the soil water, although the soil 
itself is the deciding factor in respect of 
what this will be. 

Most plants prefer or are tolerant of a 
specific pH range, Some plants, such as 
the hydrangea, exhibit a different flower 
colour depending upon the prevailing pH, 
Most garden plants, especially vegetables, 
thrive within a range of 6-7 which happens 
to be where the majority of nutrients are 
available. It is best to maintain this pH in 
order to optimize the availability of nutrients. 
Many garden plants, however, are not too 
fussy about the pH levels, so if you choose 
plants carefully, it will not usually be 
necessary to alter the soil acidity. 


ACIDIFYING SOIL 

Lowering the pH of a naturally limy soil is 
difficult because the soil often contains a 
reserve of calcium that is released 
immediately upon acidification. Lowering 
the pH involves the use of flowers of sulphur 
and is only usually successful over a short 
period of time. 





TAKING A pH TEST 





1 Place the soil in a test tube until it reaches 
the mark on the side. For the most accurate 
results, dry the sample first, grind it into a 
powder and ensure it is free from stones. 





2 Put a layer of barium sulphate powder 
into the tube level with the mark. This 
compound helps the solution to clear 
rapidly and makes the pH reading clearer. 





3 Pour ina little of the indicator solution up 
to the mark shown on the tube. Be careful 
not to put in too much because this can 
make the solution dark and difficult to read. 


MAKING A NUTRIENT TEST 





1 Place a small sample of the soil into the 
test tube up to the mark on the side. 





4 Decant the resulting filtered solution into 
enother container for the final stage of the 
nutrient test. 





2 Add a test solution (in this case one for 
nitrogen) up to the mark on the test tube. 





5 Add a small amount of indicator powder. 
This will react with the solution and enable a 
colour reading to be taken. 
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3 Filter the solution to remove soil particles 
and leave just a liquid solution. 





6 Shake for about 10 seconds and compare 
with the chart. Here, the low reading indicates 
that a nitrogen-rich fertilizer will benefit this soil. 





LIMING SOIL 
* S$ generally easier to raise the soil pH than 
ower it. Lime neutralizes soil acidity and 
ommonly applied as ground limestone, 
na or dolomitic limestone (dolodust), 
ome requirement cannot be determined 
*om soil pH because It Is Influenced by soil 
‘ture and organic matter content. Clay 
wd humus act as a “buffer” because of 
‘er complex chemistry. If soil is known to 
be acidic, regular light application is 
"eferable to heavier, more infrequent, doses, 





HIGHLY ALKALINE SOILS 

Soils that are too alkaline suffer trace element 
deficiencies of manganese, copper, iron, zinc 
and boron. Phosphates are also less 
available, their maximum availability being 
between pH 6-7, Disease organisms can be 
more of a problem in calcium-rich soils, as 
many disease-causing fungal agents prefer 
alkaline conditions. Some plants, such as 
rhododendrons, are intolerant of high pH 
and only grow on acid soils, while others, like 
helianthemums, thrive in highly alkaline soils. 








4 Aad distilled water to the mark on the 
tube and shake the container vigorously for 
about a minute. Ensure the contents are 
mxed thoroughly and leave to settle. 





5 Once sufficiently cleared, compare the 
colour against those on the chart, choosing 
the one that most closely matches that 

of the solution. 








GROWTH RESTRICTIONS IN 
EXTREMES OF PH 

Many vital nutrients that are essential 
for healthy plant growth become 
unavailable in extremes of soil pH. 


Nitrogen deficiency Most nitrates 
are released from organic matter and 
a low soil pH limits the rate of 
decomposition severely. 


Phosphate deficiency Phosphate 
becomes unavailable outside the 
6.5-7.5 pH range. Some plants form 
relationships with soil-borne fungi that 
release phosphates in acid conditions. 





Trace-element toxicity and deficiency 
Trace elements, especially aluminium, iron 
and manganese, are generally more 
soluble in acidic conditions. Extreme 
acidity can lead to excessive quantities 
of trace elements and to plant death. 
Other trace elements, such as copper, 
boron and molybdenum, become less 
available at low soil pH. Molybdenum 
deficiency affects legumes, which will 
not grow in acid soils. 
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DIGGING AND 
CULTIVATION 


Every organic gardener’s goal should be a healthy soil to support plant 
growth and development. Digging is one of the commonest ways to create 
arich, fertile and ultimately productive soil. It can be hard work at the 
outset, particularly on sites not cultivated for some time, but the results — 
in the form of healthier, more productive plants — are worth it. Quite simply, 
what you get out of your soil will depend upon what you put into it. 


THE BENEFITS OF DIGGING 

Winter is the commonest time to dig, but 
soil can be dug at any time of the year if the 
conditions are right. Avoid working the soil 
when it is too dry and impenetrable, or too 
wet and sticking to your tools and boots. 
Clay soils may be best dug in mid- to late 
autumn to allow the action of frost to make 
the soil more suitable for final cultivation. 
Lighter soils are best dug in the spring or 
immediately prior to planting the site. Done 
properly, digging increases the amount of 
air space in the soil, which in turn benefits 
soil-dwelling organisms and plant roots due 
to the increase in oxygen available. It also 
lets you add organic matter that will feed 
these vital denizens of the soil and aid 
nutrient cycling. Calculate how much 
organic matter you will need before you 
start. You should aim to add about 30 per 
cent of the volume cultivated. A 20m? 
(220ft?) plot cultivated to one spade's depth 
will need 2.5 cubic metres (88 cubic feet) of 
manure or garden compost. 


SINGLE DIGGING 

This method involves digging down to the 
depth of one spade (this is called a spit). 
Single digging suffices on light free-draining 
soil as long as there is no layer of compacted 
stones in the topsoil. Much of the procedure 
is the same as for double digging, but the 
subsoil is left undisturbed. Mark out the 
position of the bed. Remove any turf or 
vegetation from the surface, put to one side 
and then bury it in the bottom of the bed as 
you proceed. Work across the bed, digging 
out a trench that is two spits wide and a 
single spit deep, and place the soil to one 
side. Remove stones and perennial weeds 
as you go. Fork well-rotted manure or 
compost into the trench. Begin digging a 
new trench behind the first. Throw the soil 
forward into the first trench, burying the 
organic matter. Repeat this process of 
trenching down the bed until the last trench 
has been dug. Add organic matter to the 
base and fill the trench with the soil dug 
from the first trench. 





Above: After a winter exposed to the 
weather, most soils can be easily broken 
into a fine tilth with a rake. 


DOUBLE DIGGING 

This is a method for deeply digging the soil, 
in which the soil is broken up to a depth of 
approximately 70cm (28in) or more. The 
method usually involves digging a quantity 
of soil and setting it aside while aerating and 
sometimes adding an amendment to the 
subsoil below, then returning the topsoil. 
There are several methods of double 
digging, all of which have their advocates. 
Two methods for double digging are 
described here. 

First, define the area where the digging 
will take place, making an estimate of the 
area to be dug, Dig a trench, 30cm (12in) 
wide and a spit deep, across half the 
width of the bed. Place the excavated soil 
next to the other half, placing it on to a 
tarpaulin or similar covering if the surface 
needs protection. 

When the trench is complete, fork the 
subsoil, rocking it back and forth, to loosen 
it down to a depth of about 30cm (12in). 
Then, spread a layer of garden compost over 





SINGLE DIGGING 





1 Start by digging a single 
trench across the width of the 
plot. Put the soil from the first 
trench to one side because 





you will need to use it later in with the earth taken from the as you go and keeping the 
the final trench. second trench. surface as even as possible. 


Single digging is the simplest method of cultivation. It is well 
suited to light soils or those soils that have been well worked for a 





2 Put a layer of manure in the 
bottom of the trench. Dig out 
the next trench and cover over 
the manure in the first trench 


3 Repeat this process of 
adding manure to each trench 
and filling in with earth from 
the next, breaking up the soil 


number of years, It simply involves digging and inverting the soil to 
a single spade’s depth, leaving the subsoil below undisturbed. 





4 Continue down the length of 
the plot until you reach the 
final trench. This should be 
filled in with the earth taken 
from the first trench, which 
was set to one side. 
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DOUBLE DIGGING, METHOD ONE 
Double digging is a good method for compacted, heavy or poor 
soils that are in need of rejuvenation. It involves a deep cultivation 


of both the topsoil and subsoil and is well worth the hard work, 
producing a wonderful soil in which plants will thrive. 





1 Dig a wide trench, placing 
the soil to one side to be used 
later when filling in the final 
trench. 


2 Break up the soil at the 
bottom of the trench with a 
fork, adding manure to the soil 
as you proceed. 


3 Dig the next trench in the 
bed, turning the soil over on 
top of the broken soil in the 
first trench. 


4 Continue down the plot, 
ensuring that subsoil from the 
lower trench is not mixed with 
topsoil of the upper. 


DOUBLE DIGGING, METHOD TWO 





1 Keeping soil from each level 
separate, dig the first trench two 
spits deep and fork over. Dig the 
second trench one spit deep. 


2 Add organic material to the 
first double trench and dig the 
lower spit of the second 
trench into it. 


3 Dig an upper third trench 
one spit deep, and place the 
soil on top of that already 
placed in the first trench. 


4 Continue, ensuring that the 
topsoil and subsoil do not mix. 
Fill in remaining trenches with 
soil taken from the first one. 





‘e exposed subsoil. Move over one spit's 
sath in the bed, and begin to dig out 
smother trench, moving and inverting the 
®ecavated soil into the adjacent trench that 
was just dug. When you get to the end of 


™e bed replace the soil which was set aside. 


Vhen the digging Is finished, level the 
=*8 prior to planting. More garden 
sompost (approximately 8cm/Bin) can be 
spread over the surface and forked in at 
Ts stage. 

fou do not have to dig the entire garden 
*) at once. Instead, work on small areas, 
Say, one metre (yard) square, whenever you 
wsh. Once you double-dig a bed, it is 
mmportant not to walk on it. After all, the 
sole point of double digging is to loosen 
™e topsoil and the subsoil to a sufficient 
220th so that the roots of the plants can 
gow unrestricted and water can readily 
percolate through the soil, Walking on the 
so" will simply pack it down again. 


There is a second method of double 
digging that is less commonly used, which 
enriches the soil to a greater depth. 


SECONDARY CULTIVATION 

This normally involves the nourishing of the 
soil after it has been cultivated by digging 
and usually entails the addition of some 
form of organic matter during, or 
immediately after, its completion. Secondary 
cultivation also describes light digging used 
to control weeds or incorporate green 
manures. The tool generally used for this is 
a fork. Light forking is often the best 
method to use in areas with permanent 
plantings of perennial plants or shrubs, 


USING A ROTAVATOR 

A rotavator is a useful labour-saving device 
for breaking down dug clods and creating 
a fine, free-running “tilth” that can easily be 
levelled for planting or seed-bed preparation. 











TIPS FOR DIGGING 

Digging can be hard work, but simply 
following the tips given below will help 
you to avoid strains and injuries. 


© Start with a small area, pace yourself 
and avoid straining your back. 

¢ Use a spade that is right for you and 
the job. It should be a little higher 
than hip height when held vertically. 

¢ Do not try to lift more than you can 
handle. You will dig for longer periods 
of time by taking smaller amounts. 

¢ As you work, try to establish a rhythm 
that you can maintain at all times. 

e When doing a lot of heavy digging, 
scrape the blade clean now and then, 
and, if necessary, use a file to sharpen 
the end of the spade, following the 
original bevel of the blade. 
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NO-DIG GARDENING 


As the name suggests, no-dig gardening is a method of growing plants 
without cultivating the ground they occupy. While this may seem 
unnatural to some confirmed tillers of the soil, it is actually the most 
natural method available. No-dig gardening mimics the natural cycle. 
After all, plants have grown on the earth’s surface for over 400 million 
years without people digging the soil for them. This approach also has 
the advantage of being less labour-intensive. 


ESTABLISHING A NATURAL CYCLE 
Essentially no-dig gardening relies upon 
natural soil processes combined with the 
action of soil organisms to produce a good 
soil structure and natural nutrient cycles. 
There are numerous ways that this can be 
done, but all rely upon Inputs from the top 
down. A thick top-dressing of organic 
matter is placed on the surface to be 
absorbed by the soil itself. Less laborious 
than digging, the no-dig method does need 
planning and careful input in order to be 
successful, although a properly prepared 
no-dig bed will be every bit as effective as a 
conventionally cultivated one. 





WHAT ARE THE BENEFITS? 
Assuming weeds can be controlled, most 
vegetable crops can be grown with reduced 
tillage. The key features of a no-dig 
vegetable-growing system are to keep the 
soil covered with organic mulch as much of 
the time as possible and to keep off the soll. 
The beds are left permanently in place, 

and there is no cultivation. 

Plants grown without tillage use water 
more efficiently, the water-holding capacity 
of the soil increases, and water loss from 
run-off and evaporation are reduced. 

For crops grown without irrigation in 
drought-prone soils, this more efficient use 
of water can translate into higher yields. 

In addition, the organic matter in soil and 
populations of beneficial insects are 
maintained, as are earthworm populations 
and microbial activity. Soil and nutrients are 
less likely to be lost from the ground, less 
time is required to prepare the soil for 
planting, and, since there is less bare soil, 
there will be fewer opportunities for weeds 
to get established. The mulch of organic 
matter also helps to keep weeds down. 


WHAT ARE THE DISADVANTAGES? 
Potential problems associated with the 
no-dig method are compaction, flooding 
and poor drainage, However, if the 
water-holding capacity of a soil improves, 
no-till systems may produce higher yields, 
Soil temperatures under organic mulch can 
be several degrees lower than bare soil or 
soil under a plastic mulch. Although the 
lower temperature can be an advantage, 
especially in the summer when soil 
temperatures under plastic can be 
excessive, it can delay crop development. 


Left: Many organic gardeners grow crops 
such as potatoes quite successfully without 
ever resorting to digging. 
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Above: /n nature, organic matter accumulates 
on the soil surface, breaks down and is 
worked into the soil by worms. 





WHAT ARE THE BENEFITS 
OF NO-DIG SYSTEMS TO 
THE ORGANIC GARDENER? 
Although no-dig beds may require a 
little longer to establish initially than 
cultivated plots, they do offer 
considerable labour-saving advantages 
to the organic gardener. They also 
suffer very few disadvantages when 
these are weighed against the 
considerable advantages. 





Advantages 

* Plants use water more efficiently. 

* Better water-holding capacity of 
the soil. 

* Reduced water loss from run-off 
and evaporation. 

¢ Higher crop yields in areas prone 
to drought. 

* Organic matter in the soil and 
soil organisms are maintained at 
higher levels, 

¢ The lower temperature can be an 
advantage, especially in summer 
when soil temperatures under plastic 
can be excessive. 

¢ Soil and nutrients are more 
easily maintained. 

Less time is required to prepare the 
soil for planting. 

* Fewer weeds become established 
due to the mulch of organic matter 
and the lack of bare soil. 


Disadvantages 

* Soil can become compacted or poorly 
drained if it is not properly managed. 

Soil temperatures under an organic 
mulch can be several degrees lower 
than bare soil, which can delay the 
development of crops. 

















MAKING A NO-DIG BED 
4 bed system which Includes permanent 
paths is essential if digging is to be 
=)minated from gardening tasks. Planning 
‘he area so that all parts of the bed can be 
reached from the paths means that you can 
grow your crops closer together (you do not 
eed to leave extra space for access) and 
: will be able to harvest more from a 
naller area. 
Mark out the beds on the ground or build 
yole raised beds with wooden sides. 
Anernatively, those wishing to make a more 
ermanent edge could consider a low brick 
By raising the bed it is possible to 
reate a deep bed of good-quality soil that 
warm up more quickly than the 
rounding soil. A raised bed also means 
; do not have to bend down so far to 
wry out routine tasks and the method is 
r-made for disabled gardeners. Raised 
edaing is also useful for attaching 
porting hoops, crop covers and 
hes. Edges such as these are also ideal 


for providing barriers for pests. Devices 
such as water traps or copper paper are 
easily attached to them to prevent slugs 
and snails from entering the bed. 

Beds should be no more than 1.2m (4ft) 
wide and paths at least 30cm (12in) wide 
with every other path double this width to 
allow for easy wheelbarrow access. 
Individual beds should be no longer than 
3.5m (12ft) otherwise you will waste a lot 
of time walking around them. The beds 
can be of any design, from a simple 
series of parallel rectangles to a more 
complex design of interlocking shapes. 
Whatever design you choose, try to follow 
the same recommended bed and path 
widths, remembering that narrow angles 
and very small beds are more difficult to 
construct and use space less efficiently. 


Right: Green manures are usually dug into 
the soil, but they can still be used in a no-dig 
system. The manure can be cut down and 
left as a mulch. 


PLANTING POTATOES IN A NO-DIG BED 





1 Place a thick layer of well-rotted manure 
» garden compost on the bed to be 
planted. This should be quite deep — at least 
'5-20cm (6-8in) - as it will quickly 
Secompose during the growing season. 
Early planting is possible by manuring in 
wnter and covering with plastic sheeting to 
warm the soil. The potatoes are planted 
Srectly into this and may be more closely 
spaced than those planted in soil, perhaps 
2s close as 30cm (12in) apart. 


2 Apply a generous mulch of straw once the 
bed is planted to give cover to the tubers 
and to suppress weed growth on the 
manure or compost. Spread a second layer 
of composted organic material over the 
straw. Add another layer of straw and 
composted material. Water the bed well. 
Once the potato plants begin to emerge, 
more straw can be laid down on to the bed, 
as the material put down earlier in the 
season will begin to compost down. 
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3 As the potato stems grow, mulch heavily 
in order to ensure that no light reaches the 
developing tubers. The potato crop will 
mature at the same rate as potatoes grown 
in ordinary soil. The no-dig system is 
possibly the best method for heavy clay 
soils that are prone to waterlogging. 
Potatoes grown in this way are also easy 
to harvest as there is no digging and 

the potatoes are cleaner once they are 
ready for harvesting. 
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SOIL CONDITIONERS 


There is quite a range of conditioners available to the organic gardener 
for improving the soil. Some are free (if you do not count the time taken in 


working and carting them), others are relatively cheap, while those bought 


by the bag can be quite expensive. The best option for the organic 
gardener begins with using the materials that are closest to hand. 
Smaller gardens or those that are newly established may require soil 
conditioners to be brought in. This section looks at some of the options. 


FARMYARD MANURE 

This is usually freely available, although 
these days it comes increasingly from 
stables rather than farms. It contains a 
small amount of nutrients although it 
usually makes the soil more acidic as it 
decomposes and should always be well 
rotted before use. It can also contain lots 
of weed seeds, which often come from the 
bedding used for the animals. Occasionally 
there can be problems if the straw used 
has been sprayed with pesticides, so 
always be sure of your source. Farmyard 
manure is usually cheap or occasionally 
free for the taking, 


BURYING GREEN WASTE 

lf you have space, you can simply open a 
trench in the soil and bury your green waste 
20-30cm (8-12in) deep under the soil. It will 
take perhaps two to three months during 
the warm season to break down. Avoid 
planting crops In the soil above until the 
material has decomposed properly, 








LEAF MOULD 

Many gardeners believe leaf mould to be 
the finest addition to any soil. The product 
itself forms naturally under the closed 
canopy of forest trees. It is, as the name 
suggests, the rotted product of fallen 
leaves, It is not particularly rich in nutrients 
but it has an extremely good ability to 
condition a soil and encourages natural 
nutrient cycles in your soil. It is usually made 
by the gardeners that wish to use it and is 
rarely sold on. Anyone who has a ready 
supply of leaves will find this an easy 
material to make, 

Start by gathering up leaves in the 
autumn and stack in a chicken-wire cage to 
prevent them being blown back over the 
garden. Do not add any greens or other 
materials to the pile. The heap will rot down 
slowly and be ready for use in one to two 
years. It can be sited in a dark corner where 
nothing else will grow, but you must ensure 
that you keep the pile moist all year round. 
The wire cage can be removed after two 
months or so and used again the following 


Left: Animal manures can provide both 
nutrients and valuable organic matter when 
added to your garden soil. 





Above: A well-conditioned soil will pay 
dividends in terms of enhanced plant 
growth and development. 


Left: Spent 
mushroom 
compost is an ideal 
material for 
improving the 
structure of many 
types of soil. 


autumn. Alternatively, two permanent pits, 
sited side by side, can be filled (or emptied) 
in alternate years. Smaller quantities of 
leaves can be pushed into black plastic 
sacks with the top closed and with holes 
pierced by a garden fork around the sides 
and bottom of the bag to allow some airflow. 


SPENT MUSHROOM COMPOST 
This is one of the few types of organic 
matter to have a slightly alkaline effect on 
the soil, It is a uniform and friable mixture of 
stable organic materials that is a waste 
product of the mushroom-growing industry. 
It Is usually quite inexpensive. The 
composting and growing processes that 
produce this material bind nutrients to the 
organic matter, resulting in a substance that 
holds on to nutrients more readily than fresh 
or non-composted organic wastes. In 
addition, the compost has good moisture- 
holding abilities, 

Spent mushroom compost is slightly 
alkaline with a pH ranging from 7-8 but 
generally around 7.3. There are few weed 
seeds, insects or pathogens because the 
compost is pasteurized before it is removed 
from the mushroom house. The addition of 
spent compost to garden soil can result ina 


anagement 


BUILDING A LEAF MOULD PIT 


1 Drive in four 1.5m (5ft) posts to form the 2 Attach chicken wire — a 1m (3ft) wide roll is 3 Once the wire has been securely stapled 
four corners of a square on the ground. The needed for this — to the stakes using “U”- to the posts all the way around, cut it 
posts should be spaced about 1m (3ft) apart shaped fencing staples, hammered in firmly. with wire cutters, folding the sharp ends 

d there should be just over 1m left above Pull the wire tight across the length of the under the attached mesh so that they 


arid 


ground once the posts are driven in. roll before attaching it to the next post. cannot cut you. 


4 Place fallen leaves into the “pit” until it is 5 After a year or two, the leaf mould is ready 6 It is a good idea to build two or more pits 
‘ull Firm the leaves lightly in layers as you and should be applied to the soil in late and rotate their use as a single pit will not 
90. so that the pit is completely packed with winter or early spring in order to gain the be emptied in time to receive the new lot of 
eaves but still contains a little air. most benefit. leaves in the following autumn. 
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higher pH, increased nutrient-holding 
capacity and better soil structure. The main 
disadvantage occurs when the compost is 
first mixed with soil, as bacteria convert the 
proteins in the compost to ammonia, which 
can be toxic to young plants, Always ensure 
the source of your compost is an organic 
mushroom grower where possible. 


Above: Brandling or tiger worms readily 
reduce vegetable matter into a useful 
compost material within a wormery. 





VEGETABLE INDUSTRIAL WASTE 
Some by-products of the food industry, 
such as spent hop waste and cocoa shells, 
can be beneficial as soil conditioners in the 
organic garden. They are useful in terms of 
their ability to improve soil structure. 
However, their smell, which may be 
described as rancid ale or beer with hops, 


A WORMERY 


Worms are an effective way to break 
down kitchen waste such as vegetable 
scraps, They will eventually eat their 


Decomposing 
waste 

(strong manure, 
leaf mould, 
shredded 
newspaper, old 
garden compost) 


Planks of wood 
to separate 
compost from 
gravel 








Drainage holes 








Left: Beans and other leguminous plants 
are an important part of a successful 
organic vegetable garden, “fixing” their own 
nitrogen and so helping to raise levels of 
soil fertility. 


or sickly cocoa, is often enough to put 
people off. They are sometimes marketed 
commercially although they may be 
available as a local by-product of industry. 
Whatever product you use, it should be well 
rotted before it is used as a soil conditioner. 


WORM COMPOST 

Worms can be used to compost your 
kitchen waste both indoors and outdoors, 
although both methods have their 
limitations and advantages. 

The materials that are being composted 
are consumed by the worms and then 
excreted as worm casts, This process 
binds the nutrients consumed into a form 
that can be used by plants and reduces the 
volume of the original materials. These 
worm casts are covered with slow- 
dissolving, semi-permeable mucus that 
acts as a time-release mechanism for the 
nutritional content of the worm casts and 
also gives the finished compost good 
water-retentive qualities, 





bedding as well as the kitchen waste. The 
resulting worm casts are a nutrient-rich 
soil conditioner. 


Damp 
newspaper 


New kitchen 
waste 


20cm (8in) 
bedding 
material 


15cm (6in) 
gravel 




















“Vorm colonies can be built in a similar 
9 acold pile compost heap, with 
tenals added as they become available. 
=scessive heat and frequent pile turning are 
needed. Too much heat will actually kill 
® worms. Alternatively, a purpose-built 
smery can be used. Both methods 
re materials to be placed in a shaded, 
and moist location. The worm colony 
not become heated by the microbial 
that takes place in normal 
osting. If the colony does get hot, 
vy cause the loss of the worms if they 
t have cooler areas to which they 
escape. 
ran indoor worm colony, the wormery 
ealed, ventilated box with a close-fitting 
filled with bedding materials (usually 
mp shredded newspaper or similar) and 
worms are added, Vegetable waste 
the kitchen is placed on top or a few 
es under the bedding where the 
s can find and devour it. Eventually, 
worms eat their bedding as well as the 
etable scraps, The finished worm 
‘ngs can be removed and used. New 
ng and kitchen scraps are then placed 


Above: Place a thick layer —- about 8-10cm 
4-5in) — of well-rotted organic matter 

nto the base of a trench dug to a spit’s 
depth (the depth of a spade blade). Use a 
fork to break up the material and to ensure 
that there is plenty of air space in the soil to 
aid the breakdown of the material and help 
soi! organisms to cycle the nutrients. 








in the container and the worms returned to 
make a new batch of compost. Many 
purchased wormeries have the facility to 
collect the liquid by-product of the worms’ 
activities, which makes an excellent liquid 
plant food, 

It is advisable to check the pH level of 
the wormery every now and then. Thin, 
white, thread-like cotton worms are usually 


THE BENEFITS OF ADDING ORGANIC MATTER 
Using organic matter as a mulch or soil conditioner will help to warm up the soil earlier 
in the spring. This in turn will allow for the earlier planting of some types of plant. 


© Organic matter inoculates the soil 
with vast numbers of beneficial 
microbes and provides the food 
source that soil-dwelling microbes 
need to live. These microbes are able 
to extract nutrients from the mineral 
part of the soil and eventually pass 
the nutrients on to plants. 

¢ Adding organic matter to your soil 
improves the way in which water 
interacts with the soil and improves 
the overall soil structure. All soils can 
benefit from the regular addition of 
organic matter. 
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Above: Leafy crops benefit from the 
addition of organic matter because it 
encourages nitrogen-fixing bacteria to do 
their all-important work in the soil. 


an indication that the pH is too low, Adding 
some calcified seaweed can help to 
counter this acidity, as can a regular 
addition of eggshells. 


To sandy soils 

¢ Organic matter acts as a sponge to 
help retain water that would otherwise 
drain down below the reach of plant 
roots. This has the benefit of 
protecting plants against drought. 


To clay soils 

* Organic matter helps to increase the 
air space within the soil, making it 
drain more quickly. This ensures 
that the soil does not become 
waterlogged or dry out into a brick- 
like substance. 
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MAKING GARDEN 


COMPOST 


Every organic garden should have at least one compost heap, where 
garden and kitchen waste can be broken down by microbes and other 
soil-dwelling creatures to produce a good medium-fertility soil improver. 
Making compost is not difficult and is an excellent way to recycle waste. 
Many gardeners take great pride in their home-produced compost and all 
gardens can benefit from this sustainable approach to soil improvement. 


THE SITE 

A position in full sun will give the compost 
heap additional heat, allowing the contents 
to decompose more rapidly. If time is not a 
key factor, partial shade or even full shade 
will do. Compost is easily made in a 
freestanding pile in a sunny or partially 





shaded area in the garden. Alternatively, a 
simple structure can be used to contain the 
pile. A variety of materials can be used to 
make these structures, including wood, 
bricks, pallets, a wire cage or even a stack 
of used tyres, Whichever method you use, 
you must provide good drainage. An 
average heap should be around a cubic 
metre (10 cu, ft), It can be much larger, but 
any smaller and it will not be as effective. 
When adding waste materials to the 
heap, the items should be as small as you 
can make them. The more surface area that 
iS exposed, the quicker it will decompose. 
A chipper or shredder is a big help. Many 
gardeners are keen advocates of adding a 
small amount of good topsoil in order to 
introduce microorganisms that will kick- 
start the process of decomposition. 
Compost heaps in containers can be built 


Left: Composting your garden and kitchen 
waste ensures that you return essential 
nutrients to the soil. 


MAKING A HOT PILE COMPOST HEAP 





1 Starting with an empty compost bin, place 
a layer of “browns” — straw, old leaves and 
chipped wood are ideal — in the base of the 
bin. If the bin is positioned over bare soil, 
include some fine twiggy material to help to 
circulate air to the base of the pile. 





2 Add a layer of brown compost materials, 
such as autumn leaves, plant stems and 
wood chips, which should be approximately 
15cm (6in) deep, and ensure that it is of an 
even thickness. The material should be 
lightly firmed in. 





Above: Even a stack of old tyres can be 
recycled and used to make an effective 
compost heap. 


up with successive layers of “green” and 
“brown” materials, separating these with 
thin layers of topsoil. 

Sifting the pile is the final stage of the 
process, with any large pieces of residue 
being returned back to the new heap. 


COMPOST INGREDIENTS 
The potential ingredients for your compost 
heap will be either “brown” or “green”, 
Browns are dry and dead plant materials, 
such as straw, hay, dry brown weeds, 
autumn leaves, nutshells, shredded paper, 
pine needles, tough plant stems and wood 
chips or sawdust. Because they tend to be 
dry, browns often need to be moistened 
before they are put into a compost system. 
Greens are fresh (and often green) plant 
materials, such as green weeds from the 
garden, fruit and vegetable scraps, green 
leaves, grass clippings, tea bags, coffee 
grounds, seaweed, eggshells, fish scraps, 
green manures and fresh horse manure. 
Compared with browns, greens contain 





3 Add a new layer of “greens” to the 
compost bin. Most plant material can be 
used for this, although you should avoid 
too much fibrous or woody material 
such as plant stems. Never include weed 
seeds if possible. 





“ove: /t is often advisable to have two or 
"ore compost heaps at any one time in 
w@er fo ensure a steady supply. 


trogen. Nitrogen |s a critical element 
acids and proteins, and can be 
>f as a protein source for the 
f multiplying microbes. 
od mix of browns and greens is the 
ritional balance for microbes. This mix 
noroves the aeration and level of water 


THE “COLD PILE” METHOD 
® a pile of "browns", such as autumn 
moisten them well and then slowly 
rate “greens” such as kitchen waste 
- clippings over the next year (this 
20 can take a full year to finish the 
St). If it gets very cold in winter, cover 





# Continue adding greens until you have a 
ever about 15cm (6in) thick, the same depth 
=s the browns below. Lawn clippings should 
be placed in layers of about 10cm (4in) or 

™ xed with other green waste to avoid the 
ayer becoming slimy and airless. 


the heap with cardboard or old carpet and 
peel this back to stir in any greens. In this 
type of composting, there are never enough 
high-nitrogen greens to get the pile really 
hot. Turn the pile a minimum of once a 
month if you have not recently added any 
greens, thereby breaking up the decaying 
mass and making it friable. If you do use 
this method, be sure you always have at 
least as much browns as added greens, 

as too many greens will just create a slimy, 
smelly mess. Some compost heaps (those 
with lots of greens added) may reach very 
high temperatures, some even reaching 
70°C (158°F), thereby killing weed seeds. 
Cold piles, on the other hand, do not and it 
is best not to add any weed wastes that will 
contain seeds. If you do, you could risk 
spreading weed seeds across your garden 
in their own growing mix when you come to 
use the compost. 


THE “HOT PILE” METHOD 

Wet the ground under the pile and add 
twigs or other un-shredded browns to 
provide some aeration at the base. Layer 
the rest of your materials, alternating green 
and brown layers of about 15cm (6in) 
thickness, and add water as you go. Topsoil 
can also be added as a 2cem (“in) layer 
between each cycle of green and brown 
materials. Finish the pile with a layer of 
browns. Cover the pile with a lid or piece 
of carpet to keep out rain and conserve 
heat. Check to see that your pile becomes 
hot within a few days. Turn the pile to 
decrease composting time. This action 
allows all the material to be exposed to the 


5 Kitchen refuse, such as vegetable waste, 
can also be added and is usually classed as 
a “green”. You can include a thin layer of soil 
to add microorganisms before the next layer 
of “browns”. Continue layering until the bin 
is full, then water and cover. 
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COMPOSTING MATERIALS 
Many items can be composted into 
valuable soil conditioners. Whether 
because of toxins, plant or human 
diseases or weed problems, some 
things should never be used. 


Good compost materials 
Animal manure 

Fallen leaves 

Grass/lawn clippings 

Hay and straw from organic farms 
Kitchen waste 

Prunings from the garden 
Sawdust 

Shredded browns 

Soot and charcoal 

Spent hops or cocoa shells 
Spent mushroom compost 
Weeds and other garden wastes 





What not to compost 

Chemically treated wood products 
Diseased plants 

Human and pet waste 

Meat, bones and fatty food wastes 
Pernicious weeds 








hot centre, thereby increasing aeration, 

Do this once a week in the warmer season, 
and once a month in cooler periods. The 
pile's heat should peak every time you 

turn it, although the peak temperature will 
be lower with each turn, Always make 

sure that the pile remains moist, but avoid 
over-wetting. 





6 After two to three months, you should 
have well-rotted garden compost, which, 
due to the heat of the pile, will be largely 
free from weed seeds, pests and diseases. 
Once the bin has been emptied, it can be 
refilled in the same way. 





34 Soil and Soil Management 


GREEN MANURES 


Sometimes referred to as “cover crops”, green manures are plants that 
are grown to benefit the soil rather than for consumption or display. 
Green manures replace and hold nutrients, improve the structure of the 
soil and increase its organic material content. They also smother the soil 
and so prevent weed growth. Green manures also “fix” atmospheric 
nitrogen. They are easy to grow and can be used to improve the soil 
when manures are not readily available. 


BENEFITS OF GREEN MANURES 
At any time of year, but especially in winter, 
the soil loses nutrients if it is bare for six 
weeks or more, Green manures help to 
counteract this and maintain a more even 
soil temperature and moisture content. 
Many green manures grow deep roots to 
tap resources unavailable to some crops. 
Others produce a fibrous root system to 
help build structure in the soil, while many 
have flowers that attract pollinating insects. 


TYPES OF GREEN MANURE 

Some green manures are nitrogen-fixers, 
using bacteria that colonize the nodules on 
their roots. These microbes take nitrogen 
out of the air and convert it into a form that 
plants can use. Green manures are usually 
divided into two groups: legumes and non- 
legumes. Leguminous manures include 
clover, peas, fava beans and alfalfa. Despite 
their nitrogen-fixing abilities, legumes have 
slow autumn growth and add less organic 
content. They can also be less winter hardy. 


Winter rye is the most commonly grown 
non-leguminous cover crop, but oats, 
wheat, oilseed rape and buckwheat are also 
used. Although they do not add nitrogen 
to the soil, they help maintain levels and 
have the additional advantage over legumes 
of growing faster through the autumn, 
thereby giving better weed suppression. 
They also tend to break down more slowly 
than legumes and add more organic matter 
to the soil. You may wish to use a 
combination of green manures in order to 
balance the benefits of the different types. 


DEEP-ROOTED GREEN MANURES 
The roots of certain green manure “crops” 
work through the soil, holding it together as 
they grow. Once dug in, however, they help 
to make it crumbly and friable as they rot. 
Some green manures have very deep roots 
that reach down into the subsoil and can 
harvest nutrients that are unavailable to 
other garden plants. In this respect they are 
a form of biological double digging. 





Above: Growing a green manure is an easy 
and effective way in which to add some 
organic matter to the soil. 


PLANTING GREEN MANURES 
Winter green manures should be planted 
early enough to give about four weeks 
of growth before cold weather stops their 
growth. Spring or summer crops must be 
given sufficient time to develop before they 
are dug in. After preparing the soil, plant 
large-seeded cover crops in shallow, closely 
spaced furrows. Smaller seeds can be 
broadcast over the surface and covered 
with a light raking, watering if needed until 
they germinate. Dig the crop in once it is 
ready, allowing at least three weeks before 
you intend to plant to give time for the 
material to rot down. It is best not to allow 
green manures to go to seed as they all 
have the potential to become weeds, 
Gardens are traditionally dug over and 
manured in autumn, then left bare over 
winter. Many nutrients can be lost during 
this time due to the leaching action of rain, 
A hardy green manure sown in the autumn 
can be dug in the following spring, yielding 
nutrients to a newly sown or planted crop, 








USING GREEN MANURES 





1 Sow the seed evenly across the area 
where you plan to grow the green manure. 
Either broadcast the seed or sow larger 
seed thinly in shallow drills and close rows. 





2 Lightly rake in the seed so that it is 
covered and will germinate quickly. Water 
the area thoroughly if there is no rain due or 
if it does not rain for the following 48 hours. 





3 Once the seed germinates, allow it to grow 
alittle before digging it into the soil. Never let 
green manure crops set seed or they will 
become a weed in later crops on the site. 


TYPES OF GREEN MANURE 
Green manure for growing over winter 


These species can withstand moderate to hard frost for a long period 
ac can be cut down in the spring, prior to cultivation. The shorter 
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types can also be used as catch (cover) crops around winter vegetables 


or biennial crops for harvest in the early spring. This protects bare soil, 


prevents nutrient leaching and creates a more stable soil environment. 





GREEN SOWING TIME HEIGHT WINTER NITROGEN- TERMS OF DIGGING IN OTHER 
MANURE AND METHOD HARDY? FIXING ABILITY GROWTH NOTES 
Ataita Early spring to mid- 100- Yes Yes but poor Perennial. Grow Any time. Very deep rooting. 
Medicago summer; broadcast at 150cm for several Medium effort if Will grow on most soils. 
satwa 8g (‘s00z) persquare = (3-5ft) months or more young. Hard if Dislikes acid or 
metre (yard). than one season. left for more than waterlogged soils, but 
one season. drought resistant. 
Aste clover Mid-spring to late 30cm Yes Yes Several months Any time. Will withstand wetter 
Mfolum summer; broadcast at (12in) Medium effort. soils than other clovers 
Sybadum 3g (',002) per square but more prone to 
metre (yard). drought. Shallow rooted. 
Essex or red Mid-spring to late 40cm Yes Yes Several months Any time. Prefers good loamy soil. 
merviotclover summer; broadcast at (16in) Easy, little effort. Can be mown or cut 
toium 3g (‘n002) per Square several times per season 
oratense metre (yard). and used for compost. 
Grazing rye Late summer to late 30-60em Yes No Autumn to spring Before flowering. | Grows in most soils. 
Secale cereale autumn; broadcast at (12-24in) Hard work, Keep watered during 
30g (102) per square germination, else yield is 
metre (yard) or thinly in poor. Sow thickly to 
rows 20cm (8in) apart. smother weeds, 
Phacelia Early spring to early 60-90cm Yes No 2 months in Before flowering. | Grows in most soils. 
Phacelia autumn; broadcast at (12-36in) summer; 5-6 Easy, little effort. Quick to grow in 
tenecetifolium 3g ('1002) per square months over summer. If left, will 
metre (yard) or thinly in winter produce mauve flowers. 
rows 20cm (8in) apart. that bees love, 
Trefoil Early spring to late 30-60cm Yes Yes Several months Any time. Will grow in most soils 
Lheccago summer; broadcast at (12-24in) to a year Medium effort. but dislikes acid. Can be 
Lg@uiina 8g (no0z) per square used for undersowing. 


metre (yard). 


Green manure for warm-season growing 


ants for use in the spring and summer have to be quick growing 
© order to cover the ground and yield benefit within a short period 


GREEN 
MANURE 


Setter lupin 
Lupinus 
engustifolius 


Buckwheat 
Fegopyrum 
esculentum 


Dense foliage. 


of time. They are generally slightly tender, although lower-growing 


species can actually be used as a catch crop around other 
seasonal crops. 





SOWING TIME HEIGHT WINTER NITROGEN- TERMS OF DIGGING IN OTHER 

AND METHOD HARDY? FIXING ABILITY GROWTH NOTES 

Early spring to early 50cm Mild Yes 2-3 months Before flowering. Prefers light slightly 
summer 4cm (1'2in) (20in) winters Easy, little effort. acidic soil. Foliage not 
deep; 3cm (1'sin) apart; very dense, Deep rooted, 
in rows 15cm (6in) apart. 

Early spring to late 80cm No No 2-3 months Before or during Grows on poor soils, 
summer; broadcast at (32in) flowering. Easy, If allowed to flower, 

10g (‘s02z) per square no effort. attracts hoverflies to aid 
metre (yard) or thinly pollination of crops. 

in shallow rows 20cm 
(8in) apart. 

Early spring to late 30-60cm Mild Yes 2-3 months or Before flowering. Prefers sandy loam soil 
summer; broadcast at (12-24in) winters over winter Medium effort. but will tolerate heavy 
3g (‘n002z) per square only clay. Large red flowers 
metre (yard). attract bees. 

Early spring to late 30-60cm Mild No 2-3 months Any time before Prefers good drainage 
summer; broadcast at (12-24in) winters flowering. Easy, but will tolerate heavy or 


5g ('s0z) per square 
metre (yard) or thinly in 
15cm (6in) shallow rows. 


little effort. 


light soil. 


BASIC TECHNIQUES 


Miost gardening techniques, from weeding and feeding to pruning 
and propagation, are straightforward and and easy to achieve if you 
plan and organize the task in hand. The procedures described here 

will help you to master the basics of organic gardening. You may 
well develop your own methods in time, based upon the techniques 

shown here as well as those you that learn from other gardeners. 
Always make sure that you are clear what you want to do and 
always approach a task positively. Gardening should bring 
enjoyment as well as a sense of satisfaction that comes from 


creating a thriving organic paradise in your own backyard. 


Left: A flourishing garden plot is the end 
result of careful planning and preparation as 
well as regular maintenance. 





“ove: A well-prepared, weed-free plot is Above: Both weeds and crop residues can Above: Taller plants may need some form 
See starting point for successful plant be recycled in the organic garden by of support. In this case, willow branches 
(roe and development. composting and then returned to the soil. have been used to support Lysimachia. 
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WEEDING AND WEED 


CONTROL 


Many people are put off organic gardening because they do not like the 
idea of weeding. Not having the “quick fix” of weed-killing chemicals can 
make this task seem daunting. It is, however, worth considering that a 
well-maintained garden has less weeding to do than you might think. In 
adaition, it can be a relaxing, even therapeutic, task and there is very little 
that is more satisfying in the garden than a freshly weeded plot. 


WHAT PROBLEMS DO WEEDS 
PRESENT? 

Weeds compete with garden plants of all 
types for essential nutrients, light and water. 
Uncontrolled weed growth may kill plants 
that are less vigorous or seriously inhibit 
their development. Weeds also act as 
“host" plants for animal pests or diseases 
that may, in turn, affect the desired plants. 
Finally, weeds are controlled because they 
often look unsightly 


CAN WEEDS BE TOLERATED? 
There is no easy answer to this question. 

It depends upon what exactly you want out 
of your garden. Aesthetic considerations 
aside, most gardens can survive quite 
healthily with some weeds. The maiority 
only become a real nuisance when they 
start to take over or if they set seed. The 
simple rule is the fewer weeds in the garden 
the better. 





GOOD CULTIVATION 

The secret of organic weed control is good 
cultivation. This begins with thorough 
ground preparation to reduce the build-up 
of weeds and weed seeds before planting. 
Fallowing is commonly used to do this. After 
the ground has been prepared, it is left bare 
for a period of a few weeks to a few months. 
The weed seeds are allowed to germinate 
and are then removed as they appear. This 
method will never remove all the seeds 
because they can survive for several years 
ina dormant state. But the majority of them 
will have germinated and the task of weed 
control made easier for the future. 

Vigilance is important throughout the 
growing season, but never more so than in 
spring and early summer. Tackle weed 
seedlings as they appear. Some methods of 
control, such as hoeing, may damage 
garden plants, so use a hand fork for close 
work or in areas where hoeing is difficult. 

A hoe, for example, can sever the roots of 
surface-rooting shrubs such as 
rhododendrons. These weeding methods 
are relatively slow and labour-intensive. The 
trick Is to do it little and often. 

Flails, brush cutters, mowers, rollers, 
burning and other mechanical means are 
occasionally used. Although strimmers can 
be used in shrub borders, those that cut 
using nylon cords can damage woody stems, 


MINIMAL CULTIVATION 

Many weeds are plants of cultivation, thriving 
in disturbed ground. Minimal cultivation 
reduces disturbance and relies on creating a 
ground-covering layer of vegetation. The 
plants literally out-compete the weeds, 
which can be removed as they appear. 


Left: Weed-free plots can be attractive to 
crop pests. Here, plant collars have been 
used to prevent root flies attacking the crop. 





Above: Hoeing is an effective way of keeping 
a garden plot free of weeds. Pull a draw or 
swan-neck hoe towards you in a series of 
chopping movements. 





COMMON WEEDS 

Weeds can be divided into three 
groups. Annual weeds germinate, grow, 
flower and set seed in one growing 
season. Certain annuals, which are 
known as ephemerals, complete their 
lifecycle well within this period and can 
produce several successive 
generations within the space of one 
season. The third type of weeds are 
perennial species. Perennial weeds 
initially establish from seed, but tend to 
persist for several seasons, sometimes 
dying down during adverse seasons 
only to re-emerge as conditions 
improve. They are much more difficult 
to eradicate once established than 
annual weeds and many are a serious 
problem in gardens. 


Ephemeral and annual weeds 
*Annualmeadow  ° Bittercress 


grass © Chickweed 
Perennial weeds 
¢ Blackberry © Dock 

(in Australia) © Ground elder 
* Couch grass ¢ Groundsel 
* Creeping buttercup * Nettle 





Meadow grass Chickweed 





Creeping buttercup § Dandelion 
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DIFFERENT TYPES OF MULCH 


Wutehes provide a physical barrier to weed seeds that would 
©*eewise land on the soil surface. The materials that can be used 





‘ 


Bark chippings 





Sawdust 





Woven plastic 


for mulching are varied in their composition and the effects they 
have. They are generally classified into synthetic and natural types. 


Cocoa shells 








ayer of material that is laid over the 
fa soil or other growing medium. 
ten cited as a means of weed 
applying mulch has other functions 
beneficial to growth. Mulches help 
the plants’ roots warm in winter and 
immer, greatly assisting new 
» the spring. They also reduce 
ss from the soil in two main ways: by 
» the soil surface and by slowing 
:poration of water from the soil. 
eral, most mulches reduce the 
f weeds growing in a planted area. 
* by inhibiting the germinating weed 
3 from reaching the sunlight or by 
3 up" the weed so that it is spindly 
be easily removed or “pulled”. 
s should be laid on a bare surface, 
not inhibit established weeds, 
y vigorous perennial ones. 
mulch is laid to an even depth of 
Sem (2in), it will develop a dry dusty 
© that will deter the germination of 
©) seeds that land on it. This is only a 
y measure, but can help reduce 
) at the busiest times of the year. 


T)MING AND APPLICATION 
es should be laid on warm, moist soil. 
: em is the ideal time, but they can be 
n the spring after the soil has 


warmed up. Applied too thickly (over 
10cm/4in), they may affect water infiltration 
into the soil. Materials containing an 
excessive amount of fine humus or soil-like 
material (“fines”) may encourage weed 
seedlings to establish, In poor-draining soil, 
mulch may keep the soil waterlogged and 
this will be detrimental to plant growth. 
Synthetic materials, especially if they are 
impermeable such as black plastic, will 
inhibit oxygen and water infiltration into the 
soil. Some materials, such as grass 





MULCHING TO CONTROL WEEDS 





1 Grass clippings are a cheap, effective 
mulch. Apply them at a maximum depth of 
5cm (2in) or the heat they create as they 
decompose may harm the stems. Do not use 
mowings from grass that has gone to seed. 





clippings, can “pack down” on the surface 
and form a water-shedding layer. 

As mulches encourage surface-rooting, 
application must be continued once started, 
otherwise the plants will suffer later. Many 
ornamental plants, such as rhododendrons, 
are naturally very shallow-rooting and thus 
need the protection of mulch for good 
growth. They benefit from an organic mulch 
that conserves soil moisture. Some mulches, 
such as manure and compost, also aid plant 
development by supplying nutrients. 





2 Chipped bark should be composted or 
stored for several months to let it release 
any resin and start to decompose. Some 
gardeners worry that it introduces fungal 
diseases, but the spores are already in the air. 
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WATERING 


In order to cultivate a successful organic garden, it is crucial to recognize 
the water requirements of different plants. It is of vital importance that you 
know when and how to provide the right amount of water as well as how 
to avoid either drought or waterlogging. Conserving the water in the soil 
as well as storing and recycling this valuable commodity are of key 
importance in the organic garden, especially in areas where rainfall is 


seasonal and droughts are common. 


PRINCIPLES OF WATER 
MANAGEMENT 

After rainfall or irrigation, all the soil pore 
spaces are filled with water. The air is 
displaced and the soil saturated. If the rain 
or irrigation were to continue, then surface 
pooling or runoff would occur. The rate at 
which a soil can absorb water is influenced 
by its texture and structure. 

Water drains from the soil through the 
pore system and is replaced to some extent 
by air. After draining has removed the 
€xcess water, the remaining water may be 
lost either through evaporation or taken up 
by the plant and lost through its leaves. 

All sands and loamy sands tend to have 
a low available water capacity. Loams and 
Clay have a medium capacity while very fine 
sandy loam, silt loams, peats and any soil 
with a high water table have high available 
water capacity. Clay soils often have a large 
amount of water within them, but it is held 
so tightly that plants are not able to obtain it. 


WATER AND THE PLANT 

All plants are largely made of water and it is 
critical that water levels are maintained if the 
plant is to grow and develop. Soft fleshy 
subjects, such as many bedding plants and 
some vegetables, use large quantities of 
water, particularly during establishment. 
Plants with large leaves or with extensive 
branch systems, such as large trees, will 
remove gallons of water from the soil in the 
course of a hot sunny day. 


WATERWISE GARDENING 

Since water supplies are limited, we need to 
do all we can to conserve soil moisture. As 
the top layer of soil dries out, the dry soil 
acts as an insulation to further rapid 
moisture loss, Take advantage of this by 
avoiding over-cultivation, particularly during 
the summer, as this may bring moist soil to 
the surface to dry out. Always try to 
maintain a well-structured soil and avoid 
capping (a hard, partially compacted 









Above: Water that runs off the roof can be 
collected in a custom-made rainwater butt, 
and stored for later use. 


surface layer) as this can prevent the 
absorption of rainfall by the soil, leaving 
puddles that quickly evaporate, Mulches 
help to conserve moisture either by holding 
water or acting as insulation provided that 
they are deep enough. Keep the soil surface 
weed-free and provide shelter from drying 
winds. Maintain drainage, as poor drainage 
leads to limited root growth of the plant and 
poor soil structure. 


STORING AND RECYCLING WATER 
Water is a precious resource that is 
sometimes in short supply. Plants in open 
ground may acclimatize to the soil 
conditions, but those growing in pots are 
more susceptible to drought. Mains water 
can provide an answer but there is a cost 
involved and supplies can be restricted. 
Saving water from rainfall or recycling waste 
water (which is sometimes called “grey 
water”) can overcome the worst ravages of 
summer drought. 











METHODS OF WATERING 














1 When watering by hand, be 
patient and give the ground 
around the plant a good 
soaking. If in doubt, dig a small 
hole in the soil and check 

that the water has soaked 
through to the roots. 


2 Turning on a sprinkler allows 
you to leave it and get on with 
something else. Place a jar under 
the spray to gauge how much 
has fallen. There should be at 
least 2.5cm (1in) of water for the 
sprinkler to have done any good. 


3A spray attached to a garden 
hose delivers at a greater rate 
than a sprinkler but it must be 
held in place until the ground is 
soaked. It is easy to under-water 
using this method. Spray the 
leaves to wash away dirt or dust. 


4A seep hose with holes in it is 
snaked around plants that need 
to be watered and left in 
position. When connected, 

it provides a gradual but steady 
flow of water that penetrates 
deeply into the soil. 


AUTOMATIC WATERING SYSTEMS 





1 You can bury a pipeline beneath 
™e surface and plug in various 
wetering devices. A sprinkler 
san be pushed on to this fitting, 


wet lies flush with the turf. a filter. 


2 Control systems can be fitted 
to the hose system so that you 
can alter the pressure of the 
water. These can also act as 


individual drip heads. 


3 Drip-feed systems can be 
used for beds, borders and 
containers. “T’-joints allow 
tubes to be attached for 


4 The delivery tube of he 
garden hose can be hed fen 
in position with 2 pipe pep Pat 
is inserted into the ground # 
this is necessary 





Storing and recycling household water is 
) atively complicated undertaking that 
* “Sually best left to specialist contractors. 
~%e potential health risks mean that it is not 
sva!y wise to store this type of water for 
amy ‘ength of time, but it can be used fresh 
water non-food plants. Try keeping your 
Se water and using it to water ornamental 
Sen's. |t can be used to fill watering cans 
0 s ideal for watering outdoor pot 
meomens or plants in open ground. 
Sainwater may be a viable alternative 
™2 some contractors will be able to install 
@o8 underground tanks to contain 
seasonal rainfall. The quicker and easier 
semative is to install water butts to collect 
*@er from downspouts from roof drains, 
“ys method will rarely provide enough 
seer for your whole garden, but is often 
Senty to water (or supplement the watering 
* pants in containers, particularly edible 
nts such as herbs. Rainwater is naturally 
*> oc and is, therefore, not likely to contain 
any harmful bacteria. Its acidity also 
"axes it the ideal choice for misting plants 
Ser glass on hot days (as it will not mark 
™e eaves with lime) and suits many species 
sensitive to domestic water additives. 
== water is also a must for people wishing 
© grow “acid-loving” specimens in pots. 


WATERING PLANTS 
© @reas where seasonal water shortage is a 
"=Quar problem, choose drought-tolerant 
eces where possible, Seasonal crops 
such as vegetables) and displays (summer 
® Spring bedding) tend to suffer the most 
om drought due to the limited time that 
ey Nave to develop extensive root systems. 
* you wish to grow these seasonal plants in 
‘er areas, they will need to be watered 


regularly to survive prolonged dry periods. 
Perennials, on the other hand, may actually 
become more drought-tolerant if they are 
watered less. This is because they will have 
to root deeper to find water. Perennials will 
need to be watered in their first season 
following planting to ensure their long-term 
survival. Remember that applying a good 
drench on a more occasional basis allows 
the water to penetrate more deeply and 
have a better long-term effect because it 
encourages deeper rooting. Watering little 
and often can prove detrimental in drier 
climates by encouraging surface roots that 
may become very drought-prone. After the 
first growing season following planting, they 
are better able to cope if not watered at all. 


WATERING METHODS 

Plants can be watered in many ways, but all 
generally fall into two categories: hand 
watering or automatic systems. 

Hand watering The commonest “tool” here 
is the watering can. Numerous designs 
exist but they all rely upon a gradual delivery 
through a spout. A rose ensures that a fine 
spray Is delivered that will not wash away 
soil or damage plants. Hoses can also be 
used for hand-watering and many nozzles 
have been designed to deliver a shower of 
water rather than a jet. 

Automated systems There is an array of 
devices to choose from, some of which 

can deliver doses of water at set times of 
the day or week. Even the most complex of 
these use relatively simple water-delivery 
methods such as seep or drip hoses and 
sprinklers. Seep and drip hoses are 
essentially “leaky pipes” that gradually 
release water into the soil. Sprinklers 
shower an area of garden repeatedly until 


the ground is well soaked. There ane oan 
designs for both and the amount of Ses 
they need to be left on depends upon i. 
manufacturer's recommendations auc 
available water pressure. Both hoses ana 
sprinklers offer the benefit of grace! 
delivery over a large area and both can be 
operated manually from 2 mains weter 
supply. A good watering every few Gays 
can be extremely beneficial to most plants 
especially if recently planted 


WATERING PROBLEMS 

These are usually the result of either toe 
much or too little water being applied to ". 
plant. Both over- and under-watering "eve 
similar symptoms because both are reiete 
to root death, An over-watered plant's act 
system begins to die off due to 4 tack of 
oxygen. The plant becomes short of water 
and wilts. Other problems can result Sore 
the wetting of foliage and flowers Waterers 
in full sunlight can give plants 2 scorees 
appearance, so it is best not to water © Ser 
sunny conditions. 


RECYCLING WATER 

The suitability of the water left over Sore 
washing, bathing and other housemate 
activities depends on how much wast. 
matter it contains. Ordinary bath wetter 
for instance, is useful for watering a 
variety of plants, but the main protien 
lies in its storage. Waste water always 
carries the risk of bacterial infestator. 
Specialist storage methods and *frater 
can be used, but it is easier to use & 
immediately (once cooled), and to aver! 
using it on houseplants or edible crops. 
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FEEDING 


In order for plants to grow and sustain their life processes, they require 
water and air as well as a range of naturally occurring elements. 

At least sixteen different elements are needed by all plants for successful 
growth and development. Three of these elements — carbon, hydrogen 
and oxygen — are obtained from the carbon dioxide in the air and from the 
water and oxygen in the soil. In addition to these, plants also need a 
selection of other important nutrients, which are described here. 





Above: Top-dressing with organic matter 
provides the soil with nutrients and 
encourages nutrient cycles. 


IMPORTANT PLANT NUTRIENTS 

In addition to carbon, hydrogen and 
oxygen, plants need other important 
nutrients, which they obtain directly from 
the soil or compost. These nutrients are 
commonly divided into two groups, 
depending upon whether they are found In 
plants in high or low concentrations. When 


they are found in high concentrations and 
are needed in large amounts, they are 
known as macro or major nutrients. There 
are three of these: nitrogen (N), phosphorus 
(P) and potassium (K). Every organic 
gardener must be fully aware of the functions 
of the “essential three”. Nitrogen is 
essentially the shoot and leaf maker and 


ORGANIC FERTILIZERS 
A wide variety of organic substances can boost nutrient levels. 
They should be used in addition to composts and manures. 


Animal manure Bird manure is a good source of nitrogen. Use in 
pellet form, as the fresh substance will burn plant roots. 





Bonemeal Promotes strong root growth due to its high phosphate 
content. Use it as a base dressing prior to planting perennials. 


| Calcified seaweed This raises the pH of the soil and adds 
calcium, like limestone, but also contains magnesium. 


Fish, blood and bone A general fertilizer that is normally applied 
in the spring to promote root and shoot growth. 


Fish, blood and bone 


Ground limestone This raises the pH and supplies calcium where 
there is a deficiency. It is applied as a powder when it is needed. 


Gypsum This supplies calcium to soils where there is a deficiency, but 
does not alter the pH. It is added in a 4:1 ratio to “lighten” clay soils. 


Hoof and horn This material gives a slow release of nitrogen where 
| strong growth is needed and is applied in the spring or early summer. 





Hoof and horn 


Rock phosphate Used mostly to counter phosphate deficiency 
and as an alternative to bonemeal., 


Seaweed meal Helps to build up humus levels in the soil and is eas ae oe, . 
used on a wide range of plants. a mak "a - 
ts! . 
Sane ane 


Wood ash An excellent source of potassium that can be added 


directly to the soil or to a compost heap. Calcified seaweed 








is especially important early in the growing 
season; phosphorus Is important in the 
formation of roots; and potassium plays a 
vital role in flower and fruit formation and is 
also important in promoting hardiness in 
overwintering plants. Elements that are 
needed in relatively small amounts are the 
micro or trace elements, of which there 
are ten. Among the most important of 
these are calcium, magnesium and sulphur, 
although all play a vital role in the growth 
and development of the plant. 


SYMPTOMS OF DEFICIENCY 

Plants exhibit varying symptoms to a 
nutrient deficiency. General ones are 
stunted growth, discoloured leaves, 
including mottling and inter-veinal coloration, 
and the premature death of leaves or other 
parts of the plant. Plants may also display 
twisted or distorted growth as well as poor 
root growth and development. In many 
cases, the symptoms are often seen first in 
the plant's extremities, such as the tips 

of the shoots, as these are furthest away 
from the nutrient source. If a plant cannot 
obtain enough of any nutrient from a soil it 
will be because there is either little or no 
nutrient present in the soil, or the nutrient is 
not “available” to the plant. 

Any element can also be toxic to the 
plant if it is present in sufficiently high 
amounts or out of balance with other 
elements in the growing medium. 


FEEDING PLANTS ORGANICALLY 
Numerous organic nutrient supplements are 
available. All have their relative advantages, 
but they should be used only as part of a 
combined strategy that aims to harness 
natural nutrient cycles. This usually involves 
top-dressing the soil with well-rotted 
organic matter. This is the catalyst to 
nutrient cycling in the soil as it feeds the 


MAKING COMFREY TEA 


Vase ms {eee 





* Out a large bundle of comfrey 
eves from the patch in 
» garden. Choose good, 
ween, leafy growth. Remove 
®e leaf and stem, but avoid 
sng the crown. 


rray of soil organisms that naturally 
ise of essential plant nutrients. The 
ty of garden composts do not contain 
ally large amounts of the major plant 
ents; it is their long-term ability to feed 
fe that makes them so valuable, 
espite the best intentions, plants can 
me short of a certain type of nutrient. 
5 usually avoided by giving the plant a 
olement of a “plant food” that is rich in 
* particular nutrient. This can be applied 
*>e soil as a top-dressing, lightly worked 
na fork, or applied as a foliar feed. 
» feeding involves spraying a fine mist 
w-strength solution of the feed, The 
oncentrations vary according to the 


OTHER FEEDING METHODS 





1 An alternative method of feeding is to use 
= ‘quid feed. This is most useful for plants 
tat are growing in containers. Add the 
organic fertilizer of your choice to one of 
the waterings, according to the 
manufacturer's instructions. 


2 Place in a plastic container 
with holes in the base. Weigh 
down the leaves. Line a second 
larger container with a plastic 
bag and place the first container 
inside. Tie the bag at the top. 


process is complete. 


feed being used, but a rough guide would 
be to use a quarter strength of that which 
you would apply as a liquid feed to the soil. 
The nutrient will be taken up quickly and the 
residue is best washed off after a couple of 
days because any soll-applied fertilizer will 
have been taken up by then. Applying a weak 
solution of Epsom salts as a foliar or liquid 
feed is an example of applying such a tonic. 


LIQUID FEEDS AND TEAS 

Compost tea is easy to make, Comfrey is 
ideal for this, but stinging nettles are also 
very good, You could also use sheep or 
goat manure, or finely sifted compost from 
the heap. Simply fill an old pillowcase or 





2 Organic granular fertilizer can be applied 
by hand, spreading it over the area 

covered by the roots below. Follow the 
manufacturer's instructions. You may wish to 
protect your hands when applying the 
fertilizer by wearing a pair of gloves. 


3 The thick dark liquid from the 
decomposing comfrey leaves 
collects in the bag below. The 
lower bucket allows this to drip 
down and stores it until the 


4 Decant the finished liquid into 
a jam jar for later use. The 
liquid feed must be diluted 
before it is applied to plants at a 
ratio of about 10 parts water to 
7 part concentrate. 


burlap bag with your chosen materia 
(comfrey, nettles, compost or manure) anc 
sink it Into a large bucket or barre! of water 
Cover the container and let it steep for a 
few days. Remember, the longer you 
steep, the stronger the tea will be. You ma 
use the final “brew” as a light liquid feed 
It can also be used as a foliar feeding 
medium, provided that it is well diluted. Use 
the residue in the bag as mulch. An 
alternative method is shown above 

Worm colonies in containers also produce 
a liquid feed that is a tonic for your plants 
It should be diluted to a ratio of about 1 
parts water to 1 part liquid feed, |t is generaly 
high in potassium and phosphorus 








3 Apply a layer of well-rotted organic 
material, such as farmyard manure or 
garden compost, to the surface of the sow 
around the plant. If the plant is not shalow- 
rooted, lightly fork the material into the top 
layer of the soil. 
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PLANT NUTRIENTS 


The following table highlights the characteristics of the soil 


nutrients. Symptoms of deficiency may be seen on different parts 
of the plant at different stages of growth, although it may not 


always be immediately obvious that a plant is suffering from a nutrient 
deficiency. Some of the more important symptoms that can be seen 
on plants are listed below. 








PLANT NATURAL PLANTS MOST SOILS MOST SIGNS OF HOW TO AVOID TOXICITY 
NUTRIENT ORGANIC SOURCE IN NEED IN NEED SHORTAGE SHORTAGE CAUSE 
Major plant nutrients 
Nitrogen (N) Bird manure, blood Grass, vegetables Sandy soils in Stunted growth; small Apply a base dressing Excessive use of 
The “leaf maker” and bone, grass grown for their rainy areas pale green leaves; before sowing or planting. _nitrogen-rich 
clippings leaves, and weak stems Top-dress in spring and fertilizer 
root-bound plants summer with organic matter. 
Phosphates Comfrey, seagrass, Young plants, Sandy soils Stunted roots and Apply a base dressing of Excessive use 
(P20s) horse manure, root vegetables, stems; small leaves bonemeal. Use fish, of fertilizer 
The “root maker” blood and bone and fruit and with a purplish tinge; blood and bone when 
seed crops low fruit yield top-dressing plants. 
Potash (K20) Comfrey, horse Fruit, flowers and Sandy soils Leaf edges turn yellow, Apply a compound Excessive use 
The “flower and manure, seagrass potatoes then brown; low fruit organic fertilizer or wood of fertilizer; lack of 
fruit maker” yield; fruit and flowers ash as a base dressing or magnesium 
poorly coloured top-dressing. 
Minor plant nutrients 
Boron (B) Beetroot leaves, Root vegetables, Sandy soils Brown heart (roots); Top-dress with compost Irrigation water 
horse manure, top fruit (apples, narrow leaves; corky or apply borax in severe 
compost, seagrass, pears etc.) patches on fruit cases, 
untreated sawdust 
Calcium (Ca) Dandelion, lucerne Fruit, flowers, Acid and Similar to nitrogen Apply lime or use gypsum High pH causes 
hay, comfrey, horse vegetables potash-rich shortage — stunted or calcified seaweed. toxicity for some 
manure, compost, soils growth and pale acid-loving plants 
blood and bone green leaves 
Copper (Cu) Nettles, yarrow, horse Fruit, vegetables Sandy soils Dieback; brown Top-dress with compost. Copper-based 
manure, dandelion, spots on leaves fungicides 
chickweed, compost, 
untreated sawdust 
Iron (Fe) Stinging nettle, Rhododendrons, Chalky soils Yellowing of Trouble can occur on Rare 
compost, azaleas, camellias younger leaves chalky, peaty, very light and 
dandelion, horse acid soils. Iron shortage in 
manure, spinach chalky soils is due to 
and seaweed lock-up by calcium and 
difficult to avoid, 
Magnesium Grass clippings, Roses, tomatoes Sandy, peaty Yellow or brown Apply amulch of compost None 
(Mg) seagrass and potash-rich —_ patches between or Epsom salts if 
soils veins of older leaves deficiency is severe, 
Manganese Chickweed, Rhododendrons, Chalky soils Yellowing between Shortage in chalky soils is None 
(Mn) compost, untreated azaleas, camellias the veins of older due to lock-up by calcium 
sawdust leaves (see iron). Acidification for 
some plants. 
Molybdenum Cornstalks, compost, Brassicas Acid soils Narrow leaves Apply lime and top-dress None 
(Mo) grass clippings with compost. 
Sodium (Na) Seaweed Root vegetables, Sandy soils Very rare except in Not usually warranted. Land reclaimed 
fruit a few seaside-loving from sea 
plants 
Sulphur (S) Cabbage leaves All plants Soils in rural Stunted growth and A light dusting of flowers Industrial sites and 
areas pale green leaves of sulphur during the year. —_ acid rain 
Zinc (Zn) Horse manure, Fruit, vegetables Sandy soils Dieback Top-dress with compost. Leaching from 
corn stalks, containers 
garden compost, 


untreated sawdust 


BASIC PRUNING 


The task of pruning can seem a daunting prospect to some gardeners, 
but there is, in fact, no great mystery surrounding pruning and a few basic 
"ues are all you need to get started in most cases. At its simplest level, 
pruning should be regarded as a way of introducing some order to your 
garden, giving your plants space to grow and look their best, while also 
sontrolling them within a set space. The following section provides some 
basic advice to enable you to prune with confidence. 


WHY IS PRUNING NECESSARY? 
=uning Is usually carried out to control the 
yyowth of stronger subjects that may 
*enwise damage those of a weaker habit 
owing alongside; it also ensures plants do 
®ot outgrow their allocated space and 
suse an obstruction. Pruning is also used 
train a plant to a specific shape or 
nm. to maintain or improve flowering; and 
» mprove the shape or “balance” of an 
eovidual shrub or tree. Finally, it is used to 
*emove dead, damaged, diseased or 
sest-infected growth. This last type of 
oruning is referred to as hygienic pruning 
anc helps maintain plant health and vigour. 


Constant pruning, however, is not always 
necessary for the good cultivation of plants. 
Once a plant has become established and 
the initial framework has been formed, 
pruning is often reduced to a minimum. The 
major exceptions to this include plants that 
are pruned annually in order to improve 
flowering, fruiting or quality of foliage. 
Apples, peaches and other fruit trees and 
bushes are regularly pruned to increase the 
yield of fruit. Roses are a good example of 
an ornamental shrub that benefits from 
regular pruning, having more vigorous and 
prolific flowering as a result of cutting back 
on a yearly basis. 





Above: Regular dead-heading keeps shrubs 
tidy and promotes further flowering. Cut 
flowering stems back to a bud or stem division. 


SUCCESSFUL PRUNING 

There are arguably two hallmarks of good 
pruning: a well-planned, careful and 
methodical approach to the work 
undertaken and a good working knowledge 
of the requirements of the plants that are 

to be pruned, The real results may not 
always be apparent for months and, in the 
case of trees, for years. 

With secateurs (hand pruners), always 
try to place the thin blade on the trunk/ 
branch side of the cut. This will result ina 
short stub and will also prevent a layer of 
damaged cambium tissue being left 
immediately under the line of the cut. 





GOOD AND BAD PRUNING 


1 Agood pruning cut 
is made just above a 
strong bud, about 
3mm (hin) above 
the bud. It should 
be a slanting cut, 
with the higher end 
above the bud. The 
bud should 
generally be 
outward bound 
from the plant rather 
than inward, 


4 Do not cut too far 
above a bud. The 
piece of stem above 
the bud is likely to 
die back and the 
rest of the stem 
may well die back 
even further, 
causing the loss of 
the whole stem. 





2 If the stem has 
buds or leaves 
opposite each 
other, make the cut 
horizontal, about 
3mm ('sin) above 
the buds. 


5 Do not cut too 
close to the bud 
otherwise the bud 
might be damaged 
by the secateurs or 
disease might enter. 
Too close a cut is 
likely to cause the 
stem to die back to 
the next bud. 


3 Always use a 
sharp pair of 
secateurs (hand 
pruners). Blunt ones 
will produce a 
ragged or bruised 
cut, which is likely 
to introduce disease 
into the plant. 





6 It is bad practice 
to slope the cut 
towards the bud as 
this makes the stem 
above the bud too 
long, which is likely 
to cause dieback. It 
also sheds rain on to 
the bud, which may 
cause problems. 
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HARD PRUNING SHRUBS 





1 There are a few shrubs — buddleias are 

the main and most obvious example — which 
benefit from being cut hard back each 
spring. This treatment improves the 
development of the foliage. Elders 
(Sambucus) and the purple smoke bush 
(Cotinus) should also be treated in this way. 
Rosa glauca also responds very well to this 
type of hard pruning. 


Cuts should always be made immediately 
above a bud and should be done as cleanly 
as possible, Use well-maintained secateurs 
that are regularly sharpened. Make 

sure that you do not position your blade too 
close to the bud or the tissue that connects 
the bud to the main plant body could be 
damaged, As a guide, you should cut 3mm 
(Y4in) above a bud and always ensure the 
bud is not damaged when cutting. 





Above: When cutting out crossing stems, cut out the stems while they 
are still young and free from damage and disease. Using secateurs 
(hand pruners), cut the stem at its base where it joins the main branch. 





2 Cut the shoots right back almost to the 
ground. It is important to ensure that you 


make the cuts just above an outward-facing 


bud. Cutting back will leave little more 

than a stump. It may seem a little drastic, 
but the shrubs will quickly grow again in the 
spring. If they are not cut back, they 
become very leggy and do not make such 
attractive bushes. 


Be careful when using a saw close to a 
trunk or stem to remove heavier thicker 
branches. The weight of the branch can 
sometimes cause splitting and tearing to 
the main stem wood or bark. These injuries 
can allow the entry of disease-causing 
organisms and damage the plant. 

The typical order of cuts to follow when 
pruning any tree is to remember the D's, 
These are: dead, dying, diseased, 











3 Several plants that have attractive 
coloured bark in the winter are best cut to 
the ground in the spring. So, by the 
following winter, attractive new shoots 
will be displayed. The various 
coloured-stemmed Rubus, such as 

R. cockburnianus, as wel! as some of the 
dogwoods (Cornus) and willow (Salix), are 
good candidates for this treatment. 


displaced or deformed branches, All of 
these must be removed as the first stage 
of any pruning work. Then add to this list 
the C's: criss-crossing branches and 
crowded growth, 

The next stage is to remove any 
unwanted growth, Care must be applied at 
this critical stage to ensure that you do not 
remove too much growth. Finally, once you 
have cleared this material, it is possible to 


Left: Tips of stems 
often die back, 
especially those that 
have carried bunches 
of flowers. Another 
cause is the young 
growth at the tip of 
shoots being killed by 
frost. If this dieback 
is not cut out, it can 
kill off the whole 
shoot. Even if dieback 
proceeds no further, 
the bush looks tidier 
without these dead 
shoots. Cut the 
shoot back into good 
wood, just above a 
strong bud. 


PRUNING OUT DEAD WOOD ON A CLIMBER 





* ost climbers produce a mass of dead 

“ood that has to be removed so that the 
‘ant does not become congested. 

eee wood is normally quite clearly 

*erentiated from live wood by its colour 

wee lack of flexibility. 


hat further work needs to be done. 
y species have specific pruning 
rements, which need to be carried out 
plant is to reach its full potential. 
sting balance, form and a pleasing 
e in the pruned specimen requires a 
eye, as well as an understanding of 
ant’s growth habits and tolerances. 
worth taking a little time over this and 
ning what you are going to do before 





Above: Up to a third of the old wood should 
be removed to encourage the climber to 
produce new growth. If possible, cut some 
of this out to the base; also remove some of 
the upper stems, cutting them back to a 
strong growing point. 


2 Thin out all of the dead wood that the 
climber has produced, removing it very 
carefully in sections, if this is necessary, 
so that the remaining stems are not 
damaged when the dead stems are 
eventually pulled out. 


starting. Acting too hastily now can easily 
spoil the job. Pruning is one of a few tasks 
in the garden that are best viewed 
intermittently from a distance, Remember, 
you can only cut a branch once. If you cut 
the wrong branch, you cannot rejoin it 
effectively to the plant from whence it came. 
Always check that you know the full extent 
of a branch and what effect its removal will 
have prior to making the cut. 





Above: Remove any wood that has become 
diseased, cutting it back to a point on the 
stem where the wood of the climber is 
healthy. If the cut end shows that the wood 
is still diseased on the inside of the stem, 
cut back further still. 
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PRUNING EQUIPMENT 
There is a range of tools that can be 
used for pruning. It is advisable to use 
the correct tool for a specific task 
because it will make the process both 
easier and more efficient. 


Pruning knife Using a pruning knife 
requires both skill and a sharp blade. 
A blunt knife can easily damage the 
plant. Cut away from you and keep 
hands clear of the direction of the cut. 


Secateurs (hand pruners) When small 
branches are to be removed, it is 
easiest to use secateurs and remove 
the branch in one go. Secateurs are the 
commonest type of pruning tool and 
are best used on twiggy material up to 
about the width of a pencil. 


Loppers Use these on branches up to 
2.5cm (1in) thick. Loppers are useful in 
situations where secateurs may not 
easily reach, such as in dense tangled 
shrubs. Loppers should not be used for 
very thick branches or they may easily 
be damaged. 


Extension loppers Ideal for cutting 
out-of-reach branches up to 2.5cm (1in) 
thick. They are a useful tool but they 
can be tiring to use and require some 
practice. 


Ratchet and snap cut shears These 
have three times the power of 
conventional shears. Used for branches 
up to 4cm (14in) in diameter. 


Narrow curved Grecian saw Use on 
branches up to 5cm (2in) in diameter 
where the branches are very crowded. 
It cuts on a pulling cut, making its use 
above shoulder height very easy. 


Extension saws These are similar to 
Grecian pruning but they have an 
extended handle. They are very useful 
where larger branches need removing 
from smaller garden trees. 


Bow saw Used for cutting larger 
branches. Available in various sizes. 
They cut with a pushing cut, making 
their use above shoulder height tiring. 
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PLANT PROPAGATION 


Despite the large variety of methods employed, there are really only 

two basic types of plant propagation: vegetative — taking cuttings, for 
example — and sowing seed. All of the techniques used fall into one or 
other of these categories. Raising your own plants is one of the most 
rewarding activities that any gardener can do. It can also be particularly 
beneficial for the organic gardener because, unlike with bought-in plants, 
you can be assured that self-raised stock will be pesticide-free. 


POTTING MIX FOR PROPAGATION 
Seed and cutting potting mix should be 
almost free of nutrients — the plants do not 
need soil-derived nutrients until they have 
rooted. Numerous proprietary brands are 
available for organic propagation. 
Alternatively, you can make your own 
potting mix using finely sifted compost or 
leaf mould mixed with equal parts of sharp 
sand or grit. Mixing this is comparatively 
easy but problems can arise if the organic 
matter is not thoroughly sterilized. Unless 
you are able to do this, there is always the 
possibility of fungal diseases affecting the 
plants, Worm compost can be good for 
making potting mix but the easiest way to 
get sterilized potting mix is to use compost 
that was made in a hot pile. Use material 
from near the middle of the pile to get the 
most sterilized matter. 


PROPAGATION FROM SEED 

Seeds are nature's way of introducing 
variety into plant material. Fertilizing the 
female part of a flower with pollen from the 
male part produces a seed. Seeds are a 


resting and survival stage in the plant's life 
that help it survive adverse conditions in 
nature, Seeds can survive conditions that 
kill plants. A seed consists of three things: 
an embryo (a young plant at its most 
immature stage); a food supply (to maintain 
the embryo and provide energy after 
germination); and a protective seed coat. 
The embryo consists of a young root 
system (radicle); the young shoot system 
(plumule), which carries the seed leaves 
(cotyledons); and the hypocotyl, which is the 
junction between the root and shoot systems. 
Some seeds need special treatment to 
germinate. One such treatment is 
Stratification. To stratify seeds, cover them 
in some damp material, such as damp 
compost, and keep them in a refrigerator at 
about 4.5°C (40°F) for up to three months. 
After this treatment, the seeds are ready to 
germinate. Seeds that germinate better 
after stratification are oaks and hellebores. 
Seeds require moisture, warmth and 
oxygen to germinate. Because a seed 
needs oxygen as well as moisture, it is 
important not to keep the seeds too wet, 





MAKING ORGANIC PROPAGATION POTTING MIX 





1 Take equal quantities of an organic 
material, such as coir or finely sieved leaf 
mould, and a free-draining material such as 
vermiculite or perlite. 





2 Mix the organic material and vermiculite or 
perlite together thoroughly, ensuring that 
there are no lumps and that the mixture is 
open and “free running”. 





Above: Collecting your own seed can be 
very rewarding and ensures that your new 
plants are free of any pesticide residues. 


On the other hand, the seeds must not dry 
out. Most seeds germinate best between 
18.5-24°C (65-75°F). Most seeds will 
germinate well in light; however, some 
seeds, such as those of periwinkle, pansy 
and verbena, germinate best in the dark. 
Many seeds have specific germination 
requirements that require knowledge of the 
particular species, Certain generalizations 
are possible and although it is always 
advisable to follow the instructions on 
packets you buy, self-collected seed may 
require a bit of guesswork. If it is a small 
dust-like seed (thyme and basil, for 
example), it probably needs light to 
germinate. Make sure the seed is well 
pressed into the moist mixture, but do not 
cover. Larger seed should be covered to 
twice its thickness in the soilless mixture. 
If the seed packet says to scarify, make a 
scar in the seed by nicking the seed coat in 
some way, Lightly rubbing the seeds with 
sandpaper usually accomplishes this. 
The reason for scarification is to speed 
up the lengthy process of letting the water 
past the waterproof seed coat. 








3 This organic potting mix for propagation is 
now ready for use and does not need any 
additional fertilizer. It can be used to 
propagate seeds and cuttings. 


SOWING SEEDS IN CONTAINERS 
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1 © est gather together the basic equipment. 
‘ou will need pots, potting mix, labels, a 
enc, a firming board and a plastic bag. 


2 Fill the container with the potting mix, 
gently tapping the pot to ensure that there 
are no air spaces in the mix. 


3 Gently firm and flatten the potting mix 
with the firming board. Take care not to 
over-firm the potting mix. 





* Sow the seed evenly over the potting mix 
surface. Large seed can be placed, but 
mmealier seed must be scattered. 


5 With larger seed, lightly cover the seed 
with finely sieved potting mix. Sieved 
vermiculite or perlite can also be used. 


6 Water the pot using a fine rose on 
a watering can. If the seed is small, water 
the potting mix prior to sowing. 





VEGETATIVE PROPAGATION 
~%e vegetative parts of the plant (stem, root 
a7 can also be used to produce a new 
bean. Most fruit trees are propagated 
eeuvally, using a bud or a twig from a tree 
e produces exceptionally good fruit. 
‘yen this bud or twig becomes an adult 
ee ‘has the same qualities as the 
™oter tree. By propagating asexually 
Senna), we reproduce the "mother" plant. 


PROPAGATING PLANTS FROM 
SPECIALIZED ORGANS 

“arts may be propagated from many 
erent plant parts. Specialized roots, 

®ems and leaves that occur naturally make 
sS2eual propagation easy. 

Bulb This consists of swollen leaves on a 
or stem. Bulbs can be propagated by 
‘= evNng small bulblets or offsets that form 
© ™e base of the parent bulb. These small 


bulbs take two or three years to mature into 
plants that flower. Place offsets in rich light 
soil. Certain bulbs, such as lilies, can be 
propagated by removing individual scales 
from the dormant bulb and placing them in 
a bag of damp moss. After a few months 
the scale will develop into a small bulb (a 
bulbil), which can be potted as if it were a 
large seed and grown on. Certain lilies (tiger 
lilies, for instance) produce bulbils in their 
leaf axils (where the bulb leaf joins the stem) 
that can also be propagated. Examples of 
bulbs are tulips, onions and lilies. 

Corm This is similar to a bulb and often 
confused with one. Structurally, however, a 
corm is different, consisting of a stem that is 
swollen as a food store. It is shorter and 
broader than a bulb, The leaves of the stem 
are modified as thin dry membranes that 
enclose the corm and protect it against 
injury and drying. Examples of corms are 


crocus and gladiolus. The procedure for 
propagating these is the same as for taking 
offsets from bulbs, 

Rhizome This is a stem that grows 
horizontally near the soil surface. A rhizome 
usually stores food, but, as it grows, it 
develops buds along its length. Rhizomes 
can be cut into sections with at least one 
eye or bud. Plants propagated in this way 
include iris. 

Runner This is a stem that arises from a 
crown bud and creeps over the ground. The 
plantlet that forms at the tip is easily rooted 
and forms a new plant. Plants with runners 
include strawberries and spider plants. 
Tuber This is a swollen underground stem 
or root that stores food. Tuberous plants, 
such as potatoes and dahlias, can be dug 
up and the tubers separated. Each section 
must have a segment of the crown that 
contains at least one eye or bud. 
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PROPAGATING TUBERS 





1 Take a sharp knife and cut the tuber 
(in this case a begonia tuber) through the 
middle so that each part has a shoot. 





2 Dust the open cuts with a fungicide such 
as sulphur or Bordeaux mixture. Prepare 
two small pots with moist potting mix. 


3 Plant both halves so that they sit firmly on 
top of the potting mix. Keep the potting mix 
moist and plant on when new growth appears. 








ROOT CUTTINGS 
To produce a new plant from a root cutting, 
there must be a shoot bud present or it 
must be possible for the cutting to form 
one. The ability of root cuttings to form 
these buds depends on the time of year. 
The dormant (resting) season is usually the 
best time to take root cuttings and it is best 
to take them from newer root growth. 
Make cuttings 3-10cem (1%—4in) long 
from roots that are 1-1.5cm (%—4in) in 
diameter. Ensure the roots are from the 
chosen plant and not neighbouring plants. 
Cuttings are best taken during the winter, 
when roots have large carbohydrate 
supplies, but they may also be taken 
throughout the growing season. Cut 
straight through the end of the root closest 
to the stem. Cut the other end on a slant. 


This will help you to remember which end is 
the top (the straight cut) and which is the 
bottom (the diagonal cut). 

Store cuttings from dormant roots for 
three weeks in moist rooting medium at 
5°C (41°F). After this, remove from storage 
and plant upright in the growing medium. 
Keep moist and warm in a bright location 
until the plant has grown large enough to 
pot on or plant out. This will, of course, vary 
depending upon the vigour of the plant and 
slow-growing plants may be best potted up 
and grown on for a season before finally 
planting out the following spring. 

If root cuttings are taken during active 
growth, miss out the period of storage and 
place the cuttings directly in the rooting 
medium. Phlox and euphorbias are 
propagated from root cuttings. 


STEM CUTTINGS AND LAYERING 
Many trees, shrubs and herbaceous plants 
are propagated from stem cuttings. A root 
system must be formed on a stem either 
before or after the stem is removed. Roots 
can be formed on stems In two ways: by 
layering and by taking stem cuttings. With 
layering, the stem is allowed to produce 
roots before it is cut from the parent plant. 
Stem cuttings form roots after the stem 
is removed, The main difficulty with stem 
cuttings is keeping the stems alive while 
they form new roots. Some plant stems root 
better when the wood is soft and actively 
growing, others root best from mature 
wood, Cuttings taken from plants that are 
actively growing are called softwood 
cuttings, while those taken after the wood is 
mature are known as hardwood cuttings. 








TAKING ROOT CUTTINGS 





1 Dig up a small section of root from a 
suitable species with thick fleshy roots. The 
section must either have a shoot bud or be 
capable of forming one — in which case the 
cutting should be taken in the dormant 
season — if it is to be successful. 


2 Remove as much of the soil as possible 
from the root cutting before slicing off the 
small side roots. Using a sharp knife, 
remove these as well as dead and damaged 
portions and any side shoots to leave a 
section of healthy root. 


3 Cut the remaining sections of the root into 
small pieces, approximately 5cm (2in) 

in length, cutting the bottom end at an 
angle. Insert the root cutting into 
propagation potting mix, with the angled 
end pointing down. 


TAKING HARDWOOD CUTTINGS 


* Seect healthy, blemish-free pieces of 
eed about the thickness of a pencil. Cut 
#eem of these into sections about 20-25cm 


10) long, angling the top cut. 





* _oosely fill the trench to about two-thirds 
*) wth sharp sand or fine grit. This is 
"e8ental as it will allow the passage of air 
sroond the bases and prevent rotting off. 


! » also encourage rooting. 





direct sunlight. 


2 Stand the cut stems in a jar of water until 
you are ready to plant them out. Ideally, 
stand the jar in a coo! moist place out of 





5 Insert the cuttings about 10-15cm (4-6in) 
apart, making sure that the angled cut is 
uppermost. If you place any cuttings in 
upside down — i.e. with the buds facing 
downward — rooting will not occur. 
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3 Dig a narrow trench that is deep enough 
for the cuttings. About 2.5-5cm (1-2in) 
should emerge above ground. The length of 


the row will depend on the number of cuttings. 





6 Gently firm the soil, making sure that the 
cuttings are firm but that the soil surface is 
not over-compacted. Leave the cuttings for 
the whole of the growing season before 
lifting and planting out next winter. 





TAKING STEM TIP CUTTINGS 





! "e*e cuttings from the tips of 
te stems and put them ina 
geastic bag. The length of the 
“tgs will vary, depending on 
™e subject, but take about 
'icrn (4in). 


2 Trim the cuttings to just 
below a leaf joint and then 
remove most of the leaves and 
side shoots, leaving just two 
at the top. This will help to 
prevent stem rot. 


3 Place up to twelve cuttings in 
a pot of potting mix that is 
specially formulated for cuttings 
or a 50:50 mixture of sharp sand 
and peat substitute such as coir 
or leaf mould mix. 


4 Water well, and cover with the 
cut-off base of a soft-drinks 
bottle, a perfect substitute fora 
propagator. A heated propagator 
will speed up the rooting process. 
Place several pots in the same unit. 
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Layering is a useful way of increasing some 
shrubs and climbers that cannot readily be 
propagated from cuttings. Simple layering 
is amethod of getting a growing shoot to 
produce roots while it is still attached to the 
“parent” plant. There are several variations 
on the technique, and the one you use will 
depend on the plant and the type of growth 
it produces. 

Softwood cuttings are taken from first- 
year branches that have not yet become 
woody, Flowering shrubs are often 
propagated by softwood cuttings. Late 
spring and early summer are the best times 
for success with this method. Take cuttings 
5-10cm (2-4in) long. Larger cuttings 
produce larger plants sooner, but they are 
prone to more rapid water loss. Make cuts 


slightly below a leaf node. Remove any 
leaves on the lower section and insert them 
into potting mix, making sure that no leaves 
are touching each other or the potting mix. 
Remove any cuttings immediately from the 
tray or pot if they die or appear diseased. 
Pot healthy cuttings up promptly once they 
recommence growth following rooting. 
Hardwood cuttings are taken once the 
tissue becomes woody and the plant is 
dormant. Cuttings can be taken two weeks 
after leaf fall and before bud burst. Select 
healthy wood that was produced the 
previous summer. The wood should be 
about pencil thickness and cut into sections 
of approximately 20-25cm (8-10in). Several 
cuttings can be made from the same 
branch of some shrubs. 


To take hardwood cuttings, make basal 
cuts just below a node, and upper cuts 
slightly above a bud. The upper cut should 
be slanted and the lower cut straight, so 
that a cutting is less likely to be inserted into 
the potting mix upside down. Once inserted 
all the tops of the cuttings should be 
slanted cuts. Bury cuttings vertically in 
moist sandy topsoil or sand. 

The cuttings should not freeze, but must 
remain cool. In spring, remove the cuttings 
from storage and plant in a hotbed or other 
protected site with exposure to morning 
sun or filtered light. Leave 2.5-5em (1—2in) 
of cutting above ground. Keep cuttings 
moist until a root system forms. Transplant 
the cuttings the following spring while they 
are still dormant. 





LAYERING SHRUBS 





1 Choose a stem that will reach the ground 
without breaking and prepare the soil 
beneath it. In most cases, the native soil will 
be satisfactory, but if it is heavy clay, add 
some potting mix to improve its texture. 


2 Trim off any side shoots or leaves. Dig a 
shallow hole and bend the shoot down 
into it. 





3 To help hold the shoot in place, peg it 
down with a piece of bent wire. 





4 Fill in the hole and cover it with a stone. In 
many cases, the stone will be sufficient to 
hold the layer in place and a peg will not be 
required. The stone will also help to keep 
the area beneath it moist. 


5 It may take several months or even years 
for shrubs that are hard to propagate to 


layer but, eventually, new shoots will appear 


and the layer will have rooted. Sever it from 
its parent and pot it up into a container. 


6 If the roots are well developed, transfer 
the layer directly to its new site. 
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SIMPLE DIVISION 





4 Alternatively, small pieces of 
the plant can be potted up 
individually. After watering, 


3 The pieces of the plant can 
then be replanted in the bed, 
but dig over the soil first, 


2 Insert two garden forks 
back-to-back into the plant and 
lever apart by pushing the 


1 eter the plant that is to be 
Seed during the previous 
“Se Carefully dig up a clump of 


e pant using a spade, in this handles together. Keep on removing any weeds and place these in a closed cold 
ome 2 Michaelmas daisy dividing until the pieces are of adding some well-rotted frame for a few days before 
Master novi-belgii). the required size. organic material. hardening off. 





DIVISION 
sen Js the cutting or breaking up of a 
em or clump of suckers into segments. 
=> segment must have a bud and some 
em * propagate successfully. These 
ments are replanted and grow into new 
= s Gentical to the parent. Most 
sreemets should be lifted and divided 


»/e ey become overgrown and begin to 
= sg0ur Vigorous growth in most 
“emer es occurs on the outer segments of 
we Gurnp. Old growth in the centre of the 
iw ss ciscarded. 
ee*y dig up the plant, loosening the 
= ape “ting it from the soil. Split apart 
8 =e clump with two spades or forks, or 
Hee eth a shovel or large knife if the 
Se 6 Smly massed. It is advisable to 
) &.tumn-fiowering perennials in spring, 
em Mose that flower in spring and 


Se" are best divided in autumn. 


SS AFTING AND BUDDING 


Seles and budding involve inserting or 
Swe 2 part of one plant on to another 
= Pet both parts continue to grow. In 
is you attach a short twig froma 
Seaiie variety with two or more buds 
ieee = soon) to a seedling. This seedling 
© Ged Me stock and forms the root 
Seite for the new plant, while the scion 
Geiss the top growth. Budding involves 
Werte the bud from a desirable variety 
9) @ cut oF slit in the bark of the stock. The 
Sie Geveions into the whole top of the 


cions and buds 
o their ability to 





CHIP BUDDING 











1 Select good bud 
wood that is free 
from blemishes and 
obvious damage, 
pests or diseases. 

If you are doing this 
in the summer, then 
you must first 
remove the leaves. 


3 Prepare the stock 
plant by cutting a 
“church window” 
shaped notch 

from the stem that 
is the same 
thickness as the 
chipped bud and 
leave a small notch 
cut into the base. 


5 Make sure that 
the bud fits snugly, 
with the edges of 
the bud-wood in 
contact with the 
edge of the 
“window” notch. 











2 Remove the bud 
using a very sharp, 
flat-edged knife. 
Cut out the bud 
with a thin shaving 
of the wood 

below the bark and 
leave a “V” shape 
at the base. 


4 Place the bud into 
the notch, fitting 
the “V-shaped 
base into the notch 
at the base of the 
“window cut”. 


6 Secure the graft 
firmly with grafting 
tape to ensure that 
the join does not 
dry out. The graft 
will usually take in 
about 4-6 weeks 
in the summer but 
winter grafts can 
take longer. 
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THE GREENHOUSE 
ENVIRONMENT 


Greenhouses provide an environment in which levels of light and shade, 
temperature and moisture, and protection from the elements can be closely 
controlled and monitored. You can propagate plants to grow outside, 
protect tender plants from frosts and grow certain crops out of season. 

A basic understanding of the ways that the greenhouse environment can 
be controlled will help you on your way to a bumper harvest. 


LIGHT INTENSITY 

Natural light has all the right wavelengths 
that plants need to function and grow 
successfully. Light intensities vary 
considerably during the year and gardeners 
often try to compensate for this by giving 
extra light to the plant. The quality of this 
light must be correct for the growth of 
plants, and light bulbs used to supplement 
natural light must be of a suitable daylight 
quality. Natural winter light intensity is often 
insufficient for certain crops. Conversely, 
summer light levels, especially when 
combined with elevated temperatures, can 
cause problems for other crops. Balanced 
growth requires good greenhouse design 
and proper planning for the light 
requirements of the crop. As a general rule, 
the ridge that runs along the middle of your 


Above: A maximum/minimum thermometer 
is an essential tool in helping you to judge 
the conditions in your greenhouse. 





greenhouse (if yours is a traditional 
“A"-shaped one) should always be 
orientated so that it runs east to west. 


LIGHT READINGS WITH A METER 
These should be taken inside the 
greenhouse and then compared with an 
outside reading. The difference between the 
two readings will indicate the percentage of 
available light transmitted into the 
greenhouse. A good tip here for those 
without a professional light meter is to use 
the automatic aperture reading on an SLR 
camera or a photographic light meter. It 

will not give actual figures, but will indicate 
to a certain extent just how much of the 
available light is getting through. 


ADDITIONAL LIGHTING 
Supplementary lighting can be used to 
“top-up” existing daylight, especially in 
winter. You should always buy bulbs that 
give a full spectrum of light (the same quality 
as daylight — often sold or described as 
“grow lights"), Almost all bulbs for 
household use are short of the particular 
light wavelengths that plants need to 
produce food and grow successfully. Grow 
lights tend to use a lot of electricity and it 
may be cheaper to provide additional light 
for just a part of the greenhouse, 
suspending the lights above a crop that really 
needs the light. Grow lights are available as 
bulbs or strip lights and can sometimes be 
bought as special enclosed units. 


SHADING 

This controls temperature and light. 
Shading is usually put in place in order to 
reduce summer temperatures (if they are 
excessive) or to protect young plants and 
shade-loving ones from very intense 
sunlight. Blinds, netting or white shade 
paint can all be effective. 





Above: Shading helps to keep temperatures 
down in the summer and also protects the 
plants from sun scorch. 


TEMPERATURE 
Almost all plants like a fall in night-time 
temperature of about 4—6°C (7—10°F) 
below that in the day. Many commonly 
grown species have a relatively wide range 
of tolerances, but most grow best between 
about 16-24°C (60-76°F). All plants have 
maximum and minimum temperature 
tolerances that should never be exceeded. 
You can take an average temperature 
reading inside the greenhouse using a 
maximum and minimum thermometer. 
Compare it with one taken outside. You 
should note, however, that more than just 
the outside temperature influences that 
of a greenhouse. The action of the sun, 
even on a relatively cold day, can result in 
temperatures being much higher inside than 
out. Wind is also a factor to consider that 
can cause a chilling effect far below the 
temperature average, rapidly cooling the 
glass and air nearby, 


HEATING SYSTEMS 

Most heaters depend upon a hotbox or 
burner. These work by heating the air 
directly. They are more generally used 





Above: Some automated systems measure 
air temperature, and then turn on heat and 
open vents as necessary. 





where there is no need to provide heat ona 
=oular basis — in cold greenhouses, for 
example, or in polytunnels used for raising 
sery hardy stock. Some enterprising 
serdeners link hot water pipes to their 
somestic heating systems to provide 
heating for the greenhouse. The 
Ssadvantage here is that the heat tends to 
»e applied at times to suit the household 
out not the plants within the greenhouse. 


INSULATION 
* s possible to insulate a greenhouse by 
©rowding additional layers within the 
sucture to trap air. Bubble-wrap plastic is 
s popular method as it is easy to place in 
©estion and allows for the transmission of 
ot Such methods always reduce the 
*meunt of light transmitted, but will save 
on heating costs. In addition to this, 
“sreful siting of the greenhouse can help to 
*@auce the chilling effects of high winds, 


HUMIDITY 
‘ost plants thrive in about 40 to 60 per cent 
»unndity. Plants that are grouped together 
»men set up their own small microclimate 
#here the humidity is higher in the 
eemediate vicinity, Much of the humidity 
=ourement for a plant depends upon where 
somes from. Rainforest plants often need 
*5 per cent or more humidity, whereas cacti 
eed as little as 15 per cent (in cultivation). 
"he humidity is also affected by other 
‘sctors, notably temperature. Warm air can 
© much more moisture than cooler air. 


The need to increase humidity rises 
during the hotter months when it is harder 
to keep down the temperature in protected 
structures. Increasing the humidity also 
helps to slow down the water loss from 
leaves and may also help to prevent wilting 
or scorch, 

Humidity should be raised by damping 
down (spraying a hose on hard surfaces, 
paths or under benches) on hot dry days. If 
there are only certain plants, such as young 
seedlings, that require elevated humidity, 
then these are best covered with a thin layer 
of clear plastic. 


AIR CIRCULATION 
All plants need a constant supply of clean 
fresh air around them in order to grow 
healthily. Outdoors, normal wind movements 
would supply this, but in a greenhouse you 
will need to make provision for this. 
Ventilators help control temperature and 
air flow. Roof vents should normally occupy 
the equivalent of 15 per cent of the floor 
space in order to be fully effective. They are 
normally a single structure that opens 
“window fashion” with a safety catch to 
keep them open to the required width. As 
with greenhouse design in general, there 
are many designs, most being simple 
variations on a theme. Side ventilators 
are also occasionally seen in some 
greenhouses. These are usually arranged in 
a “louvre type” fashion, with several 
overlapping strips that can be opened or 
closed with a small lever. 
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Left: Even a relatively small greenhouse 
can vastly increase the range of plants that 
you can grow in your garden. 


CHECKING THE CONDITIONS 

The greenhouse microclimate differs from 
the garden chiefly because the light intensity 
is lower, the temperature is higher and air 
turbulence is less. How you modify the 
environment largely depends on what you 
intend to grow. Winter salad crops need 
some additional heat, particularly on cold 
winter nights. Slightly tender, overwintering 
perennials may not need any heat unless the 
temperature drops very low. You must know 
what the environment will be even on cold 
winter nights. The only really accurate way 
to assess the suitability of an environment 
for plant growth is to take regular readings. 
Many devices exist to monitor the internal 
conditions within protected structures. 
These include thermostats for heating and 
automatic ventilators, although a seemingly 
endless array of humidification, automatic 
shading and watering devices are now 
available for small greenhouses. 


GREENHOUSE HYGIENE 

Practising good hygiene is important in 
maintaining the health of the plants. Dead 
leaves and debris left lying about can 
harbour pests and diseases, as can badly 
affected plants if they are not removed 
promptly. Once a year, thoroughly clean all 
surfaces, including glass and glazing bars, 
with hot soapy water. This will pay dividends 
during the growing season by reducing the 
number of annually re-occurring pests and 
diseases. Where plants are grown in open 
borders, rotate crops or replace the soil with 
fresh topsoil every two or three years. 





Above: Bubble-wrap plastic is an ideal 
material with which to insulate the 
greenhouse in the winter. 








56 Basic Techniques 





GREENTOWSE 
CULTIVATION 


In a. greenhouse you can hasten the arrival of spring by forcing hyacinths, 
tulips, azaleas and a whole variety of spring crops. You can also lengthen 
summer, with roses that bloom far into the autumn, and brighten winter 
with carnations, camellias and rare tropical flowers. You may also harvest 
tomatoes in mid-winter and vegetables or greens at any time 


of the year. 


METHODS OF GROWING 

Think carefully about how you plan to use 
your greenhouse and what plants you 
would like to grow there. The true art of 
greenhouse gardening lies in using every 
available area of space. This will involve 
planning the layout of the growing areas in 
the greenhouse and making a cropping 
plan to ensure that you not only use all of 
the available space, but also every “time 
space” within the growing calendar. 


GROWING IN OPEN GROUND 

Many greenhouse plants will grow well in 
open soil borders. The soil can be prepared 
in a similar way to that used for borders 
outside. Remember that much of what 
benefits outdoor soil (digging and adding 
organic matter) is also good for indoor soil, 
The advantage is that the system is 
sustainable over a long period and can even 
be serviced as a small raised bed system to 
help maintain steady soil temperatures. 
Taller crops, such as tomatoes, are 
particularly well suited to growing in open 
borders in the greenhouse, but a whole 








range of both ornamentals and edible 
crops can also be grown in this way. 
Remember that if you intend to grow certain 
crops indoors — salad crops, tomatoes, 
legumes or cucumbers, for example - then 
you may need to rotate these, or in smaller 
spaces avoid growing them in open 

ground every second or third year. This is 
done for the same reasons that outdoor 
crops are rotated. 


Above: Staging can 
provide extra space 
in the greenhouse 
as well as a 
comfortable surface 
on which to work, 


Left: You can grow 
crops in soil beds 
as well as in pots in 
the greenhouse. 





Above: Early crops and flowers can be 
raised in pots ready for planting out when 
the weather is warmer. 


GROWING IN POTS ON STAGING 
Staging is essentially a shelf or shelves on 
which plants in pots are arranged. It 
enables the gardener to work at a 
comfortable height and is particularly useful 
for those who wish to raise seedlings and 
propagate plants. The area beneath the 
staging is somewhat shaded but by no 
means wasted as it can be used for 
overwintering dormant plants, growing ferns 
and other shade-lovers, and for some forms 
of propagation (lilies propagated from 
scales, for instance). It also provides the 
perfect place for propagators and can easily 
be adapted to become a propagating tent. 


USING GROW BAGS 

Grow bags offer a good alternative to open 
beds in smaller greenhouses, where space 
is limited and no open beds exist. These 
can be purchased or you can easily 

make your own by filling a large plastic 
potting-mix bag with a mixture of garden 
compost and a little grit. Each bag will 
support four tomato plants and even 
greater numbers of smaller plants. Grow 
bags are ideal for raising sweet peas 
(Lathyrus odoratus) for use on patios or roof 
gardens where the rich deep soil in which 
they thrive is unavailable. They can equally 
be used to raise garden peas or beans. 


GROWING CLIMBING PLANTS 

The last dimension in the greenhouse is the 
vertical one, ultimately to the roof. Lean-to 
greenhouses are especially useful for this, 
their back walls being well suited for 
growing such things as vines or kiwi. Even 
freestanding “apex” houses (those shaped 
like an “A” with a central ridge) can be used 
to raise climbing crops, such as cucumbers 
or melons, to say nothing of the thousands 
of delightful and colourful ornamental 
climbers that thrive in the greenhouse. 


A YEARLY GREENHOUSE CROPPING PLAN 


The plan shown below is a sample of how a greenhouse can be 
used to be productive all year round. The essential point is that you 
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plan what you want to grow. Once you have decided on this it is a 
relatively simple matter to make your greenhouse a productive space. 











GREENHOUSE TASK MID-WINTER LATE WINTER EARLY SPRING MID-SPRING 
Edible crops Sow seeds for early crops. Sow broad beans. Pot on early Sow the seeds of Brussels Sow seed of outdoor tomatoes, | 
Interplant with radishes. Sow vegetable seedlings. Reduce sprouts. Sow indoor tomato celery, celeriac, melons and 
early cabbage and cauliflower young shoots of vines to one seed and make sowings of cucumbers. Harden off early 
in pots. Bring strawberries in to two per spur and raise calendula, tagetes or similar vegetable plants. Tie new growth 
from frames. Top-dress vines lowered rods back to the in order to encourage from vine rods on to wires. Remove 
and fruiting climbers. greenhouse side. beneficials and pollinators. side shoots of early tomatoes. 
Prick out seedlings. 
Ornamentals Take cuttings of plants such Start off dahlia cuttings. Harden off early sweet peas. Finish sowing half-hardy bedding. 
as chrysanthemums. Bring Cut back and re-pot fuchsias Pot up cuttings and sow seed Pot up cuttings and prick out 
bulb pots in for forcing. and pelargoniums. Sow sweet of half-hardy annuals. seedlings. Make up summer 
Pot on autumn-sown sweet peas (Lathyrus odoratus). Take cuttings. Prick out tubs and hanging baskets for 
peas into “long” pots. Pot up cuttings of herbaceous seedlings. Pot up summer growing on. | 
plants. Sow herbaceous bedding tubers and corms. 
seed and begin sowing 
bedding plants. 
General Wash glass panes of Keep an eye on ventilation. Damp down on hot days and Damp down at least twice daily | 
greenhouse and frames. Watch for pests and diseases. ventilate. Watch for pests and when hot and ventilate. Continue 
Keep conditions on the dry Keep conditions on the dry side. diseases. Begin to feed plants to watch for pests and diseases. | 
side. Be vigilant for winter Remove dead or dying material as growth increases. Dig, Dig borders and manure If you 
pests and diseases. Provide from plants. Provide heat as manure and top-dress borders have not already done so. 
heat as necessary. necessary and ventilate. ready for planting. 
GREENHOUSE TASK LATE SPRING EARLY SUMMER MID-SUMMER LATE SUMMER | 
= 
Eile crops Plant greenhouse tomatoes Thin grape trusses using vine Hand pollinate melons and Remove lower leaves of tomatoes 
into prepared borders or large scissors. Thin fruit if necessary cucumbers. Perform last as fruit ripens. Support melons, 
pots of loam-based potting on peaches growing under thinning on grape trusses. removing leaves that shade the 
mix. Interplant with calendula glass. Pick tomatoes regularly Feed tomatoes with fruit. Harvest cucumbers. Sow 
and tagetes to encourage as they ripen. Pinch out and tie dried blood to develop seeds of winter leaf crops and 
bees into the crop. Prick out in melons and cucumbers as uppermost trusses. companion plants. 
celery and celeriac cuttings. they reach their intended size. 
Ornamentals Harden off bedding plants. Take cuttings of deciduous Take cuttings of evergreen Take cuttings of pelargoniums and 
Place winter-flowering shrubs, Propagate shrubs and deciduous fuchsias to act as "mother plants” 
cyclamen in shade and allow houseplants. Sow seeds species. Propagate for cuttings the next season. 
to partially dry out. of spring bedding plants houseplants. Sow seeds of 
in frames. biennials in frames. Re-start 
rested cyclamen corms. 
General Provide shade over sensitive Water regularly. Continue Water regularly (twice daily in Continue potting on developing 
crops. Feed plants regularly potting on developing cuttings hot weather) and damp down cuttings and seedlings. Continue 
with a liquid “tea”. Watch for and seedlings of all plants. two or three times daily to to watch for pests and diseases 
pests and diseases and maintain humidity. and introduce biological control 
introduce biological control. if necessary. 
GREENHOUSE TASK EARLY AUTUMN MID-AUTUMN LATE AUTUMN EARLY WINTER 
Edible crops Cut melons as soon as they Plant up winter leaf and salad Lift crowns of rhubarb for Sow seed of early onion varieties, 
are ripe. Clear tomatoes as crops, interplanting these with forcing and leave them on the Lift further crowns of rhubarb for 
they finish. an appropriate companion surface for a week. forcing, Prune peach trees that are 
planting. growing under glass. 
Ornamentals Take last semi-ripe cuttings Harden off spring bedding Move bulbs for forcing into a Bring in bulbs for forced flowers. 
and softwood cuttings. plants ready for planting. frame to encourage top Stool back “mother” plants for 
growth. Lift and pot up lily-of- early cuttings. 
the-valley for spring display. 
General Decrease watering as days Pot on any remaining cuttings Keep conditions on the dry Repair any damage to glass panes 


shorten. Pot on developing 
cuttings and seedlings of all 
plants. Remove shading 
and provide gentle heat on 
cold nights. 


and seedlings. Pick over 
plants on a regular basis in 
order to remove dead or dying 
material, Provide gentle heat 
on cold nights. 


side. Be vigilant for winter 
pests and diseases, as plants 
become more stressed due to 
low light levels. Provide heat 


as necessary. 


immediately it is noticed. Order 
seed for the coming season if you 
have not done so already. 
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COLD FRAMES AND 


CEO CHES 


Individual and multiple plant protectors are useful for covering the 
transplants or seedlings of warm-weather vegetables or flowers that are 
set out ahead of the normal planting season. These usually take the form 
of low plastic tunnels, cloches or individual bell jars. The colder the area in 
which you live, the greater their usefulness because they effectively 
extend the length of the normal growing season. 


COLD FRAMES 

These enable you to sow summer flowers 
and vegetables some weeks before outdoor 
planting and may even allow for an extra 
crop within a season. They are relatively 
inexpensive, simple structures, providing a 
favourable environment for growing 
cool-weather crops in the very early spring, 
the autumn and even into the winter. 

Cold frames have no outside energy 
requirements, relying on the sun as a source 
of heat. They collect heat when the sun's 
rays penetrate the light (the top cover) which 
is made from plastic, glass or fibreglass. The 
ideal location for a cold frame is facing the 
direction of the sun with a slight slope to 
ensure good drainage and maximum solar 
absorption. A sheltered spot against a wall 
or hedge is best. Sink the frame into the 
ground to provide extra protection, using 
the earth for insulation. Put a walkway 
to the front and adequate space behind the 
frame to help when removing the light. 


Designs for cold frames vary. For 
example, some contain barrels that are 
painted black and filled with water. These 
absorb heat during the day and release it at 
night. Some cold frames are built with a 
very high back and a steep glass slope. 
Others are insulated very well and may also 
include moveable insulation. A simple 
method of providing insulation is to use 
sacks filled with leaves over the top of the 
frame and bales of straw or hay stacked 
against the sides at night in order to 
protect against freezing. 

There is no standard-sized cold frame. 
The inside depth of the frame should be 
determined by the height of the plants that 
you plan to grow. Spring annuals, perennial 
seedlings or low over-wintering stock may 
need as little as a 30cm (12in) backboard 
and a 20cm (8in) front board. Potted plants 
may need a 38cm (15in) front board and a 
45cm (18in) back board. A standard glass 
frame light is usually about 1 x 1.8m (3 x 








Above: This is a sturdy brick cold frame with 
a soil bed for growing winter and early 
spring vegetables. 


6ft). Do not make the structure too wide for 
weeding and harvesting; a width of 1.2-1.5m 
(4-5ft) is convenient to reach across. 

Cold frames are useful for hardening-off 
seedlings that were started indoors or in a 
greenhouse. This hardening-off period is 
important because seedlings can suffer 
serious setbacks If they are moved directly 
from the warmth and protection of the 
greenhouse to the garden. It is also possible 
to start cool-weather crops in the cold 
frame and either grow them to maturity or 
transplant them in the garden. Cold frames 
may also be useful for rooting the cuttings 
of deciduous and evergreen shrubs and 
trees, and the softwood cuttings of 
chrysanthemums, geraniums and fuchsias 
during the warmer months. Ventilation is 
most critical in late winter, early spring, and 
early autumn on clear, sunny days when 
temperatures may rise above 45°C (113°F). 
The light should be raised partially to 
prevent the build-up of extreme 
temperatures inside the frame. Lower or 
replace the light early each day in order to 
conserve some heat for the evening. 

In summer, extreme heat and intensive 
sunlight can damage plants. You can avoid 
this by shading with a lath (a slatted wooden 
frame) or old bamboo window blinds. Water 
plants early so that they dry before dark; 
this helps to reduce disease problems. 


CLOCHES 

Traditionally a bell-shaped glass cover, a 
cloche is a moveable structure that serves 
as a mini-greenhouse. Cloches can be used 
to protect transplanted tender plants from 
spring frosts. They also help to warm up the 
soil for crops sown directly in the soil. 


Left: When the seedlings are fully 
acclimatized and ready to be planted out, 
the lights or lids can be left off altogether. 


Above: A rigid plastic cloche is easy to use. The sections butt up 
egainst each other and can be pegged into the soil. Endpieces are 


a’so available. 


The traditional or European cloche is 
ssually built in 60cm (24in) sections that 
ary in height from 20-60cm (8-24in) and 
£9-65cem (16-26in) in width. It is made of 
panes of glass held together with heavy 
salvanized wire fittings. It has a handle for 
ease in carrying and for operating the 
entilation system. Several cloches placed 
end to end make a miniature greenhouse. 
Plastic bottles with the bottoms cut out 
29 provide protection for small individual 
plants. These will last a season or two, but 
become brittle over time. Flexible 
®bregiass sheets held in an inverted “U"- 
shape by stiff wire hoops or small wooden 
stakes can be used to cover rows of plants. 






















































A tunnel-like plant protector can be 
made with a 1.5m (5ft) strip of plastic or 
fleece laid over 1.8m (6ft) wire hoops 
placed 1m (ft) apart. Elastic tiedowns over 
the top near each hoop will hold the plastic. 

Temporary cloches can also be made by 
arching black, semi-rigid, plastic piping over 
the row or bed and sticking it into the 
ground on each side. Lay clear plastic over 
the arches. If the beds are enclosed with 
wood, attach brackets to the inside edges 
of the boxes or sink short pieces of pipe 
with a larger inside diameter along the sides 
to hold the arches. The arches can be used 
to support fleece or shade cloth to ward off 
both frost and bright sunlight. When this 
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Above: Glass bell jars are simple cloches for covering one plant. 
They are expensive, but large plastic jars make a good, if not as 
attractive, alternative. 


cloche is no longer needed, simply remove 
the plastic sheet and pipe ribs and store 
them until the following season. 


THE BOTTLE RADIATOR 

In areas prone to late air frosts, this simple 
method can protect outdoor crops such as 
bush tomatoes. Fill a glass or plastic bottle 
with water and place it next to the plant. 
The sunlight will warm the water in the 
bottle, which will in turn release a gentle 
heat at night. This is sufficient to prevent 
cold shock to the plant and will ensure 
good growth and cropping, It can also be 
used in conjunction with a fleece covering 
to enhance the warming effect. 


Left: Old-fashioned 
cloches are 
particularly good for 
decorative 
vegetable gardens. 
However, they are 
also very expensive. 


Far left: Upturned, 
clear plastic bottles 
with the bottoms 
cut out are ideal for 
using as mini- 
cloches, protecting 
individual plants. 
This is also an 
environmentally 
friendly technique. 


PLANT HEALTH 


The main concern for new organic gardeners is that their plants 
will be attacked by pests and diseases. There is an array of 
techniques to control these undesirables, although the organic 
gardener must first learn to recognize signs of distress. However, 
you are unlikely to experience more than a handful of the 
problems described, all of which are relatively easy to solve. Pests, 
for example, are eaten by creatures known as beneficials and so 
the ecology of the garden, once stabilized, will be enough to keep 
most problems at bay. There is always a technique to control more 


persistent problems and so ensure the health of your plants. 


Left: A scarecrow /s a traditional way of 
protecting your crops from marauding birds. 
It can also be decorative and amusing. 





pove: Companion plants such as these Above: Brightly coloured flowers can 


arigolds can provide welcome colour in encourage a variety of beneficial insects 
e kitchen garden. into your garden. 


Above: Decorative planting in the 


vegetable plot can provide additional colour 
and interest. 
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WHY PLANTS GET SICK 


Plants are prone to numerous ailments, some of which can be a serious 
threat to their survival. Pests and diseases are only one of the potential 
pitfalls that you will meet during a normal growing season. A basic 
knowledge of the other main factors that can affect plant health are all 
you will need to help your garden to flourish. While the sight of your 
plants suffering can be alarming, there are, in general, only a few potential 
health threats that you are likely to encounter. 


FROST 

This can cause serious problems and is 
actually more critical than average minimum 
temperatures. Most harmful are unexpected 
frosts that can cause severe damage even 
to hardy subjects, especially when they may 
have produced “soft” new growth. 

While warm air rises, cold air will settle 
and collect in hollows and depressions. 
Cold air is laden with water vapour and is 
therefore heavier. Any valley or low-lying 
area is, therefore, a potential frost pocket. 
Cold air will accumulate in a depression and 
then back up the sloping sides as the build- 
up increases. Any barrier, such as a hedge 
or a wall, will obstruct the passage of the 
cold air and a frost pocket will form. Any 
plants growing in the vicinity will be exposed 
to the frost and may be damaged by it. 

When the soil is frozen, water is no longer 
available to the plant and shallow-rooted 
plants are not able to access any water to 
replace that which they are losing through 
transpiration. The plant will dehydrate and 
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the foliage will brown and shrivel. Ground 
frosts may also cause the soil to “heave” 
and plants will be lifted out of the ground. 

Alternate freezing and thawing is often 
more damaging to the plant than the initial 
frost itself, especially for tender or half-hardy 
subjects such as bedding plants. Severe 
frost can split the bark on woody subjects 
and may also distort leaves. 

The damage caused by frost is directly 
related to its duration. A temperature of 
-4°C (25°F) for one hour may cause little or 
no damage, while the same temperature for 
four hours may be disastrous. 


WATERLOGGING AND DROUGHT 
The build-up of water in the soil, particularly 
where this occurs over a prolonged period 
of time, can be highly detrimental to the 
health of your plants. This is of greatest 
concern with plants that are not adapted to 
such waterlogged conditions. As a result, 
the roots of the plants will suffer and 
probably die from asphyxiation. 








Above: Large blocks of the same type of 
plant are easy for pests to locate and are 
therefore prone to attack. 


Water shortage or drought only tends to 
occur during the summer months when 
temperatures and light intensity are at their 
peak. The most obvious sign of the effects 
of water shortage on a plant is when it wilts 
and loses its turgidity. Water shortage also 
causes plant functions to slow down 
dramatically and prolonged drought can 
result in permanent cell damage. 


WIND 

The effects of wind damage to plants, 
especially woody trees and shrubs, are 
sometimes only too obvious, Wind often 
worsens extremes of temperature and 
drought. In severe cases of wind damage, 
trees can be broken and shrubs uprooted. 
The stronger the wind, the more damage is 
likely to occur. 


LIGHT IMBALANCES 

A plant's growth is always directed towards 
the available light. Plants growing in shade 
often become drawn and etiolated. 
Conversely, strong sunlight damages plants 
by scorching the foliage. To prevent such 
problems it is best to select plants that will 
grow well in the prevailing site conditions. 


NUTRIENT IMBALANCES 

Plants exhibit varying symptoms to a 
nutrient imbalance depending, in general, 
upon the severity of the problem, 
Symptoms of deficiency may include 
stunted growth, discoloured leaves 
(including mottling and interveinal 
coloration), the premature death of leaves 
and parts of the plant, twisted and distorted 
growth and poor root growth and 
development. 


Left: Planting crops among companion 
plants will make it more difficult for pests to 
locate them. 


Fight: A healthy, flourishing border, which is 
‘ee of pests and diseases, is the ultimate 
=m of all organic gardeners. 


The symptoms are usually noticed first 
the shoot tips, although problems may 
pear on any part of the plant and in 
“erent stages of growth. Determining a 
ise may involve an analysis of the soil. 
Any nutrient can be toxic to the plant if it 
present in sufficiently high amounts or is 
* of balance with other elements in the 
wing medium. 


POLLUTION 
fic symptoms of pollution may include 
ves turning brown at the tips and 
*ains, leaf discoloration or premature leaf 
Srowth may also be stunted, 
>»! pollutant damage can be very 
ere and rapid in its effects on a plant 
ts growth, Common problems that you 
encounter include extreme soil acidity 
«alinity, chemical toxicity, salt toxicity or 
=de residues, Of these, only soil 
/ is relatively easy to cure. If serious 
ton is suspected, then this requires 
alist help. Such situations, however, 
thankfully rare. 


PESTS AND DISEASES 
mportant to bear in mind that a certain 
f pest and disease invasion is normal 
n healthy crops, However, it is also 
say that healthy vigorous plants are 
= resistant to serious attack than plants 
‘ are growing under stress. The best 
f pest and disease control is 
isly prevention. You will need to be 
> find and recognize a range of pests 
)seases in order to prevent outbreaks 
nin your garden and, if necessary, 
prompt action. 





Left: Healthy plants 
are often the result 
of careful selection 
according to the 
site conditions. 


Right: /t is very 
important to 
recognize potential 
problems before 
your plants suffer 
too much damage. 
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PREVENTING 
PROBEEMS 


Organic gardening is about working with nature to create an environment 
in which plants can withstand attack from pests and diseases, without you 
resorting to the use of harmful insecticides. If plants become infested with 
pests or diseases, they may fail to give a good display and crop yields can 
suffer. Prevention is better than cure, and a keen eye and regular checks will 
help you to anticipate and prevent the worst of any potential problems. 


GOOD CULTURAL PRACTICE 

AND HYGIENE 

Many pests and diseases can survive 
without a susceptible host even under the 
most unfavourable conditions, Myriad plant 
diseases survive from one growing season 
to the next on plant debris, in the soil, on 
seeds or on alternate hosts (some pests 
and diseases affect different plant species 
at different times of the year e.g. peach- 
potato aphid). This means it is vital to 
remove and properly dispose of any infected 
plant materials. It is also important for the 
organic gardener to be aware of the diseases 
that can threaten an individual crop and 
recognize the conditions in which these 
potential threats to plant health can thrive. 


Above: The regular washing down of the 
glass panes in a greenhouse can reduce the 
build-up of disease-causing organisms. 


Right: Regular deadheading of old or 
damaged blooms will help to reduce the 
spread of some fungal diseases. 
GROW DISEASE-RESISTANT 
CULTIVARS 

Plant varieties and cultivars were mostly 
chosen for other reasons than their 
disease-resistant qualities. Often they 
become so commonly grown that their 
diseases become widespread. Many 

plants have disease-resistant strains or 
cultivars, but this does not necessarily 
guarantee that they will be immune to a 
disease. However, they will be better able to 
resist the worst of its ravages. 


AVOID PLANT STRESS 

A plant that is stressed — by drought or an 
unfavourable temperature, for example — 
will be predisposed to pest or disease 
attack. Plants that are not subjected to 
higher levels of stress than they can cope 
with will remain healthy and better able to 
deal with potential attackers. 

Stressed plants often show signs of 
physical disorders (e.g. being tall, drawn 
and pale due to lack of light). These can be 
due to the weather, being wrongly sited, 
nutrient imbalance or the presence of a 
toxic substance in the air or soil. Physically 
stressed plants may become sicker than if a 
pest- or disease-causing organism actually 
had invaded them. Stress can kill a plant if 
the problem is not quickly remedied. 


RIGHT PLANT, RIGHT PLACE 
Plants all have their preferred locations and 
the occurrence or lack of a particular 
environmental factor or factors will 
ultimately determine whether a plant will 
prosper in the position in which it has been 





Above: Place straw under growing 
strawberries in order to protect them from 
rot and soil-dwelling pests. 








Above: A planting combination of roses 
and daisies will help to attract beneficial 
predators to the garden. 





planted, Ferns, for example, need a cool 
moist site. Placing one in a hot sunny site 
will lead to its death as it struggles to keep 
its moisture, Plants that become stressed 
will neither grow as well, nor be as 
disease-resistant, as they would otherwise. 
Choosing an appropriate site in the first 
place will at least help to ensure the initial 
health of your plants and will render them 
more able to resist other potential threats to 
their health. 


RECOGNIZING THE PROBLEM 
Organic gardeners who understand pest 
life-cycles and behaviour are better able to 
determine when contro! will be most 
effective. Insects living in your garden are all 
part of nature's complex ecosystems and 
food chains. Less than one per cent of 
species that you are likely to encounter are 
considered pests. Since few insects are 
actually harmful, organic gardeners must 
learn which are pests, which are beneficials, 
and which ones will have no effect on the 
garden whatsoever. 


“a 

Despite the fact that they are not always 
popular, insects play an important role in 
our gardens, Beneficial insects, such as 
bees, are necessary in the organic garden 
to pollinate fruit and some vegetable crops. 
Sthers, such as springtails, also help to 
break down dead plant tissue, while wasps 
and ground beetles capture and eat other 
pest insects and are called predators. 
Wasps and midges have larvae that attack 
ests by living inside their bodies and are 
sailed parasitoids. Organic gardeners must 


earn to cherish this “willing army” of helpers 
n their gardens. 


wT < 


PEST AND DISEASE CYCLES 
Often gardeners believe that their plants 
have been attacked overnight. This may be 
true in the case of damping-off disease or 
with larger pests such as rabbits, More 
often, however, much has occurred before 
the symptoms are actually visible, 

The pathogen (the pest- or disease- 
ausing organism) must be introduced 
noculated) to the host plant. Most 
pathogens either move by themselves 
as with most pests) or must be carried to 
the host plant (as with the vast majority of 
diseases), Rain, wind, insects, birds and 
people usually spread plant diseases. 

Splashing rain carries spores of apple 
scab fungus from infected apple leaves to 
uninfected leaves, Wind blows fungal 
spores from plant to plant, while aphids and 
whiteflies transmit many common plant 
diseases. Believe it or not, smokers can 
transmit tobacco mosaic virus from a 
cigarette to tomato plants. 





Once the pathogen has been transferred 


to the host plant, it begins to multiply, 
change or grow into a form that can then 
enter the host. In many fungal diseases, 
the pathogen arrives on the plant as a 
spore, which must germinate before it can 
begin to grow and invade the plant. Once 
the fungal spore germinates, it sends out 
thread-like tubes called hyphae, These 
penetrate the plant through wounds or 
natural pores in the outer skin of leaves, 
stems and roots. The roots of bedding 
plants that have been damaged during 
transplanting are a common entry point for 
root-rotting fungi. A single aphid that lands 
on a plant can give birth to a clone every 
twelve hours and can eventually form a 
small thriving colony within a few days, 
leaving the gardener with the impression 
that it suddenly appeared. 

Once established, pests or diseases can 
grow or increase in number and begin 
damaging plant tissue, As they consume 
nutrients or plant tissue, evidence of the 
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Left: Always choose plants that are suited 
to the site. Alkaline soils — indicated here by 
the pink flower of this hydrangea — will not 
suit certain plant species. 


damage to the plant begins to appear. 
Symptoms may be seen on any plant parts 
and include mottling, dwarfing, distortion, 
discoloration, wilting, shrivelling or holes 
and notching in the margins of leaves. The 
first signs of pest infestation may not 
appear until well after the insect has laid its 
eggs and disappeared. 

Seeds or cuttings from infected plants 
will also transmit disease. Certified organic 
seed guarantees that at the time of sale 
the seeds are free of all diseases. Always try 
to obtain disease-free stock as this should 
guarantee that the plant is not infected and 
will not introduce disease into your garden. 
This is particularly important with plants 
such as roses as well as crop plants like 
raspberries and other small fruits. 

Pest insects and mites may carry 
diseases that infect plants. Organic 
gardeners use the term “pest management” 
rather than pest control or pest eradication. 
It is impossible to eradicate pests from your 
garden completely. The best option is 
to try to keep pest numbers low in order to 
minimize the damage that they can cause in 
your garden, 


ADOPT AN INTEGRATED 
STRATEGY 

Organic gardeners must learn how to use a 
range of pest management techniques, 
such as Introducing beneficial predators 
into their gardens (often referred to as 
biological controls), making gardens less 
attractive to harmful pests, and 
encouraging conditions in the garden that 
favour beneficial predators of all types 
(cultural controls). 


Left: Composting is 
the best way of 
recycling garden 
waste, but you 
must never 
compost material 
that is diseased. 
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PLANT PESTS 


Pests can be described as those creatures that harm your garden plants 
and, if left unchecked, they can quickly cause a great deal of damage. 
There is a huge army of these pests, but most organic gardeners are 
unlikely to encounter the vast majority of them. A basic knowledge of the 
commonest types that occur in domestic gardens is all that you should 


need to be familiar with in order to protect your plants and guarantee their 


health and successful growth. 


HOW CAN YOU TELL IF A PEST IS 
A PROBLEM OR NOT? 

Deciding whether a pest is a problem or not 
is very much a matter of opinion. 
Commercial growers assess the importance 
of a pest in terms of their financial losses, 
Domestic organic gardeners, however, tend 
to grow fewer plants or crops and mainly 
grow these for their beauty or for the 
pleasure of eating home-grown produce. 
The final decision as to the importance of a 
pest will rely upon the circumstances and 
experience of individual gardeners. All 
organic gardeners must be willing to accept 
a certain number of pests in their garden as 
these form part of the intricate food webs 
that result in natural control. If there are no 
pests, then the animals that eat them will 
disappear and open the door to future, 
potentially serious, pest outbreaks. 


RECOGNIZING PESTS 

It is important that you are able to 
accurately identify a pest that has been 
attacking your plants so that you can take 
the appropriate action, Just because an 
Insect Is seen walking on an affected plant 
does not mean that it is the one causing the 
damage. The only real way to control pests 





Above: Birds can be serious pests in the 
garden. Here, large bites have been taken 
out of a brassica. 


involves getting to know them. Many pests 
produce characteristic symptoms that 
make it possible to diagnose the cause with 
relative certainty. Some have a wide range 
of host plants, and symptoms may not 
always be as conspicuous on all affected 
plants. Close examination — perhaps with a 
hand lens — may be necessary for the final 
diagnosis. With careful observation and 
experience, it is possible to keep one step 
ahead of the pests in your garden. 


CONTROL OPTIONS 

It is important to control pests before they 
become a problem. A single black bean 
aphid (Aphis fabae) that lands on a 

broad bean at the start of the summer 
could theoretically give rise to 
2,000,000,000,000,000 aphids by the start 
of the autumn. This would be about a 


million tons of aphids. Numbers such as this 


are impossible but it does go to show that 
early control is essential. Quantities such as 
those quoted in the aphid example cannot 
occur as the food supply would run out 
before this can happen. In addition, 

a whole host of predators eat them, In just 
a few days, however, pests can cause 
considerable damage and quick action is 





Above: Rabbits can devastate a garden 
overnight, leaving nothing but chewed off 
stumps as a result of their visit. 





Above: Pests may well be present before 
symptoms appear. Close examination may 
reveal them before the plants start to suffer. 


needed if you are to save your plants. 
Organic gardeners must employ a full range 
of control measures to ensure their plants 
survive this seasonal invasion, including 
cultural practices (crop rotation, good 
hygiene and encouraging biodiversity), 
physical controls (hand picking, traps, 
repellents and barriers) and biological 
control (using other animals that naturally 
eat pests). These are covered more 
extensively later in this section but for now it 
is important to stress that pests can only 
really be controlled by an integrated 
strategy that uses a variety of techniques. 


CAN PESTS BE TOLERATED? 

It is worth pointing out that we tend to be 
unduly concerned with pests damaging our 
plants. Supermarkets have conditioned 

us to expect blemish-free produce. We 
need to judge the overall health of a plant 
rather than react when we see a pest. 

If there were no pests in the garden, then 
there would be no predators. Step back 
and look at the whole picture and 
remember that everything, even pests, has 
its place in nature. They all add to the 
interest and diversity that is the most unique 
quality of an organic garden, 





Above: Although fascinating to watch, 
squirrels are a garden pest and are closely 
related to rats. 


COMMON PESTS 


There is a seemingly endless array of garden creatures that are waiting to 
Gevour and attack your garden plants. The most common pests are 
almost worldwide in their distribution, but they can be controlled relatively 


easily. It can be discouraging to see how many potent! pests “a sess 
your garden, but it is important to bear in mind that you we) Gm) e=cm ter 
a handful of these in your gardening career. 



































PEST PLANTS AT RISK TREATMENT PEST PLANTS AT RISK TREATMENT 

Ants and Ants are not really Few organic treatments, but Mealy Suck the sap ofmany Biological controls are sentative 

termites pests, but they “farm” baits based on borax are useful. bugs species and produce Cultural contro! s more 
aphids for sticky sugar. Use a herbal spray of essential asticky honeydew that _ difficult and involves Geenctes 
Termites can attack oil (citronella and lavender) or supports the growth of with an organic soap Soler a 
some woody species. lukewarm water as a repellent. sooty moulds. then rinsing. 

Aphids Most cultivated Encourage beneficial insects Mites Acommon pest of Biological controls are avaihatie 
plants growinginthe to feed on them. Organic many plants, For a cultural control, enorowe 
open, under glass insecticidal soap can also be especially those humidity or spray foliage wet 
or indoors. useful, particularly if the aphids growing in hot dry an organic soap solution anc 

are being “farmed” by ants. conditions. then rinse. 

Birds Some birds will attack Bird scarers may be employed Moles Damage roots by Best controlled by trapping or 
fruit and brassicas as —_as a deterrent and netting will lifting small newly using repellents. Sonic repetiert 
well as brightly also provide cover for individual planted trees. Tunnel devices are rarely effective 
coloured flowers, crops and plants. under lawns, making Removing one mole can semmty 
including blossom. them a serious pest. “open the door” to another 

Cabbage The small maggots Place a collar around newly Nematodes A few species cause Regular crop rotations can help 

root fly grow and develop on __ planted seedlings, sinking itinto | (eelworms) disease-like symptoms. to reduce damage. If numbers 
and within the roots the ground to prevent the newly A problem when the build up or plants become 
of the developing hatched maggot from reaching same plants are grown _— badly affected, avoid growees 
cabbage plant. the plant roots. in the same place. the affected species. 

These root-feeding Try companion planting and Rabbits Rabbits gnaw shoots. § They may be trapped or a vane") 
maggots feed on avoid large monocultures of and hares, Mice and voles eat of repellents are available. Tree 
carrots, carrots. Erect plastic or fleece squirrels, small bulbs and corms and shrub shelters are usetw 

barriers, about 45-50cm (18-20in) voles in winter. They all against voles and mice as = 

high and 2—3m (6-1 Oft) apart. and mice ring-bark young trees. _ fencing for rabbits and hares 
Many different Birds and other predators will Sawflies Developing larvae eat + Control slugworm by appiyies 
species of plant, reduce populations. Biological plant tissue. Fruit insecticidal soap, Control fret 
especially those inthe control, using a bacterial agent, sawflies are notorious,  sawfly larvae with derris. Bot 
cabbage family. and pesticides such as derris. Slugworm sawfly these treatments reduce number 

Hand-pick off individual plants. attack ornamentals. of beneficial insect predators 
Raspberries, Keep the ground weed-free, and Scale Several species, A cultural control consists of 
strawberries, potatoes, well cultivated in orderto reduce _ insects some of which have swabbing woody stems with 
lettuce, young trees, the number of bugs. Roll lawns specific host plants. a strong organic soap solution 
lawns and some in late spring. or pruning and removing 
herbaceous perennials, affected parts. 
Browse on garden Notoriously difficult to control, Sciarid fly Tiny flies that feedon Control by preventing the pottec 
plants. Male deerrub often best kept out by fencing. (fungus soil fungus. Thelarvae mix becoming too wet, althous® 
their antlers against Repellents are available, based —_gnat) attack the roots of biological controls of nematoces 
trees, causing upon formulae such as bear or young plants in water- _ are also available. 
damage to the bark, even lion droppings. logged potting mix. 
Troublesome on Cover the fruit with a small Slugs and Common pests of a Often difficult to contro! althousg® 
softer fruits in warm piece of rag. Paper bags are snails wide variety of plants. they can be caught in traps 
conditions, especially also good to use, but can be Snails, in particular, containing beer. A variety of 
tomatoes. difficult to get around a truss cause damage and barriers and deterrents are 

of tomatoes. defoliation of plants, also available. 

Gail mites These pests affecta Generally not problematic orlife- Thrips Small insects suck the | Remove seriously damaged 

and wasps wide range of trees threatening. They are a good sap of soft foliage and _ foliage. Several natural predators 
and shrubs, especially _ indicator of healthy biodiversity attack flowers. Rarely (usually mites) are available or 
oak trees. in a garden. a problem outside in use against thrips. 

cooler climates. 

eat There are many Difficult to control. Remove dead Weevils Larvae attack roots, Wet acidic composts favour 

moppers different types, leaves to reduce overwintering stems or flowers and —_ ground-living types such @s ee 
affecting a wide range eggs and nymphs. Encourage fruit of a range of weevil. Biological contro! posite. 
of plant species, predators such as lacewings. plants. Adults feedon _ with parasitic nematodes * 

affected plants. temperatures sufficiently hegh 
eat There are many Hand-picking of severely Whiteflies Agreenhouse pestin _ Biological controls are evalletie 
aners hundreds of species _affectedleaves. Biological cooler climates that but the best option can be to 
that all have their controls exist but the problem is may occur outside in avoid growing susceptibie 
preferred host rarely serious enough to warrant warmer areas. species. 
species. their artificial introduction. 

Lasther- Can be a nuisance, Can be difficult to control. Damp — Woodlice Usually a pest Often more of an indication off 

yackets especially of turf sacking over the soil can lure (pill bugs) indoors of crops like Poor hygiene than 2 protien ie 





grass. They feed on 
roots just below the 
soil surface. 


them up to the surface where 
they can be hand-picked or left 
for birds to eat. 





cucumbers. May 
chew through young 
seedlings. 


itself. A sign that you enumt clean 
up the greenhouse. 
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PLANT DISEASES 


The early detection of plant disease can help to halt the widespread 
infestation of your crop. Try to establish a routine of regularly checking 
your plants and crops. Look closely for any telltale signs, using a hand 
lens if necessary. Remember that the first or most obvious symptom may 
not always be the only one or even the most important. Always check to 
see if there are other symptoms to ensure that you get the full picture 


before making your final diagnosis. 


RECOGNIZING PLANT DISEASES 
Vigilance is the key to success in controlling 
plant disease. Carefully inspect leaves, 
stems, roots, flowers and fruits for any sign 
of disease. You may even find it useful to 
cut open a branch or stem to look for 
problems such as discoloration of the 
tissue, which may explain leaf or stem 
wilting and sudden wilting of a section of 

or a whole plant. 

Stand back and look at the overall 
picture. Consider the whole environment. 
This will include the weather, soil, the stage 
of development of the plant (and any 
pathogens present), cultural practices and 
the condition of other plants in the area. All 
of this information can help to indicate what 
may be wrong with the plant. Remember 
that a plant growing in the wrong location 
may be stressed, 





Try to determine when the symptoms 
became apparent. The onset of a problem 
may be due to a cultural practice, the 
seasonal appearance of a disease or insect, 
or a weather-related event. Remember that 
long-term stress is slow to appear, taking a 
year or more at times. 

Try to determine whether the problem is 
spreading, as this may indicate that it is a 
disease, Check whether plants of other 
species have been affected, as diseases are 
usually (but not always) species-specific. 
Problems caused by environmental factors 
do not spread, although the symptoms may 
become more severe. 

You must know what the plant should 
look like in order to be able to recognize any 
abnormalities. Reading up a little on the 
species that you are growing in your garden 
can help you to make a more accurate 
diagnosis of the problem. 

Remember that there is usually no 
single cause of a disease infestation. The 
primary cause may be associated with 
cultural or environmental conditions, And 
just as there is probably no single cause, 
there is usually no single symptom. 

When you are attempting to diagnose 
the cause of plant illness, always inspect 
symptoms that appear on parts that are still 
alive (or at least partially alive). Dead plants 
are often invaded by secondary infestations 
of decomposer fungi, which may hide the 
original problem. If possible, make an 
examination of the entire plant, including 
roots, although this may not be possible for 
large specimens such as trees. 


Left: Although a plant may be in obvious 
distress, closer examination may be needed 
to properly determine the cause. 


Right: Disease-causing organisms can enter 
a plant each time it is cut or pruned. 





Above: Modern rose varieties are highly 
susceptible to diseases such as blackspot 
and mildew. 


CONTROL OPTIONS 

Ultimately, where a serious disease is 
suspected, it may be advisable to avoid 
growing susceptible species altogether, or, 
in the case of fruit and vegetables, to rotate 
the crop as part of a regular cycle. Make 
notes that provide details on disease 
occurrence (the type of disease and when 
it appeared), the plants affected, the 
weather and environmental conditions in 
your garden each year. By doing this you 
can better anticipate what problems are 
likely to occur in your garden during the 
growing season. 

Finally, remember that even the best 
gardeners lose plants to disease. This is 
only serious when large numbers of plants 
are affected. A diverse garden will contain 
other highlights, and diseases will claim only 
a fraction of the planting. 





COMMON DISEASES 

There are all kinds of diseases that can affect your plants. Most of these 
are mercifully rare, but every garden will suffer from its share of 
diseases during the growing season. Most of these conditions are 


DISEASE 





Bacterial canker 


Blackspot 


Bracket fungus 


Common scab 


of apple 


Coral spot 


Downy mildew 


Fireblight 


Fungal canker 


Honey fungus 


Mosaic virus 


Phytophthora 


Powdery mildew 


Saverieaf 


Stem rot 








PLANTS AT RISK AND THE SYMPTOMS 
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relatively easy to deal with, but a correct diagnosis is essential. As always, 
it is preferable to try to prevent these diseases taking hold and spreading 
in the first place rather than treating them when they occur. 


TREATMENT 





Many trees and shrubs. Reduces vigour and the rate of 
growth of the affected plant. Branches become girdled and 
die back. A sticky secretion will ooze from cracks or welts in 
the bark. 


Acommon fungal disease of roses, which is most prevalent 
on modern hybrid tea and floribunda types. Black spots 
appear, primarily on the leaves and sometimes on the stems 
as well. 


This disease can affect all types of tree. Bracket fungi 

are the fruiting bodies of fungi that either parasitize healthy 
heart wood or, more commonly, decay heart wood that is 
already dead. 


A bacterial disease that causes the formation of large 
(albeit harmless) scabs on the surface of the apples. 
Commonly encountered in damp weather and on trees with 
crowded branches. 


A common fungus affecting many woody plant species. 
Appears as pink or bright red, raised pustules on wood that is 
showing signs of dieback. 


A group of fungal diseases that affects a wide range of 
plants. Appears as a white coating over leaves that display 
distended growth, browning and wilting. Thrives in warm 
moist conditions. 


Attacks plants of the Rosaceae family, notably apples, pears, 
plums, cherries, pyracanthas, cotoneasters and roses. The 
affected plant dies back rapidly from the branch tip. 


Affects many woody plants, The bark tissue begins to peel 
and flake away around the affected tissue in concentric rings. 


A soll-dwelling fungus that parasitizes the roots of woody 
plants. Leaves tend to discolour and wilt and fail to develop in 
the spring. Ultimately, this can weaken and kill the plant. 


This group of viruses affects a very large number of species 
and is characterized by an irregular, angular mottling or 
streaking of the leaves, 


A soil-borne fungal disease that affects many species of woody 
plants, particularly conifers. Branches die back, often very 
quickly. Serious infection may cause death for a large 
proportion of the root system and severe dieback of top growth. 


Affects many plant species, with asters being especially 
prone. The leaves become covered with white powdery 
patches that may distort growth or even cause leaf drop in 
severe cases. Thrives in warm, humid or wet conditions. 


Acommon fungal disease affecting many species. Characterized 
by rusty coloured patches or spots, known as pustules, on 

leaves. Tissue around the pustules yellows and dies, and this, 
in turn, may distort growth or cause leaf drop in severe cases. 


Affects both fruiting and ornamental species of Prunus. The 
leaves on some branches gain a silvery sheen, gradually 
dying back a year or two later. A purple fungal growth appears 
on the dead tissue. 


Attacks trees and larger woody plants. Stems and branches 
gradually become hollow. 


Difficult to control once a plant is infected. Confine the problem to 
one specimen by cleaning pruning tools between cuts and before 
moving on to another specimen of the same type. 


Prune bush roses into a goblet shape. Use disease-resistant 
cultivars, Dust affected plants with sulphur early and intermittently 
throughout the growing season. 


Many affected trees live for many years and need only be felled if 
they present a risk of collapse. 


Rake up and dispose of affected leaves. Prune out cracked or 
scabby shoots to remove places for the fungus to overwinter. 


Prune out infected tissue and destroy It. Regular “hygienic 
pruning" can help to prevent it taking hold in the first place. 


Dust with sulphur or spray with Bordeaux mixture to form a 
protective barrier against the spores. Note that these are both 
easily washed off by watering or rain. 


Remove and destroy all affected material, cutting back to at least 
50cm (20in) below the point of infection. Best to remove diseased 
plants, replacing them with a non-susceptible tree or shrub. 


Prune out the affected material, about 15cm (6in) below the point 
of infection, and burn it. Clean tools with disinfectant between cuts 
and especially between pruning individual plants. 


Difficult to control organically, It may be best to grow herbaceous 
plants in affected areas for two to three years before attempting to 
replant woody plants there. 


Winged insects that feed on plants, then migrate to another, 
can rapidly spread the virus. Control the pests themselves 
where possible, 


There is no cure for this condition and the removal of badly 
affected plants may be the only answer. The disease Is often 
restricted to damp or heavy soils, although prolonged wet weather 
can result in outbreaks, 


Sulphur and Bordeaux mixture can provide protection, but these 
are easily washed off in wet conditions. Avoid growing susceptible 
species if conditions favour the spread of the disease. 


Commonly seen on soils rich in nitrogen. It may have a noticeable 
effect on seasonal crops or those grown for their leaves. Bordeaux 
mixture can reduce its spread but it is difficult to control completely. 
Avoid susceptible crops and varieties if the problem is persistent. 


The affected wood should be pruned out below the point of 
infection and disposed of in late summer after fruit has set. 
Badly infected specimens should be removed completely and 
disposed of, preferably by burning. 


Smaller trees or shrubs may be much more seriously affected and 
may be best removed if their condition deteriorates too much. 
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PLANT DISORDERS 


Many external factors can affect garden plants. Weather seldom does 
what we want it to — there is either too little or too much rain or it is too 
cold or too hot. If you combine these climatic disappointments with other 
factors that can affect your plants, such as pollution or nutrient 
deficiencies, you will see why these difficult conditions can produce a 
number of disease-like symptoms. They can all put severe stress on an 
ornamental plant or crop and so precipitate attack from living organisms. 


RECOGNIZING DISORDERS 

Plants can be susceptible to a long list of 
outside forces. Extremes of weather, 
nutrient deficiencies and physical damage 
can all take their toll on the health and 
vigour of a plant. Other environmental 
factors, such as too much or too little water 
or pollutants in the soil, can also encourage 
disease-like symptoms. 

Soil pollution can be caused by nutrient 
deficiency, misapplied fertilizer (resulting in 
too much nutrient and, therefore, toxicity), 
spilt lawnmower fuel (perhaps due to 
careless filling) or buried inert material, 
Airborne pollution can be more insidious 
and more difficult to determine or detect. 

Weather events such as high winds or 
frost may go unnoticed if you are not there 
to witness them. A huge storm will leave 
evidence In its wake. The effect of a sharp 
early morning frost, however, or a steady 
drying wind on a sunny afternoon may not 
show the damage caused until several days 
have passed, Often frost occurs in the 
hours just before daybreak and quickly 
disappears to leave a fine sunny morning. 





Disease can result from a combination 
of factors, affecting growing conditions and 
actual disease-causing organisms. Plants 
may initially be placed under stress — by 
high winds or frost, for example — making 
them vulnerable to attack by living agents. 
For instance, drought may damage roots, 
which in turn renders them more liable to 
infection by fungal diseases. 

It is important to determine whether the 
distress that your plant is suffering is the 
result of a pathogen or due to a problem 
in the environment. In order to work out 
which of these is responsible, look to see if 
the occurrence of ill health is random or 
uniform in terms of its distribution, As a 
general rule of thumb, randomly distributed 
symptoms on injured plants are usually 
caused by a living factor, such as infectious 
diseases or a pest, In addition to this, 
infestations, particularly those caused by 
diseases, tend to radiate out from central 
points. Uniform patterns are generally 
associated with non-living or non-infectious 
agents such as poisons, fertilizers, 
environmental stress or mechanical damage. 





Above: Nutrient deficiencies can cause 
discoloration of the leaves. This plant is 
short of magnesium. 





Above: Drought is a common cause of 
stress in potted plants, damaging both roots 
and shoots. 


CONTROL OPTIONS 

If the cause of the problem is physical, you 
will need to find out whether it is due to a 
recurring environmental factor inherent in 
the site, such as constant buffeting by 
strong winds, or whether it is caused by 
“one-off” events such as unseasonable 
frosts or contamination from a careless 
neighbour's weedkiller spray. Some factors 
can be removed, such as polluted soil, and 
windbreaks can be planted and fleece 
draped over tender specimens on cold 
nights. If plants continue to be affected, it 
could be that the plant is in the wrong place 
and you may have to try it elsewhere. 


Left: Plants sometimes show unusual 
growth patterns in response to 
environmental conditions. Here, the growth 
of a tree has been affected by the wind. 


COMMON DISORDERS 

osortters are the result of either an imbalance of essential nutrients or of a 
“eee of stresses that are caused by adverse or difficult environmental 
“eePons. Many of the disorders and conditions described here can 
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resemble diseases. This means that is very important for you to diagnose 
the cause of the distress in the plant before taking any remedial action. 
A plant disorder will call for a different response to a plant disease. 


TREATMENT 
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The patchy establishment of cover crops or turf can be due to 
soil compaction or underground obstructions. Soil can easily 
become compacted if it is walked on a lot, particularly when it 
is wet. Buried obstructions such as rubble can also cause 
similar growth distortions. 


Usually the result of overwatering, particularly with container- 
grown plants. The waterlogged soil or potting mix forces 
oxygen out of the soil, thereby suffocating the roots which 
suffer a form of drought-stress. 


Sun-loving plants kept in low light conditions quickly become 
starved and will be significantly weakened. If kept in these 
conditions for any length of time, the plant will eventually die. 


Frost damage on buds and leaves in early spring, even to 
hardy specimens, is usually noticed on new growth that has 
not yet become acclimatized. It is the sudden shock that often 
causes the problem, not the actual temperature itself. 


High winds and bright sunlight, especially on shade-loving 
species. Some plants can also be damaged by watering in 
bright sunlight, by providing too little or too much water or by 
applying too much fertilizer to the soil. Hail can also cause leaf 
spotting or holes. 


High winds, which are especially damaging to deciduous 
woody plants in full leaf. Herbaceous plants can easily break if 


not adequately staked, as may newly planted trees and shrubs. 


Snow can snap the branches of conifers and evergreens. 
Visiting animals can also flatten or snap garden plants. 


A lack of or too much of a particular nutrient. Nutrients can 
also become in short supply if other nutrients are present in 
large amounts. 


Leaked fuel or lubricants used in construction work can leave 
the ground contaminated, This is usually more of a problem in 
gardens attached to modern houses. Underground gas pipes 
can leak, flooding the ground with gas that is lethal to plant 
roots. Other chemical spillages could come from machinery 
such as a lawnmower. 


This can cause instability and the collapse of larger trees and 
shrubs. Tree and shrub roots become woody following the 
first year’s growth and, if these are constrained in round pots, 
they tend to grow in spirals. 


Anormal response in many plants to either a lack of water or 
high temperatures, and not necessarily a cause for great 
concern. Ligularias habitually wilt on hot summer afternoons, 
even when planted in wet ground, only to “pick up” and show 
no ill effects later. 


Remove all buried rubble prior to planting or replanting. Relieve 
compaction by cultivating and replant if required. 


Do not water until the soil or potting mix dries out a little. Check 
to see if plants need watering before doing so. 


Choose specimens that are appropriate for the light levels in 
the garden. 


Cover slightly tender plants with fleece in the winter. Lightly 
spray plants with water in the evening to help protect against 
late frosts. 


Water in the evening. Choose wind-resistant species, if 
appropriate. Apply fertilizer at recommended rates. Do not 
over- or under-water plants. 


Stake plants firmly and ensure that animals are excluded from 
areas where plants could be damaged. 


Deficiencies are best treated with the application of fertilizer or 
choose plants that are adapted to deal with the site conditions. 


Remove all affected soil and replace with fresh topsoil. If pipes 
are leaking, make sure that they are fixed before replacing soil. 
Fill lawnmowers with fuel over a plastic sheet. 


Try to use bare-rooted stock whenever possible. Tease out 
roots from the rootball immediately prior to planting. 


Treatment may not always be necessary. Check the soil first to 
see if it is dry. If not, wait until the evening to see if the plant 
shows any signs of improvement. 





72 Plant Health 


BENEFICIAL 
PREDATORS 


A thriving population of natural predators and parasites can significantly 
help to keep pest populations down. The organic gardener must strive to 
create and maintain an environment in which these welcome visitors to 





the garden or greenhouse can prosper. Above all, this means avoiding 
pesticides, which can wipe out beneficial predators and so upset the 
natural balance in the garden or greenhouse. 


BIOLOGICAL CONTROLS 

Nearly every species of plant-feeding insect 
has another insect that is its predator or 
parasite. Some pests, such as aphids, are 
eaten by ladybirds (ladybugs), hoverflies 
and midge larvae, parasitized by wasps and 
infested by fungal diseases. Large pest 
populations are a food larder for many 
“natural enemies”, including carnivorous 
animals, parasites and diseases. 

Biological methods of control use these 
natural enemies of pest insects to keep their 
populations under control. It is like having 
an army of insects and other creatures 
doing the work for you. Biological controls 
can be encouraged into the garden by 
creating a suitable habitat. Ironically, this 
means that the pests must be present first. 
They must also be present in sufficient 
numbers to support a viable population of 
the beneficial predator. This can be a 
complex area and the easiest way is to 
encourage the conditions that will favour a 
balanced food web to develop. Purchasing 
beneficials is only generally recommended 
for use in greenhouses although a few 
(particularly microbes) are suitable for 
use outdoors, 


Above: Biological controls are a successful 
way to fight pests. They are mainly used in 
greenhouses, but others are now becoming 
available for the open garden. The control 
insects are released, here from a sachet, in 
order to attact the pests. 


CREATING SUITABLE HABITATS 
The easiest way to achieve this is to get a 
mixture of habitats. The more variety your 
garden has, the more biodiversity it will 
support. Ponds, long grass, log piles, and 
food plants for animals with varied tastes all 
encourage a stable garden ecosystem 
where pests are kept at relatively low levels. 
Many birds and bats eat insects. Bats 
need a roosting site, so place a purpose- 
made bat box on the shady side of a tree. 
Position the box at least 3m (10ft) high with 
a clear airspace in front. Night-scented 
flowers encourage the moths that bats feed 
upon. This is the key. The predators must 
be able to live in your garden or they will go 
and find a more suitable habitat elsewhere. 
The longer you garden organically, the 
more balance will appear in your garden. This 
is simply because your garden ecosystem 
begins to stabilize and diversify over time. 


BENEFICIAL INSECTS 

Predators (those that devour pests directly) 
and parasitic insects (those whose young 
hatch inside and devour pests) are often 
termed “beneficials”. Predators include , 
acewings and wasps. Parasitic insects 


Above: Creating a diverse range of habitats, 
including a pond, in your garden will 
encourage beneficial predators. 





Above: Log piles encourage beneficial 
predators such as beetles to colonize and 
take shelter in your garden. 


(more correctly termed parasitoids) are less 
well known than predators, but equally 
effective. They lay their eggs in a pest 
species. When the eggs hatch, the larvae 
feed on the pest insect, killing it. The 
majority of these insects are tiny wasps, 
although some flies and mites also fall 
under this category. Learning to recognize 
beneficial insects is crucial if you want to 
avoid killing your army of garden helpers. 





BENEFICIAL PREDATORS IN THE GARDEN 








There are many beneficial predators that will willingly take up residence in your garden and 
help to control populations of pests in a natural way. 


e Anthocorid bug or red ¢ Harvestman 
kneed capsid ¢ Hedgehogs 
¢ Bats ¢ Hoverflies 
° Birds (robin, blue tit e Lacewings 
and thrush) (adult or larva) 
° Centipedes ¢ Ladybirds (ladybugs) 
¢ Earwigs ¢ Mites e.g. Phytoseiulus 


¢ Frogs, toads and newts 
e Ground beetle 


¢ Nematodes e.g. 
Heterorhabditis 


¢ Parasitic wasps 
(Encarsia or 
Aphidoletes) 

© Slow worm 

© Spider on web or 
wolf spider 

 Tachinid flies 

° Wasps (solitary 
and social) 











Piaiie swears ow 





BIOLOGICAL CONTROLS IN THE GREENHOUSE OR GARDEN 


The application of biological controls in the greenhouse or garden 
involves using predatory insects or other beneficial animals to control 
commonly occurring pests. Many pests are only a problem because 


their natural predators are missing from the garden. 
Introducing a biological control usually results in the rapid 
control of the pest. 





NAME PREFERRED TEMPERATURE WHAT THEY CONTROL 
RANGE 
Amblyseus cucumeris 25°C (77°F) The nymphal forms and adults consume large quantities of immature thrips. 
(predatory mite) 
Aphidoletes aphidimyza 21°C (70°F); needs 80%+ humidity Tiny mosquito-like midge larvae that control substantial populations of more than 


(predatory midge larva) 


20-25°C (68-77°F); needs 70%+ 


Cryptolaemus 

montrouzieri humidity 
(predatory beetle) 

Encarsia formosa 18-25°C (64-77°F) 


(parasitic wasp) 


Heterorhabditis megidis 
(parasitic nematode) 


Metaphycus helvolus 
(parasitic wasp) 


Phasmarhabditis 
hermaphrodita 
(parasitic nematode) 


Phytoseiulus persimilis 
(predatory mite) 


Steinernema feltiae 
(parasitic nematode) 


Minimum soil temperature of 14°C 
(57°F). If temperature drops below 20°C 
(68°F), they become less effective. 


20-30°C (68-86°F) 


Minimum soil temperature of 5°C (40°F) 


Use once temperature is regularly 
above 15°C (60°F). Best at 18-25°C 
(64-77°F); needs 60%+ humidity 


Minimum temperature of 10°C (50°F), 
although they remain effective when 
the soil temperature drops below this. 


60 species of aphids. 


This ladybird is effective in controlling mealybugs on houseplants and in 
greenhouses. 


Minute, flying parasitic wasps, which lay their eggs inside whitefly scales (the pupa 
stage) and eat them in two to four weeks 


Patrol the soil to a depth of about 18cm (7in) and quickly take care of the slow- 
moving grubs, like vine weevil grubs and chafers. Very effective in pots and 
containers. Soil must be moist. 


These tiny, black and yellow wasps are effective against several soft-scale species, 
including brown scale. The females lay their eggs under the body of first- and 
second-stage scales. The grubs feed on scales and develop into adults within two 
weeks, Adults also provide control by feeding on non-parasitized scales. 
Metaphycus are most effective in semi-tropical conditions. 


Useful for slug control. Should be applied during the early growing stages of 
vulnerable plants. Needs moist soil. 


Predator mites, slightly larger than the two-spotted mites (also known as red 
spider mites) upon which they feed. 


Aggressive predators used to control fungus gnats, mushroom flies and 
leatherjackets. They can be used on lawns as well as in flower and vegetable 
gardens, fields, orchards and greenhouses. 














Above: Ladybirds (ladybugs) are just one of 
the many beneficial insects that will help to 
keep garden pests in check. 


MICROBES 

Bacteria, fungi, viruses, protozoans and 
parasitic nematodes are microorganisms 
that attack insects. These microscopic 
hordes are generally effective against very 
specific pests and present little risk to 
humans and the environment. Many 


organic gardeners may well be familiar with 
a popularly known, microbial-based 
insecticide known as Bt or Bacillus 
thuringiensis. This commonly available 
product, which is used to kill many different 
kinds of moth and butterfly larvae, is a 
bacterium. It produces a toxin that kills 
specific caterpillars, The larval pest usually 
dies within four to seven days. There are 
many strains of Bt, each type controlling 
specific pests. 

Parasitic nematodes are also very 
effective against certain pests that live in the 
soil. However, the nematodes require moist 
conditions in order to survive and their 
temperature requirements further limit their 
use to greenhouses in many cases. 

Despite their potential, very few fungi, 
viruses and protozoa are commercially 
available because these living organisms 
are difficult to raise, store and apply. The 
best way to encourage these willing and 
tiny helpers into your garden is to maintain a 
healthy soil that is rich and diverse in terms 
of the life it contains. 








Above: Providing convenient shelter, such 
as this lacewing hotel, for beneficial insects 
can help to increase their numbers. 
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OTHER CONTROL 
METHODS 


There are many ways of dealing with the different pests that appear in the 
garden. Some of these methods have been tried and tested for 
generations, others are individual to the gardener and are often the result 
of a happy accident. As an organic gardener, you must learn to use as 
many different tricks as possible to manage the pests in your garden and 
to protect your plants. 


GOOD GARDENING PRACTICE 

The selection and culture of plants can 
reduce the potential for pests and diseases. 
Cultural practices are methods the organic 
gardener can use to change environmental 
factors that affect plants and their pest 
populations. It is essential, therefore, that 
gardeners know the cultural or growing 
requirements of each plant. Providing the 
correct conditions results in a vigorous plant 
that is less likely to be attacked by pests and 
diseases and can tolerate some damage 


ASSESSING THE DAMAGE 

When problems do arise, you must decide 
whether a pest is causing enough damage 
to warrant control. In other words, you will 


need to assess how far the problem can be 
tolerated before action is necessary. Some 
form of pest damage is inevitable with any 
crop, but you will need to establish limits. 
To do this, you will need to take into 
consideration the amount of damage that 
can be tolerated, the numbers of an 
individual pest that can cause significant 
damage and the plants’ stage of 
development. The health and vigour of the 
plant can also have a direct bearing on 
when or if you need to take action. A few 
holes on a leaf may not require control, but, 
if most of the leaf has been eaten, the plant 
may die. 


TAKING ACTION 

Monitor your plants to determine when 
action is necessary. A thorough inspection 
of the plant allows you to identify a problem 
before major damage occurs. You should 
also inspect the plant’s entire environment 
for clues to the problem. Observing and 
keeping records of weather conditions, for 
example, can help provide clues to growth 
patterns and problems. 





Above: Compact discs are an unusual and 
amusing way of scaring away marauding 
birds from your crops. 








Above: Companion plants such as these 
marigolds confuse or deter pests that would 
otherwise attack garden plants. 


Left: Slugs and 
snails are 
notorious garden 
pests that are 
easily kept at bay 
using a water trap. 


TYPES OF CONTROL 

Control options can be arranged by their 
mode of action and their impact on the 
environment. These methods of control can 
be grouped from least to highest impact: 
cultural and mechanical controls and 
“permitted” chemical controls (soaps, oils 
and botanical insecticides), 

Cultural control includes hand removal of 
larger pests, the use of screens, barriers, 
and traps, freezing and crushing. These 
methods generally have little or no negative 
effect on the environment and are 
particularly suitable for smaller gardens. 


COMPANION PLANTING 

This is commonly used to protect plants 
from pest attack. The theory is that the 
companion plants — flowers growing next 
to a food crop, for example — disrupt the 
searching pattern of the pests looking for 
host plants. They literally smell these hosts 
but become confused with the more diverse 
planting style. Separating rows of 
cabbages, broccoli or other brassicas with 
rows of onions has always been a popular 


combination, possibly because the onion’s 
strong scent confuses cabbage pests. 
Tomato plants also grow well next to 
sabbages and seem to deter caterpillars 
while growing leeks near carrots repels 
sarrot flies. 


SCREENS AND BARRIERS 
Any material that is fine enough to keep 
pests out can be used as a barrier. A variety 
» screens of different mesh sizes can keep 
ut large insects, birds and rabbits, but they 
an also prevent pollinating insects from 
reaching a plant, resulting in lack of fruit. 
Sardboard and metal collars will prevent 
sutworms from reaching young transplants. 
Sticky bands placed on tree trunks trap 
beetles and soil-hibernating pests. 
Sopper strips are available for slug control. 
These supposedly react with the slugs’ 
sime to shock them. Sharp particles, such 
2s crushed eggshells, are also used to 
ontrol slugs. 


TRAPS 
Sertain insect pests can be monitored by 
s8ing traps. Sticky coloured traps, 
pheromone traps and pitfall traps (like 
beer traps for slugs) can all be used to 
nonitor the occurrence of some pests. 
Vniteflies and aphids are attracted to bright 
yellow, and this colour is used for sticky 
ards upon which they become trapped. 
You may want to apply a control and then 
enclose the plants in netting to keep further 
nfestation from occurring — perhaps putting 
#2 Netting and then releasing predators. 
Traps usually serve as a monitoring 
system, warning of the presence or 


increase in undesirable pest numbers. Traps 
can also be useful in timing control 
measures by showing the presence of 
migrating or emerging adults. The control 
measure can then be introduced at the best 
time to control the particular pest. Codling 
moth traps for use in orchards are a good 
example of this. They are sometimes used 
to control numbers, but most types are 
limited in their real effectiveness. Yellow, 
sticky traps attract whiteflies, aphids, thrips, 
leafhoppers and other small flying insects. 
Traps that use pheromones or attractive 
scents to tantalize adult insects are best 
used as a way to check presence and 
numbers. Pitfall traps can be cups or jars 
placed into the ground filled with yeast and 
water or beer to trap slugs. 


WATER 

A jet of water from a hose washes aphids, 
spider mites and other small insects from 
plant foliage. This must be done frequently 
since it does not kill insects or eggs and it 
does not prevent some insects from 
crawling back on to plants. 


INSECTICIDAL SOAPS 

These are made from the salts of fatty 
acids. Fatty acids are components of the 
fats and oils found in plants and animals. 
These soaps should not be confused with 
ordinary cleaning soaps. Insecticidal soaps 
kill only what they touch and are effective 
against soft-bodied pests such as aphids, 
thrips, crawler stage scales, whiteflies, 
leafhoppers and mites. Insecticidal soaps 
may cause burning on some plants, 
particularly those with hairy leaves, Test 





Above: Birds can be dissuaded from 
attacking your plants by stretching string 
and shiny foil over the crops. 


insecticidal soap on a single leaf if you are 
unsure — burning will usually occur within 
24 hours. 


BOTANICAL INSECTICIDES 

Derived from plants, botanical insecticides 
include pyrethrum, citrus oil extracts and the 
extract of the neem tree. They act rapidly to 
stop feeding by insects, although they may 
not kill the pest for hours or days. There are 
also disadvantages to the use of botanicals 
They must be applied frequently, may be 
difficult to obtain, and, although generally 
less toxic than many pesticides, they are 
still toxic and may harm other beneficial 
garden residents. 





Above: Sticky traps are another form of pest control in greenhouses. 
Here, pheromones attract pests to the trap where they get stuck. 
Other traps consist of sheets of plastic covered with a non-drying glue. 


Above: Horticultural fleece, which is stretched over developing 
young plants, can provide a physical barrier against smaller pests 
such as flying insects. 
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TRAPS, BARRIERS AND DETERRENTS 

The prevention of pest and disease attacks is an essential part of organic gardening. 

Plants that are infected by pests or diseases are weaker specimens that are difficult to treat 
and never quite recover their former vigour. Many garden pests can be trapped or kept at 
bay using relatively inexpensive materials and sometimes recycled household items. Put 
the barriers in place when the plants are young and always ensure that pests are not 


trapped inside the barrier. 





CONTROL METHOD HOW IT WORKS 

Beer traps and deterrents Traps are effective ways of both controlling pests, such as slugs, 
(granules, copper strips and finding out which ones you actually have. Deterrents are 
and greasebands) physical barriers over which the pest cannot or will not pass. 


Bug nets in the greenhouse 


Fleece on frames 


Fleece stretched over a crop 


Fruit nets over fruit 


Individual cloches 


Mesh cages for trees 


Rabbit fencing 


Bird scarers 


(e.g. scarecrows) 


String or wire netting 
stretched over seedlings 
(e.g. peas) 


Traps (sticky, coloured traps 
used in the greenhouse) 


Traps (pheromone) 


Tree guards (spiral) 


Tree shelter 


Twiggy branches over plants 


There are many types and their effectiveness can vary. 


Greenhouse vents are problematic in terms of pest control in that 
they allow both pests in and purchased biological controls out. 
Bug nets are put in place to avoid this happening. 


Frames covered in horticultural fleece can be used over outdoor 
crops to help keep pests out and control the temperature. 


Fleece can be used to create a favourable microclimate around 
young plants. It also acts as a barrier to airborne pests. On the 
downside, however, it can also keep out airborne predators from 
pests that overwinter in the soil. 


Fruit nets are especially useful for summer soft fruit crops that 
can quickly be devastated by birds. 


Cloches can act as barriers to a wide variety of airborne pests. 
Any pests that are sealed into this environment may, however, 
find the perfect environment within which to thrive. 


Mesh cages are usually used to keep rabbits and hares at bay. 
They are usually simple constructions formed from three or more 
stakes driven into the ground with chicken wire (or similar) 
attached to them. 


A continuous barrier to prevent rabbits entering areas where 
plants are growing. The base of the wire should be buried 
below ground level to prevent the rabbits burrowing a passage 
beneath it. 


Bird scarers have the drawback of a limited lifespan before the 
birds learn that they are not a real threat. They can, of course, 
be changed and most bird scarers are only needed on a 
seasonal basis. 


Aerial barriers can protect against bird attack. They may only be 
needed for the duration of the crop’s life or even less. 


Sticky traps can provide a certain degree of control against 
the flying adults of insect pests. However, they are not as 
effective as they are sometimes thought to be and are, in fact, 
of more use for showing whether a particular pest is present 
or not, thereby allowing appropriate control measures to be 
put in place. 


Pheromone traps are used to detect the presence of insects. 
The pheromones attract members of the opposite sex and the 
appearance of the target species allows you to begin looking for 
and controlling the young that cause the damage. 


Spiral guards are useful for protecting the bark of newly planted 
trees from rabbits and hares, especially in winter and early 
spring. These guards expand as the tree develops, but they are 
best removed completely after about a year. 


These protect newly planted trees from vertebrate pests and 
from the worst rigours of the environment by providing a 
favourable microclimate around them. They naturally degrade 
under the action of sunlight, but are best removed after two to 
three years. 


Arched over young plants, these can be an effective deterrent to 
pests such as birds and cats. They do not prevent the migration 
of beneficial predators to the plants. 














Above: Slugs and snails can be caught in a 
trap that is filled with stale beer, or water 
that has been mixed with yeast. 





Above: Ring tunnels that are covered in a 
fine mesh will prevent flying insects from 
attacking your crops. 





Above: Plastic netting, stretched over the 
crop and carefully secured, provides an 
effective barrier against birds. 
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ORGANIC PESTICIDES 

While most pesticides are not used in organic gardens, some naturally occurring 
substances can be used to protect your plants from pests and diseases. The pesticides 
which you are allowed to use in an organic garden should only be applied when necessary 
and not on a regular basis. 


ORGANIC PESTICIDE HOW IT WORKS 











Bacillus thuringiensis These are bacterial spores that produce a toxic protein that is useful 
against caterpillars but will not cause any harm to beneficials. 
Bacillus thuringiensis works quickly, paralysing the caterpillar and 
so preventing any further damage, although it quickly degrades 
in sunlight and needs frequent re-application throughout the 
growing season. 





Bordeaux mixture A compound containing copper and sulphur used to control various 
fungal diseases including apple scab and potato blight. It is harmful 
to fish and livestock, and frequent use can lead to a build up of 
copper in the soil that can be harmful to worms. 





Above: Old plastic bottles make an ideal 

barrier to protect young plants from pests. 
tet Derris A chemical extracted from the roots of the derris and longocarpus 

These are cheaper than traditional cloches. plants. It is useful against a variety of insects including aphids, 
caterpillars, sawflies and plant-eating beetles. It can prove harmful to 
beneficials, although it is not a threat to bees. 


Insecticidal soap This is not soap, like the domestic washing soap, but is made from 
the salts of fatty acids, extracted from plant material. It can be 
effective against a wide variety of insect pests, although it can 
damage sensitive plant species. 


Plant oils Their effectiveness varies but most depend upon coming into contact 
with the pest itself and suffocating it, although some, like neem tree 
oil, do appear to have insecticidal properties. 


Pyrethrum This organic pesticide is extracted from the flower-heads of 
Chrysanthemum cinerariifolium and is especially effective in 
controlling aphids. However, it does not persist for long and can also 
cause harm to beneficial insects. 





Sulphur An effective fungicide against a variety of plant fungi, including 
powdery mildew, greymould and blackspot. Sulphur can also prove 
harmful to predatory mites and can cause damage to certain 
sensitive species. 


Above: Chicken wire, stretched over young 
plants, will prevent birds from reaching and 
eating them. Be 











Above: Tree shelters and quills protect trees Above: Scarecrows are an attractive garden. They should be moved around 
from rabbits and voles, and also provide an method of deterring birds and occasionally the garden and redressed so that the birds 
ideal growing environment for the tree. large pests away from your vegetable do not get too accustomed to them. 


THE ORNAMENTAL 
GARDEN 


Unlike the more fleeting nature of crops in the kitchen garden, 
the plants in the ornamental garden are usually permanent, 
which means that a stable ecology may be set up very easily. 
In fact, lawns, shrubs, trees and flower beds can all be adapted 
to organic culture. The ornamental garden needs flair and 
imagination, not only in its design and construction, but also in 
the types of materials it uses; there is little point in creating an 
organic garden with materials treated with toxic chemicals and 
wood that was logged from a tropical rainforest. 


Left: A flower garden in the height of 
summer provides colour and a natural food 
source for garden insects. 





Above: There is an absolutely staggering Above: Careful selection by gardeners has 
led to the development of many large and 


Above: Flowers are like fuel stations for 
insects, providing them with nectar in return range of flower forms in nature, many of 
which are highly ornamental. showy varieties of flower. 


for pollination. 
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THE GARDEN 
FRAMEWORK 


It would be a great shame if we spent a lot of time and effort creating 
an organic garden, only to find that we had done so at the expense of 
another habitat or the wider environment. A truly organic approach to 
gardening should extend beyond the way we grow the plants and 
maintain the beds and borders to include all the elements of the garden, 
from the hardscaping materials to the furniture. 


ECOLOGICALLY SOUND MATERIALS 
Pictures of logged rainforests, eroded soils 
and drought-ravaged landscapes are all too 
familiar. So familiar, in fact, that we run the 
risk of becoming immune to their shocking 
truth, Many habitats around the world face 
increasing pressure from human activities. 
While there is often little we can do as 
individuals, we can at least try not to 
contribute to the demise of such habitats. 
Rainforests, the source of much of the 
wood used for garden furniture, are often 
clear felled, resulting in the loss of much of 
the biodiversity that they contain 

For this reason, it is important that we 
use ecologically sound materials. Numerous 
suppliers claim that they offer ecologically 


sound products, gathered from sustainable 
sources, You should check the ecological 
credentials of the items you buy wherever 
possible. Buying materials from local 
sources can help. Always ask who the 
supplier is, where the materials come from 
and how their extraction impacts upon the 
environment. Rocks for alpine gardens, 
wood for posts and fences, mulch material 
and potting mixes can all be detrimental to 
the environment if not carefully sourced. 

it is also worth finding out what chemical 
treatments the material has undergone. 
Some wood is treated with preservative that 
may leach out into the soil given time. 
Potting mixes that are purchased may also 
contain chemical additives. 








Above: A natural dry-stone wall — 
assembled without mortar — can quickly 
become colonized with showy flowers. 


Even when products are environmentally 
sound, it is always worth finding out if the 
same material (or one that is sufficiently 
similar) is available from a local source. 
Transporting materials over great distances, 
particularly those that are bulky or heavy, 
involves the use of a considerable amount 
of fossil fuel. One of the cornerstones of 
sustainability is to think globally while acting 
locally. It may even be possible to see the 
products being made If you do buy from 
local sources. 

Ultimately, of course, the closest source 
is that which you produce yourself in 
your own garden. Any organic gardener 
should, therefore, aim to be as self-sufficient 
as possible. 





PLANTS SUITABLE FOR COPPICING 
Most broadleaved trees can be used for coppicing, although some are 
more suitable than others as the rate of growth varies so widely. 


In general, most conifers are not suitable for coppicing 
because they do not readily re-grow from a stump. 


PLANT SPECIES 


SITE 


POTENTIAL USES 





Wattle (Acacia) 


Gum (Eucalyptus) 


Willow (Salix) 


Hazel (Corylus avellana) 
Sweet chestnut 
(Castanea sativa) 


Dogwood (Cornus) 


Elder (Sambucus) 


Honeysuckle (Lonicera) 





Warm dry situations with good drainage. Especially 
tolerant of low fertility. 


Hot dry situations especially where soil is well drained and 
seasonally dry. 


Tolerant of wet situations and heavy soils. The roots are 
notoriously aggressive and may damage nearby drains or 
foundations. 


Any garden soil with good drainage and a pH over 6.5, 
Tolerates frost, shade, and exposure. 


Light, slightly moist, acid garden soils. Protect from frost 
and exposure. 


Most garden soils but dislikes exposure and can 
sucker aggressively. 


An adaptable species that will thrive in a variety 


of situations. 


Likes most soils and thrives with the roots in shade and 
the topgrowth in full sun. 


Hurdles and barriers (wattlework), Excellent in warmer 
climates where other weaving species will not prosper. 


Durable fence posts, stakes and young ornamental 
growth. 


Weaving work, building and fencing. In a small garden, 
dogwood is a good substitute for weaving work. 

Wattle work, weaving, pea and bean sticks. 

Wattlework and fence construction. 

Red, orange or lime-green shoots suitable for basketry and 
other fine rustic weaving work. 

Twigs are useful for a number of garden projects and the 
berries and flowers can be used to make wines and 
cordials. 


Stems are a traditional basketry material. 














USING RECYCLED MATERIALS 
Secycling plays an important role in the 
organic garden. Waste materials from the 
sitchen and garden are added to the 
compost heap; plastic bottles can become 
mini cloches; and old carpet makes a useful 
protective cover. Old building materials, 
such as bricks, slabs, quarried stone and 
wooden railway sleepers (ties), can all be 
re-used in the garden. 


SUSTAINABLE DESIGN 

The more self-sustaining your garden is the 
better. Gardens that rely heavily upon 
recycled material — compost, leaf mould 
and pea sticks, for example — produced 
within their own confines are naturally 
self-sustaining. Some external input will 
always be needed but the garden’s 
long-term success is assured. In short, you 
will have a sustainable organic garden. 
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BIO-ENGINEERING YOUR PLOT 
This term describes the use of living material 
to construct the garden framework. It ensures 
that you make the most of the natural 
capabilities of some plant species, such as 
willow, that have been used for centuries 
for building and fencing. Other examples 
include using grass for stabilizing soil on 
slopes or woody plants for hedging. Living 
barriers do not rot and are self-sustaining. 





WILLOW WEAVING 





1 Willow comes in various 





2 Place the uprights in the 





3 Groups of four weavers are 





4 Pick up the other set of 


lengths. The shorter lengths are 
fnest and suited for fine-quality 
work. This 2.1m (7ft) bundle of 
“weavers” is the best length for 
fencing. Thicker uprights are 
a’so needed to form the vertical 
columns to weave around. 





5 Use successive groups of four 
weavers and continue to weave. 
Work from the front in order to 
ensure that the willow fence is 
neatly finished. Cut off any stubs 
@s yOu progress. 


ground about 10-20cm (4-8in) 
apart, ensuring that they are 
firmly secured. Use a metal 
spike to make the holes if the 
ground is hard. The stakes at 
each end must be the largest 
and need to be firmly secured. 


a" >. 





6 At the end of the panel, wrap 
all four weavers round the post 
and begin weaving in the other 
direction. Ensure the weave is 

tight here and avoid making joins 
in the weave on the end posts. 





used together. Place two in the 
first gap (between the uprights) 
and the second pair in the next 
gap along. Take the back pair of 
weavers in front of the vertical 
upright, behind the next upright 
and to the front again. 


7 The panels can be solid and 
used to form a garden 
boundary. They may also 
contain spaces, as shown, and 
act as dividers, while not 
obstructing the view beyond. 


weavers and do the same 
again. Add more weavers as 
they become thinner and slot 
these into the uprights to 
anchor them in. This will give 
the cross-over effect to the 
previous weavers. 





8 The finished willow fence will 
last for many years, especially if 
it is adorned with climbers such 
as ivy. Willow fencing 
encourages wildlife as well as 
making an attractive feature. 
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ORNAMENTAL LAWNS 


In spite of the growth in popularity of hard surfaces, such as decking and 
paving, a well-tended ornamental lawn is still regarded by many as the 
quintessential feature of a beautiful garden. The lawn provides a safe 
surface on which children can play as well as an area for relaxing. In the 
organic garden, the lawn also provides a unique habitat for a wide range 
of wildlife. There is no reason why you should not have a fully organic 
lawn that looks pleasing while also contributing to the garden's diversity. 


WHAT MAKES A GOOD LAWN? 
Some gardeners believe that a good lawn is 
the product of time, patience and effort, 
which is true of highly manicured lawns. 
Others believe that an attractive, but low- 
maintenance, lawn is the ideal. Neither of 
these lawns is an impossible dream in the 
organic garden, but consider whether a 
lawn can withstand the wear and tear it is 
likely to receive in a small garden. In this 
case, it might be better to consider an 
alternative such as paving or gravel 

You should also consider how much 
time you are willing to spend maintaining 
the lawn. Short, highly ornamental lawns 


need more regular maintenance than longer 
grass areas, but all lawn areas require some 
degree of maintenance. 


CAN | HAVE AN ORGANIC LAWN? 
Lawns, like any community of plants, can 
be grown quite successfully the organic 
way. The key to success lies in keeping the 
grass plants healthy. Lawn grasses are 
naturally very resilient and competitive 
plants, well able to withstand a great deal of 
abuse when they are healthy. Provided they 
get sufficient light, water, nutrients, air and 
space, you will be rewarded with an 
attractive lawn, 





TYPES OF LAWN GRASSES 


The grasses below, if present in seed mixes or turf, should prosper in the given conditions. 


Coarse-leaved species 

Large-leaved timothy (Phleum pratense) 
Meadow grass (Poa pratensis) 

Perennial ryegrass (Lolium perenne) 
Rough-stalked meadow grass (Poa trivialis) 
Small-leaved timothy (Phleum bertolonii) 
Tall fescue (Festuca arundinacea) 

Wavy hair grass (Deschampsia flexuosa) 


Drought-tolerant species 

Chewing’s fescue (Festuca commutata) 
Hard fescue (Festuca longifolia) 

Meadow grass (Poa pratensis) 

Red fescue (Festuca rubra) 

Sheep’s fescue (Festuca tenuifolia) 

Slender creeping red fescue (F. rubra litoralis) 





Fine-leaved species 

Browntop bent (Agrostis tenuis) 
Chewing’s fescue (Festuca commutata) 
Hard fescue (Festuca longifolia) 


Common names of grasses, while frequently used, are not the same in all countries and the 
Latin names are given as a definitive reference. 


Red fescue (Festuca rubra) 
Sheep's fescue (Festuca tenuifolia) 
Slender creeping red fescue 

(F. rubra litoralis) 


Shade-tolerant species 

Chewing's fescue (Festuca commutata) 
Hard fescue (Festuca longifolia) 

Red fescue (Festuca rubra) 

Wavy hair grass (Deschampsia flexuosa) 


Species for damp conditions 
Large-leaved timothy (Phleum pratense) 
Rough-stalked meadow grass (Poa trivialis) 
Small-leaved timothy (Phleum bertolonii) 


Wear-tolerant species 

Browntop bent (Agrostis tenuis) 
Hard fescue (Festuca longifolia) 
Sheep's fescue (Festuca tenuifolia) 
Tall fescue (Festuca arundinacea) 











Above: A well-manicured lawn is the result 
of regular care and maintenance. Mowing 
stripes in the lawn is a finishing touch. 


CARING FOR AN ORGANIC LAWN 
Each grass plant occupies Just enough 
space to grow and closely “knits in” with its 
neighbours. The taller the plants grow, the 
lower the number of plants in any one 
space becomes. As they grow taller, their 
needs increase and the most competitive 
plants win. Regular cutting results in a 
dense coverage with short green leaves and 
a high number of plants in a given area. The 
more regularly you cut grass, the more 
vigorously It grows. Irregular cutting means 
fewer plants in the area. Less frequent 
removal of the green material at the top of 
the plants makes the leaf bases white or 
yellow and also results in a patchy lawn, 

A lawn that is cut regularly will be greener 
and more attractive than one that is cut more 
infrequently. In addition, short-cut lawns are 
an ideal habitat for many garden creatures, 
particularly birds such as starlings and 
thrushes. Short grass can even be flower- 
rich and benefit bees and butterflies. 

However, tall grasses favour visiting 
wildlife and can become an attractive 
feature In their own right, but they are not 
ideal for sitting out or for children to play on, 


CHOOSING GRASS PLANTS 

Once you know what sort of lawn you want, 
then you must choose the right grass 
species for your site and what you want to 
use it for. Some grass species, such as 
ryegrass, are hardwearing, while others, like 
the fescues, are drought-tolerant and need 
less mowing. Trying to grow the wrong 
grass species for your garden environment 
will only work if you go to great lengths to 
tend it and, even then, it will probably be 
extremely susceptible to damage. Heavy 
clay soil that becomes wet in winter will not 
support a close-mown community of 
fescues, but would be ideal for a ryegrass 
and bent mixture. 


HOW TO SOW A NEW LAWN 





1 Dig the ground thoroughly, removing 
deep-rooted perennial weeds. Rake the soil 
level. Use pegs marked with lines 

drawn 5cm (2in) down from the top as a 
guide, having checked with a spirit 
(carpenter's) level on a straightedge that 

the pegs are level. 





4 Use string to divide the area into clearly 
demarcated strips. The strips should be 
approximately a metre (yard) wide, Divide 
the strips into squares with bamboo canes 
or stakes, Move the canes along the strips 
as you sow. 





2 Allow the soil to settle for a week or so, 
and then consolidate it further by treading it 
evenly in order to remove large air pockets. 
The best method by which to do this is to 
shuffle your feet methodically over the 
whole area, first in one direction, then at 
right angles. 





5 Use a small container that holds enough 
seed for a square metre (yard). Make a mark 
on it if the amount only partly fills the 
container. Scatter the seeds as evenly 

as possible with a sweeping motion of 

the hand. 





HOW TO LAY A LAWN WITH TURFS 





1 Dig and consolidate the soil as for seed. 
There is no need to leave it for a few weeks 
to allow weed seeds to germinate; the turf 
will prevent them from sprouting. Start by 
laying the turf along a straightedge. 





2 Stand on a plank while you lay the next 
row, as this will distribute your weight. 
Stagger the joints between rows to create a 
bond like brickwork. Turf in a long roll will 
have fewer joints, but these should not align. 
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3 Rake the consolidated soil in order to 
produce a fine, crumbly structure that is 
suitable for sowing seeds. If you can, leave 
the area for a couple of weeks to allow any 
weed seeds to germinate. Hoe off the weed 
seedlings and leave them to die before you 
apply the grass seed. 





6 Hire or buy a calibrated granular fertilizer 
spreader to sow large areas quickly, Check 
the delivery rates over sheets of paper 

first and adjust the spreader until the 
correct amount is being applied per square 
metre (yard). 





3 Tamp down each row of turf to eliminate 
air pockets with the head of a rake, then roll 
the plank forwards to lay the next row. Brush 
sandy soil, or a mixture of peat substitute 
and sand, into the joints to bind the turfs. 
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LAWN MAINTENANCE 


A rich green lawn is coveted by many gardeners, but a certain amount of 
maintenance is needed to achieve this. The secret of a healthy and 
attractive lawn lies in adopting a regular routine. Applying systematic care 
will also make the lawn relatively easy to maintain. Mowing is the most 
important and frequent operation carried out, but other practices, 
including watering, feeding, aerating and top-dressing, will also need to 
be done to keep your lawn in good condition. 


MOWING 

Where mowing is concerned there is a 
simple rule that you should always 
remember. The more grass that you remove 
by mowing, the more rapid its regrowth will 
be. The cutting height should be higher 
during late autumn, winter and early spring 
when little growth is taking place, but may 
be lowered in the warmer growing season. 
Raising the cutting height can also alleviate 
drought-stress and can help lawns stay 
green during hot dry summers. As a general 


TURF PROBLEMS 

Numerous probiems periodically affect 
turf. The organic approach emphasizes 
the importance of maintaining strong 
healthy grass and removing the causes 
of ill health. 


Organic control of turf diseases 

* Maintain a vigorous growing sward, 

© Control moisture to avoid humid 
surface conditions, e.g. by brushing. 

¢ Ensure free movement of air. 

¢ Regular aeration treatments. 

¢ Reduce thatch. 

* Box off clippings where possible. 

¢ Avoid excessive nitrogen combined 
with cool conditions (in autumn). 

¢ Avoid lime where possible (test water 
and top-dressings for lime). 

¢ Adopt a balanced fertilizer regime. 

* Sterilize loams and top-dressings. 


Organic control of turf weeds 

¢ Aerate to improve surface drainage 
and enhance grass vigour. 

© Hand-dig persistent weeds. 

* Mow and collect clippings regularly. 

© Scarify the lawn surface. 

¢ Remove earthworm casts. 











rule, you should never remove more than a 
third of the leaf at any one mowing (unless 
of course you are cutting down an area left 
deliberately long for wildlife). 

Grass can produce 2—3mm (42—/4in) of 
growth over a 24-hour period in ideal 
conditions. The single most important factor 
is that you should mow regularly. Mowing 
will need to be less frequent when growth is 
slow, as in periods of dry or cool weather. 
Remember that lawns may need cutting in 
mild periods during the winter. 


LAWN CLIPPINGS 

Grass clippings contain up to 3% nitrogen, 
0.7% phosphorus and 2% potassium by 
dry weight. Returning clippings directly to the 
grass surface during mowing promotes the 
recycling of nutrients and “feeds” the lawn. 
Clippings also add organic matter to the 
soil, which will retain water, thus making 

the lawn more drought-resistant and 
helping to conserve water. On the 
downside, grass clippings can make turf 
more susceptible to disease and soil-borne 
pests and lead to a build up of “thatch” 

(a mat of partially decomposed grass leaves 
above the soil surface). Grass clippings 





Above: Grass clippings, leaves and other 
debris form a thatch at the base of grasses 
which can stifle them. Remove it with a 
spring-tine rake. Raking also removes moss. 





Above: Mowing will help to keep your lawn 
both green and healthy but it must be done 
frequently for the best results. 


should always be removed if they are 
excessively thick and will restrict future 
growth. This is especially true if the grass 
has not been cut regularly enough. 


CONTROLLING THATCH 

Thatch is the general term used to describe 
the layers of organic fibrous material found 
in turf. It is a perfectly natural component of 
turf and is desirable to a certain extent 
because it increases resilience to wear and 
drought tolerance. Too much thatch, 
however, can cause an increase in disease, 
localized dry spots, leaf yellowing, 
proneness to scalping (during mowing) 

and a soft spongy surface. It may also affect 
the tolerance of grass plants to heat, cold 
and drought. 

Top-dressing and avoiding the over- 
application of nitrogen can help to reduce 
the build up of thatch, as can liming on 
acidic soils. Thatch can also be physically 
removed. This activity is commonly referred 
to as scarification but is also known as 
vertical mowing, power-raking or 
de-thatching. Scarification not only removes 
thatch, but also removes or controls moss 
and creeping weeds. It can also help air and 





Above: /n autumn, rake fallen leaves into 
piles and scoop them up with a pair of 
boards. Choose a still day when the leaves 
are dry to make the job pleasant. 


water to enter the soil. Scarification must 
only be carried out when the grass is 
actively growing. 


TURF AERATION 
Aeration, put simply, means allowing air to 
get into the soll. In a lawn, it can improve 
surface drainage, improve soil air supply 
and relieve compaction. It also makes the 
awn more drought-resistant because of 
mproved, deeper grass root growth. 
Thatch will be reduced due to the increased 
microbial activity that is the result of better- 
2erated soil. Improved drainage leads to a 
warmer soil that will stimulate root 
growth and will help release unwanted 
chemicals and gases from the soll. 
You should aerate the turf when the soil 
s moist, but not wet because it will then 
jamage the soil structure. Aerating the 
awn when it is too dry can be difficult if the 
soil is hard. Small areas can be done by 
hand, with the traditional garden fork 
proving very effective for relieving localized 
ompaction. 


ROLLING THE LAWN 
Holling a lawn gives a smooth, flat and level 
Urface, but it is frequently overdone and 
nvariably leads to soil compaction, loss of 
tructure, poor drainage, poor aeration and 
reduced root growth, It is important never to 
a lawn when it is wet. 


TOP-DRESSING MATERIALS 
Numerous materials can be used as 
bulky top-dressing and each has its own 
benefits for both soil and grass plants. 


Charcoal Sometimes used to improve 
surface drainage and ventilation. 


Garden compost and leaf mould 
Improves the moisture-holding capacity 
of a rootzone while being relatively sterile. 
Often best used in mixtures. Homemade 
compost should be left for sufficient 
time to decay. Rich in trace elements. 


Sand Porous and compaction-resistant, 
sand is used as a component for most 
top-dressing mixes and on its own. 


Topsoil Used in “composts” for top- 
dressing and on its own for fine-turf 
areas if it contains sufficient sand. 








AERATING THE LAWN 





1 Poor grass growth could be because the 
soil is poorly drained. You can aerate the 
lawn by pushing the prongs of a fork into 
the ground. 


TOP-DRESSING THE LAWN 





1 Scatter dry topsoil or top-dressing mix 
evenly over the surface of the lawn using a 
shovel. As you throw the shovel outwards in 
a wide arc, twist it through 180° by rotating 
the handle. This will help you to spread the 
mix evenly. 


BRUSHING 

Brushing scatters worm casts, grass 
clippings and other debris on the surface. 
lt also disperses dew and “dries” the 
surface of the lawn, making it easier to 
obtain a clean cut with the mower. Frequent 
brushing can also act as a mild scarifier, 
lifting the grass blades ready for mowing. 
Brushing is also used to “work in” bulky 
top-dressing into the turf surface. A stiff 
broom or a besom is the most commonly 
used tool for brushing turf. 


TOP-DRESSING 

This is the application of a bulky material to 
the surface of the lawn and usually has no 
or only minor nutritional value. It is carried 
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2 Gently brush a soil improver, such as 
sharp sand or a mixture of soil and sand, 
into the holes made by the fork. 





2 Using either the flat side of a rake or a stiff 
broom or besom, work the top-dressing into 
the surface with short, even strokes. Only 
apply a top-dressing when the grass is 
actively growing. 


out to help level the surface or to improve 
the nature of the soil. It may also help to 
reduce the build up of thatch. 
Top-dressing should be applied when both 
it and the surface are dry. It must be 
thoroughly incorporated into the turf using a 
brush or besom. Top-dress during the 
growing season so that the grass has a 
chance to grow through it and never apply 
so much that it smothers the grass. 
Top-dressing is easier to work into the 
sward if the area has been mown and 
scarified first. If it is being carried out as part 
of autumn renovation work you can mow 
the area closer than normal. Make sure 
that you use the same type of material each 
time you apply top-dressing. 
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FERTILIZING YOUR LAWN 
Organic fertilizers are applied to turf to 
ensure that there are sufficient nutrients 
available for healthy, sustained grass growth. 
The nutrient reserve within the soil is 
continually being diminished by plant uptake 
and removal of clippings. Nitrogen is the 
most important nutrient as it has the most 
effect upon growth and development. In 
most situations only nitrogen and potassium 
will need supplementing by fertilizer 
application. Most soils have adequate 
reserves of phosphorus and micronutrients, 
Organic fertilizers are available as pre- 
formulated dressings, although fine fertilizers 
such as fish, blood and bone are quite 
suitable for early-season application. 
Soluble forms of fertilizer (compost teas 
or worm liquid for instance) should never be 
applied when grass Is not actively growing. 
The first application of fertilizer in the spring 
helps to boost grass growth and recovery 


Apts 


- 





Above: Feed lawns using an organic fertilizer 
mix formulated for the season: spring and 
summer feeds have more nitrogen than 
autumn ones. 


HOW TO REMOVE WEEDS 





1 Use a special weeding tool or knife to prise 
out weeds. Push the tool in next to the plant 
and lever out as you pull. Even deep-rooted 

plants can be removed like this. 


from winter and quickly improves the 
appearance of the turf for summer. Closely 
cut lawns need regular applications every 
four to six weeks through the growing 
season. Fertilizer dressing for use in late 
summer must be low in nitrogen, as an 
excess will invariably lead to soft growth 
that is prone to frost damage. 

Apply lawn fertilizer evenly over the area 
to ensure uniform turf grass growth. Poor 
distribution may lead to scorching in areas 
that receive too much fertilizer. The best 
time to apply fertilizer is during a dry interval 
in a showery weather period when rainfall 
will wash it into the sward. Water the lawn if 
there is no rain for 24 hours. 


WATERING LAWNS 

Grass becomes dormant during prolonged 
dry weather. This may lead to invasion by 
weed species, but the main concern of 





2 Make any necessary lawn repairs. If you 
have had to lift a lot of weeds growing close 
together, leaving a bare patch in your lawn, 
sprinkle grass seeds over the area. 


most gardeners is that the lawn keeps its 
colour, Raising the height of cut may reduce 
this problem, but, in prolonged dry periods, 
the only real solution is to water. Well-aerated 
lawns often allow the quickest entry of 
moisture and lose less water to evaporation, 
Hand watering may be feasible for smaller 
areas, but it can be time-consuming. If you 
live in a drought-prone area, the best option 
is to choose drought-resistant species. 


TURF GRASS DISEASES 

Fungi cause the majority of diseases. The 
best way of controlling diseases is to keep 
the grass growing strongly by choosing the 
right species for the conditions and 
ensuring that the lawn is well maintained. 
Not all turf and soil fungi are harmful, 
however. Many are beneficial, aiding the 
decomposition of plant materials and 
organic matter and so releasing nutrients, 











HOW TO CREATE A MOWING EDGE 





1 An edge of bricks or paving slabs prevents 
flowers smothering the lawn. Mark out the 
area to be lifted, using the paving as a guide. 
To keep the edge straight, use a half-moon 
edger. Lift the grass by slicing it with a spade. 





2 Remove enough soil to allow for the depth 
of the slab or brick and a few blobs of 
mortar. Make a firm base by compacting 
gravel or a mixture of sand and gravel. Use 
a plank of wood to make sure it is level. 





3 Bed the edging on mortar for stability. As it 
will not be taking a heavy weight, just press 
the slabs on to blobs of mortar and tap level. 
Lay the slabs evenly and flush with, or very 
slightly below, the lawn. Check levels. 


REPAIRING A LAWN 





1 Lift the area of damaged turf using a 
large shovel to beyond the point of wear 
or damage. 





4 Lightly firm down the topsoil with the back 
of a rake. 





2 Cultivate the soil beneath in order to 
remove compaction or, alternatively, remove 
all the contaminated soil. 





5 Sow grass seed over the newly added soil 
and gently rake in the seed. 
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3 Add a layer of new, good-quality topsoil 
using the shovel. 





6 Water in the seed and keep the patch 
moist until the new grass is established. 





REMOVING MOSS 

Moss readily establishes on areas where 
grass growth is weak. Moss growth is 
favoured by a moist surface, mowing too 
close, surface compaction, shade, low soil 
fertility and excessive pH. Removing moss 
is palliative and moss soon returns unless 
the health of the grass is restored. The best 
solution is to find the cause and remedy it. 


LAWN REPAIRS 

There are two methods for repairing turf areas: 
seeding and turfing. Turf has an instant 
effect, but seeding is more economical over 
larger areas, Grass established from seed is 
usually more hard-wearing. 

Repairing with turves Mark out the area 
and use a half moon and turfing iron or a 
spade to remove the worn/damaged area 
of turf. Fork over the soil to relieve surface 
compaction and add a suitable pre-seeding 
fertilizer, Firm the area by treading. Rake to 
obtain a tilth. Lay new turves on prepared 
soll, ensuring all joints are staggered and 
eaving the turves about 6mm (in) proud of 
the surrounding area to allow for future soil 
settlement. Top-dress and ensure the area 
S irrigated when necessary. 





Repairing with seed Mark out the affected 
area and break up the soil by forking, Rake 
to produce a suitable tilth and “top up" soil 
levels if need be. Consolidate the surface by 
treading and apply a suitable pre-seeding 
fertilizer. Rake to a tilth and sow the seed in 
two (or more) directions. Rake in the seed, 
ensuring the area is level with the 
surrounding turf. Firm by rolling, if required. 
Overseeding This method is used to 
thicken an existing lawn. Seed is scattered 
over the lawn, where the seed will then 
germinate, grow and fill-in the turf surface, 
Overseeding can be done by hand, 
broadcasting and scratching in the seed. 
When overseeding grassy areas, lower 
seed rates are used than those for new 
lawns. When soil conditions are dry, ensure 
that the seed is covered and in contact with 
the soil underneath. Keep the soil moist 
until the seed germinates and establishes. 
Repairing damaged edges Mark out and 
lift an area of turf around the damaged edge. 
Fork over the soil in order to prepare a tilth 
and relieve surface compaction. Incorporate 
a suitable pre-seeding fertilizer and firm the 
area by treading. Rake to obtain a suitable 
tilth. Re-lay the turf with the damaged edge 


innermost. Top-dress the newly laid turves, 
working the top-dressing into the joints. Pay 
particular attention to the damaged zone. 
The top-dressing should ideally have a small 
quantity of seed mixed into it. Alternatively, 
the area may be overseeded once the turf is 
laid and top-dressing applied. Ensure the 
area is irrigated when necessary. 





Above: Insert a half-moon edging tool into 
the soil. Lever forwards to form a gulley with 
one vertical side against the lawn and one 
curved side against the border. 
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WOODY PLANTS 


Woody plants maintain permanent living structures above ground. They 
are unique in that their stems repeatedly thicken and strengthen, as is 
easily seen in the familiar growth rings in wood. Woody plants take many 
forms: they can be small ground-hugging shrubs or forest giants, and 
both the largest and oldest living things on our planet today are woody 
plants. They are the backbone of many gardens, providing height and 
structure as well as a feeling of permanence. 


BUYING WOODY PLANTS 

Woody plants may be bought bare-rooted 
or rootballed, or in containers. All plants 
should be vigorous, healthy and suitable for 
the site conditions and intended use. Check 
that bare-rooted specimens are properly 
wrapped so as to prevent their roots drying 
out and ensure that trees and shrubs are 
free from any obvious pest or disease. 


PREPARING THE GROUND 
Organic matter is best incorporated across 
the whole area as a muich after planting 
This encourages the development of a 
healthy root system. Apply across the whole 
site during digging if the soil is sandy. 
Adding fertilizer is only generally 
recommended when analysis reveals the soil 
to be deficient in particular nutrients. Woody 
plants set up mutually beneficial relationships 
with soil fungi and gain much of their 
nutrients as a result of natural nutrient cycles, 
Often, the best floral displays occur on soils 
of low fertility, making fertilizer unnecessary. 
The key to woody plant growth usually 
lies in applying organic mulch on an annual 
basis. Leaf mould is arguably the best 
substance to use, but well-rotted compost 
or manure js almost equally useful. An 
application of bonemeal or similar organic 
base dressing before mulch is applied can 
prove to be beneficial when shrubs are 
newly planted. 


PLANTING OUT BARE-ROOTED OR 
ROOTBALLED TREES 

The soil should ideally be moist and friable, 
not frozen or excessively dry or 
waterlogged. Bare-rooted or root-balled 
specimens are usually planted during the 
dormant season. For deciduous broad- 
leaved species, this is in winter. An early 
planting results in better establishment in 
the following season, and often makes the 


PLANTING A SHRUB 





2 If the soil has not been recently prepared, 
fork it over, removing any weeds. Add a 
slow-release fertilizer, such as bonemeal, 
wearing rubber or vinyl gloves if required, 
and fork this in. 


4 Remove the plant from its pot, taking care 
not to disturb the rootball. If it is in a plastic 
bag, cut away the bag rather than trying to 
pull it off. Place the shrub in the hole and 
draw the earth around it. Firm the soil down 
with the heel of your boot and water in well. 





Above: Woody plants, such as this 
flowering quince (Chaenomeles), often have 
very decorative and colourful flowers. 


1 Never plant a shrub that is stressed. 
Before you start planting, check that the 
plant has been watered. If not, give ita 
thorough soaking, preferably the night 
before planting. If this is not possible, 
ensure that the shrub is watered at least an 
hour before you plant. This allows the water 
to be absorbed thoroughly by the potting 
mix and will help the plant to establish. 





3 Dig a hole wider than the rootball. Put 

the plant in the hole and check it is deep 
enough by placing a stick across the top of 
the pot. It should align with the top of the soil. 
Adjust the depth of the hole accordingly. 





5 Finally, mulch all around the shrub, 
covering the soil with an 8-10cm (3-4in) 
layer of bark or a similar material. This will 
not only help to preserve moisture but 
will also help to prevent any weed seeds 
from germinating. 


PLANTING A CLIMBER 





1 Dig over the proposed site, loosening the 
soil and removing any weeds. If the ground 
has not recently been prepared, work some 
well-rotted organic material into the soil to 
improve soil texture and fertility. 





4 Stand the plant in its hole and place a 
cane across the hole to check that it is at the 
same level. Take the plant from the pot or 
cut the bag away. Holding the plant steady, 
fill in the soil. Firm as you go with your hands, 


plants more resistant to spring drought. 
Evergreen specimens establish more readily 
if planted during early autumn or late spring 
in conditions in which enough moisture is 
available for rapid root growth. 

Mark out the positions of the plants and 
dig each pit, allowing ample space to 
accommodate the roots, rootball or 
container size. This is usually a quarter to 
half the diameter again of the rootball. Take 
care not to smear the sides of a pit dug in 
heavy soil as this will effectively cause it to 
fill up with water during the wetter months, 
resulting in root dieback, subsequent shoot 
dieback and in extreme cases, the death of 
the whole plant. 

Remove protection from the roots and 
place the tree into the hole. Prune any 
damaged tissue with a sharp knife or 
secateurs (hand pruners). Position the plant 
in the pit with roots well spread. Where 


2 Add a general or specialist shrub fertilizer, 
if necessary, to the soil at the dose 
recommended on the packet. Work into the 
soil around the planting area with a fork. A 
slow-release organic fertilizer is best. 





5 Train the stems up individual canes. Tie in 
with string or plastic ties. Even twining 
plants or plants with tendrils will need this 
help. Spread them out, so that they will 
ultimately cover the whole of their support. 


trees require staking, the stake should be 
hammered into the ground before planting 
the tree to avoid damaging the roots. 
Position the stake on the side from which 
the wind most commonly blows. 


PLANTING OUT CONTAINER- 
GROWN PLANTS 

Container-grown specimens may be 
planted throughout the year, provided that 
the ground is sufficiently moist and 
adequate water supplies are available and 
used to irrigate the newly planted area. 
Other site-related stresses, such as high 
wind and hot conditions, may also have to 
be minimized where plants are planted 
outside of the optimum winter period, 
Preparation of the planting pit, and staking, 
are the same as for bare-rooted or 
rootballed trees, but the positioning of the 
rpotball and treatment of the roots differs 


3 Water the plant in the pot. Dig a hole that 
is much wider than the rootball. The hole 
should be at least 30cm (12in) from the wall 
or fence. The free-standing canes will be 
angled towards the wall or fence. 





6 Water the climber thoroughly. Put a layer 
of mulch around the plant to help preserve 
the moisture and prevent weed growth. 
Do not pile mulch up against the stems of 
the climber, however. 


slightly. Remove the tree from the container 
and lightly shake out the rootball over the 
hole of excavated soil. Check the root collar 
area for girdling roots. These are roots that 
Spiral around and may eventually damage 
the developing stem. Where present sever 
these cleanly with a knife and remove 
carefully out of the rootball. Tease out the 
lower roots using a fork. Place the rootball 
in the hole so that the roots are spread 

out and the surface of the potting mix is 
level with the ground. Tease out the 

circling roots at the edges of the rootball 
with a fork or by hand especially where 
plants are pot bound. Fill in and firm, 
staking where required. 

Immediately after planting, remove any 
damaged, diseased or untidy growth. Do 
not remove excessive amounts of top 
growth, however, as this will reduce the 
plant's ability to produce food. 
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STAKING TREES AND SHRUBS 
Large shrubs and trees larger than about 
1.2m (4ft) may require staking. Low stakes 
are now recommended as they allow the 
top growth to move in a circular motion. 
This motion encourages rapid lower-stem 
thickening and the development of fibrous 
root systems that are essential for quick 
establishment and support of the plant. 





STAKING A STANDARD ROSE 


PROTECTING NEWLY PLANTED 
SPECIMENS 

Plants unused to cold or hot drying winds 
may suffer from drought stress. Cold drying 
winds may damage foliage, buds and 
branch tips, as well as the bark of thin- 
barked tree species unused to such 
exposure. Tree shelters protect trees from 
adverse conditions, providing an extremely 


suitable environment for the rapid growth 
and development of the tree. They are also 
useful in protecting plants from voles, 
rabbits and sometimes deer attack. They 
are usually designed to last three to five 
years before the material starts to degrade 
under the action of sunlight. Shrub shelters 
are similar in most respects to those for 
trees but are generally shorter. 








1 For a standard shrub, make sure you use a 
strong stake. It should be of a rot-resistant 
wood. Firmly place the stake in the planting 
hole, knocking it into the soil so that it 
cannot move. 


| 


4 Although you can use string, a proper 
rose or tree tie provides the best support. 
Fix the lower one 15cm (6in) above the soil. 


2 Plant the shrub, pushing the rootball up 
against the stake, so that the stem 

and stake are approximately 8-10cm 
(3-4in) apart. 


5 Fix the second tie near to the top of 


the stake, but just below the head of the 


standard shrub. 


3 Firm the soil down around the plant with 
the heel of your boot. 





6 Water the ground around the plant 
thoroughly and mulch with chipped bark or 
a similar material. 


Spiral guards, designed to protect larger 
trees from rabbits, can act as tree shelters 
for smaller plants. When used on larger 
trees, they are designed to expand as the 
stem diameter increases, thereby not 
constricting growth. Open-mesh guards, 
which are mesh rolls supported with two or 
more canes or stakes, provide alternative 
rabbit protection. 

Re-firm roots of all newly planted trees 
and shrubs after wind or frost, using the 
heel of your boot, to exclude air pockets 
around the roots. 

Irrigation should only be applied on 
very dry soils during the first year of 
establishment. Water is best applied only 
when absolutely necessary using a sprinkler 
to thoroughly drench the soil. 

All shrub and tree bases should be kept 
weed-free during the first year. Mulching 
may help to achieve this, but some hand 
weeding may be necessary. 


RENOVATING OLDER SHRUBS 
Shrubs that become overgrown look 
unsightly and will often have a poor display 
of flowers, Many shrubs can, however, be 
rejuvenated by pruning. In certain cases the 
pruning programme can be staggered over 
a period of two or more years. Deciduous 
species, such as lilacs (Syringa), may be 
pruned after flowering, or more commonly 
during the dormant season. Evergreen 
shrubs, such as Viburnum tinus, are best 
treated in mid-spring. Remove all weak 
spindly growth and any badly placed 


branches or crossing stems. Remove stems 


to leave a balanced framework by cutting 
them back to around 30-45cm (12-18in), 
depending on the species and its vigour. 
Mulch using leaf mould or compost to 
5-10em (2-4in) in depth. Ensure that the 
plant is never short of water in the summer. 
The following season the shrub will have 
produced a mass of new shoots. These 
should be thinned as necessary. After 
renovation, all shrubs should be pruned 
according to their normal requirements, 


RENOVATING HEDGES 

lf hedges become overgrown or too wide 
through neglect or incorrect maintenance, 
they may respond to drastic pruning 
methods. The method is similar to that 
which is carried out on shrubs. Instead of 
cutting hard back to the base, however, 
only one side of the hedge is pruned back 
hard to the main stems of the hedge plants. 





One side of the hedge is left alone so there 
is enough foliage area left to stimulate new 
growth and recovery on the pruned side. 
This can also prove useful in providing cover 
for wildlife, especially nesting birds. 

The process Is repeated on the other 
side of the hedge the following year or, 
perhaps, two years later. Evergreen 
subjects (but not conifers) should be pruned 
In this way during early to mid-spring and 
deciduous subjects when they are dormant 
in late winter. 
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Left: Flowering trees such as these cherries 
(Prunus) can provide a welcome and 
refreshing splash of spring-time colour. 


Feed using an organic mulch, such as 
farmyard manure, and water during the 
following season to ensure that the hedge 
survives such drastic pruning. This technique 
can be very successful for many evergreen 
plants as well as most deciduous plants. 


RENOVATING WOODY CLIMBERS 
Climbers that have not been pruned or 
trained properly often degenerate into a 
tangled mass of woody stems which look 
unsightly and give poor foliar or floral 
displays. Hard pruning will often rejuvenate 
the plant. In most cases, the plant will 
tolerate close pruning in early spring to 
within 30-60cem (12-24in) of the ground or 
its main framework of branches. Plants in 
poor health may not survive this treatment, 
in which case you may need to carry out the 
work over a period of two or more years. 
Water the base of the plant well and 
apply bulky organic material. New growth 
must be trained and pruned according to 
the species. New growth can initially be 
trained as if it were a newly planted climber. 





PROVIDING PROTECTION 





1 Many shrubs need some winter protection. 
This shrub is in a pot but the same principles 
can be applied to free-standing shrubs. 
Insert a number of canes around the plant. 
Cut a piece of horticultural fleece, hessian 
(burlap) or bubble plastic to size, allowing 
room for overlap. Wrap around the plant, 
using a double layer for very tender plants. 





2 Tie the protective cover around the pot or 
lightly around the shrub if it is in the ground. 
Horticultural fleece can be tied at the top 
because moisture can penetrate, but, if you 
are using bubble plastic, then leave it open 
for ventilation and watering. 
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FLOWERS FOR BEDS 
AND BORDERS 


Flowers are an essential part of the ornamental garden and there can be 
few sights that can rival a flower border at the height of summer. 
Understanding the lifecycles and horticultural needs of these plants is 
essential if you are to use them to their best effect in flower beds and 
borders. This section looks at planting and caring for herbaceous 


perennials, bulbs and annuals. 


HERBACEOUS PLANTS 

The strict definition of a herbaceous plant is 
one that dies down to or near to ground 
level each year in order to avoid harsh and 
extreme weather conditions. In the garden 
this includes herbaceous perennials as well 
as grasses — which may not actually die 
down but never exceed a certain height — 
and bulbs, 

Herbaceous perennials are non-woody 
plants that live for more than one year. They 
usually grow, flower and set seed before 
dying down to ground level in the autumn. 
They remain there until the next season 
when the cycle begins again. Herbaceous 
perennials may form sizeable clumps which 
are best divided every three to five years to 
maintain vigour and promote flowering. 

Ornamental grasses contrast superbly 
with broad-leaved plants and narrow-leaved 
forms and are ideally suited for creating 
"dry" gardens. 


HOW TO PLANT PERENNIALS 





The maintenance requirements for the 
vast majority of these plants are the same 
and they form the backbone of the 
ornamental garden by providing colour 
which, if planned properly, may benefit the 
garden all year round. 

Planting out Herbaceous plants may be 
planted in either autumn or spring. The 
advantage of autumn planting is usually 
noticed on drier soils as the plants establish 
and are potentially more drought resistant. 
Those planted on heavier soils may benefit 
from spring planting, as heavy soils may be 
wet and cold — conditions that may cause 
the newly planted specimen to rot. Grasses 
are planted in the same way as “true” 
herbaceous plants. Bulb planting is different 
and is dealt with separately, 

Pot-grown specimens should be 
watered at least an hour before planting. 
The ground should be dug and manured 
before being levelled ready for planting. 





Above: Few sights in the ornamental garden 
can rival that of a flower border in full bloom 
in mid-summer. 


A base dressing of bonemeal or fish, blood 
and bone may also be applied. Plant only 
when the soil is moist, but not waterlogged 
or frozen. Dig a pit larger than the rootball 
and ensure that the plant is well firmed, 
taking care not to compact the soil when it 
is returned around the rootball. Care should 
be taken immediately after to ensure that 
slugs and snails do not damage the 
crowns, Set traps and barriers around them 
to avoid this. 

Thinning Removing weak shoots allows the 
plant to divert its energy into the remaining 
shoots, which will be sturdier and produce 
larger flowers. Thinning is carried out when 
the plant has reached one-quarter to one 
third of its eventual height and is useful for 
plants such as as delphiniums, phlox and 
Michaelmas daisies, 

Stopping This is the removal of the growing 
tip of a stem In order to encourage the side 
shoots to develop. The tips may be 





4 It is important that you 


1 Always prepare the soil first. 
Dig it deeply, remove weeds, 
and incorporate a fertilizer and 
well-rotted compost if the soil is 
impoverished. Most perennials 
are sold in pots, so arrange them 
to create pleasing associations. 


2 Water thoroughly at least 

an hour before knocking the 
plant from its pot, then dig a 
hole. If the rootball is congested, 
tease out a few roots first. Work 
methodically from the back of 
the border or from one end. 


3 Carefully firm the soil around 
the roots with the heel of your 
boot. This helps to remove any 
large pockets of air. 


always remember to water 
thoroughly after planting and 
keep the new plants well 
watered in dry weather for the 
first few months. 


pinched out when the plant has attained a 
third of its ultimate height. This encourages 
the buds on the leaf axils to develop and 
leads to more flowers being produced, 
although these will be smaller than if the 
one terminal bud had been allowed to 
flower. This technique is successful for a 
range of plants including Helenium, 
Rudbeckia, Dahlia and Chrysanthemum. 
Dead-heading Unless the plant produces 
decorative seed heads or seed is to be 
collected for propagation purposes, it is 
often best to remove all flowers as they 
begin to fade. Further side shoots will then 
often develop and the flowering period will 
be extended. Notable exceptions to this 
are those plants that produce seed heads 
that are valuable food sources for 
overwintering birds. Examples of this 
include teasels, Echinops and many of the 
ornamental grasses, 

Cutting back Some shrubby perennials 
(often referred to as sub-shrubs), such as 
Chrysanthemum, Phygelius and 
Penstemon, benefit from being pruned 
annually in early spring. This is especially 
true of sub-shrubs that are somewhat 
tender, The older twiggy and unproductive 
growth is cut hard back in order to promote 
the growth of new shoots that will flower in 
summer and autumn. 

Feeding Few perennials require more than 
an annual fertilizer application if initial soil 
preparation has been thorough and 
included the addition of bulky organic 
matter, An organic fertilizer, such as 
bonemeal or fish, blood and bone, may 
be added to the soil in spring, preferably 
after rain, 





Above: When dead-heading, snip off the 
flowers cleanly where they join the stem. 
Cut back to the first set of leaves if a whole 
head of flowers has to be removed. 


CUTTING BACK 


1 Some herbaceous plants remain green 
throughout winter. Cut back to sound 
growth, removing dead and leggy material. 


Bulky organic material, such as leaf 
mould or compost, applied in spring before 
shoot growth is also beneficial. Care must 
be taken not to apply this too thickly and not 
to cover the crowns of plants resting at the 
soil surface as these may rot off. 
Renovating Herbaceous perennial plants 
should be lifted, divided and replanted every 
three to five years. Some fast-growing and 
vigorous plants, such as Ajuga and Stachys, 
may need to be divided every year. 
Herbaceous plants can become woody 
towards the centre and may lose vigour. 

Lifting the plants for dividing will not only 
rejuvenate them but also allows for other 
border maintenance operations to be 
carried out. The site can be cleared of any 
weeds and organic matter such as 
compost or manure dug into the border. 
The process of division is beneficial to the 
whole border. In addition, it keeps the plant 
healthy and will prevent the over-vigorous 
growth of fast-growing species, Lifting and 
dividing is normally done while the plants 
are dormant in late autumn or early spring. 
Transplanting Most perennials can be 
transplanted relatively easily, This should be 
done during the dormant season, which is 
usually in autumn or early spring. Some 
plants dislike cold wet conditions and these 
should be moved once the soil has warmed 
sufficiently to encourage growth. This is 
particularly true for any plants that are not 
fully hardy. Some plants that are relatively 
long-lived, such as peonies, resent being 
disturbed and will take two or more years to 
establish again after transplanting. 
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2 Here, the old stems have been cut off so 
that they are level with the emerging 
growth, so as not to damage it. 


Plant replacement If possible, all planted 
areas should be designed to contain plants 
that have similar life spans and respond to 
rejuvenation techniques. Some species are 
relatively short lived and will die out before 
others within a bed. It is possible to 
rejuvenate beds on a set cycle, say every 
three to four years, and avoid gaps 
appearing in the periods between, 

Plant losses can occur in severe winters 
when those that are normally regarded as 
hardy are exposed to very low 
temperatures. Half-hardy or tender 
perennials are even more susceptible. 
Some perennials are probably best lifted 
and stored over winter until the worst 
weather has passed, when they can be 
planted out again. 





Above: Lightly dig over the soil around the 
plants, removing any weeds. Avoid digging 
around plants such as asters which have 
shallow roots. 
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ANNUALS AND BIENNIALS 

As the name suggests, annuals are plants 
that grow, set seed and die, completing 
their lifecycle within one growing season. 
Some garden annuals may actually be 
perennials in nature, but are treated as 
annuals for ease of cultivation. Many 
half-hardy and summer bedding annuals fall 
into this category. Almost all spend a 
maximum of one calendar year in the 
ground before dying off. 

Biennials are similar to annuals as they 
flower once and die, but differ in that they 
grow and establish in the first season before 
resting in a similar manner to herbaceous 
perennials over winter. They grow, flower 
and die the following season. Some plants 
that are grown as biennials (especially as 
bedding) are perennials. They are treated as 
biennials, however, because they tend to 
weaken during their second year and are 
therefore better re-started in order to 
maintain vigorous plants, 

Annuals are used as displays in their own 
right or as small groupings of colour among 
more established plantings. Groups of 
annuals strategically placed together in, for 
example, containers can have a greater 


SPLITTING CONGESTED PLANTS 





1 Some perennials need splitting every few 
years to keep them flourishing. In spring, 
lift the whole of the clump from the ground. 





4 Remove the earth from the plant and 
divide. Use the new growth around the 
edge, and discard the woody centre. 


PLANTING ANNUALS 





1 Remove the plants from the pack. If they 
are attached to each other, try not to tear off 
too many roots when removing. Dig a hole 
wider and slightly deeper than the rootball. 





visual impact than if they were spread 
throughout the garden. Many annuals, 
especially those with composite flower 
heads, attract beneficial insect species into 
the garden and some are used as 
companion planting for vegetable crops. 
Annuals can also be a useful infill in new 
borders as they are easily removed or 
thinned out later when the perennials have 
grown and become established. 





2 Clean the ground thoroughly, removing any 
weeds, particularly perennial ones that have 
appeared since the border was last dug. 


5 Replant some of the divisions, making 
certain that the roots are well spread out. 
Firm them in and then water. 





2 Fill in the hole around the plant with soil 
and gently firm down with your hands. 
Water the plant with a watering can fitted 
with a fine rose. 


Planting annuals, biennials and tender 
perennials Hardy annuals can be sown in 
situ and then thinned. Some may self-seed 
freely through borders. If annuals are to be 
grown in pots or trays prior to planting, the 
planting is much the same as for 
herbaceous plants. Always ensure that the 
risk of frost has passed before planting out 
tender specimens and that these plants are 
acclimatized thoroughly beforehand. 





3 Incorporate some well-rotted organic 
material such as farmyard manure in order 
to rejuvenate the soil. 





6 Keep the plants watered until they have 
re-established themselves. They will soon 
fill out the gaps in the border. 


SOWING SEED IN OPEN GROUND 





1 Dig over the ground and break it down 
into a fine tilth using a rake. Do not work the 
soil when wet or it will become compacted. 





4 Identify the row with a clearly labelled 
marker, This is important because when the 
row is backfilled it will be impossible to see 
where the seed is until it germinates. 


2 Using a garden line as a guide, draw out a 
shallow drill. Use the corner of a hoe, a stick 
ora trowel. 


5 Sow the seed thinly by hand along the 
length of the drill. Sowing thinly will reduce 
the amount of thinning that is required at a 
later stage. 





3 /f the soil is very dry, water the drill using 2 
watering can and leave to drain. It should 
not be muddy for sowing. 





6 Rake the soil back over the drill and lightly 
tamp it down with the back of the rake. 
When the seedlings emerge, thin them out 
in order to prevent overcrowding. 





Many hardy annuals thrive in poorer 
soils, and are undemanding and easy to 
grow. Dry banks are ideal for a whole range 
>f species including poppies and 
easturtiums, both of which flower more 
abundantly on slightly poorer soils. 

The only “pruning” required for annual 
olants is dead-heading to promote new 
shoot and flower development, or stopping 
to promote side shoot development and 
multiple flower production as opposed to 
arge single flowers. 


BULBS, CORMS AND TUBERS 
These rest below the surface and are 
modified buds, stems or roots. They emerge, 
often for only a short time to grow and flower, 
oefore retreating back down underground to 
escape harsh weather conditions. 

Planting and maintenance Bulbs, corms 
and tubers can be lifted during their 
dormant period and transported and stored 
easily. Generally speaking, bulbs are 
planted in a hole that has been dug to 
about two to three times their length deep. 
Bulbs have a base plate, which is where the 





roots appear. This must always be placed in 
the hole roots down and should be in 
contact with the soil in the base of the hole. 
Placing fine sand in the base will ensure 
this. The top of the bulb (the neck) should 








& @ 


Above: The rule is that bulbs should be 
planted at a depth of three times their own 
size. Exceptions include nerines, crinums 
and some lilies, which prefer to be planted 
with the top of the bulb at soil level. 


always point upwards, Fill the hole firmly 
once the bulb is in the hole. After this the 
bulbs need little care and attention, 
although tall varieties may need staking and 
all should be dead-headed after flowering 





Above: Dig a large hole, according to th 
requirements of the individual bulbs or 
corms. These gladioli corms are places. ase 
down and nose up, about 10cm (4m) apart 
Gladioli corms need to be lifted in autumn 
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SEDS AND BORDERS 


yhether you are creating a flower border from scratch or updating an 
existing design, there are a number of important factors that you will need 
fo consider before you start planting the scheme. Begin by looking very 
carefully at the site and its conditions. This initial planning and preparation 
will help you in your choice of plants. Hardiness and suitability to the soil 
type, as well as the aspect of the site, are also factors that will determine 


which plants will thrive. 


PLANNING AND SITING 

Geally, the bed or border should be 
positioned in a sunny site away from the 
shade of trees or buildings unless you 
mtend to plant a border with shade-loving 
species. A hedge, wall or fence can provide 
valuable protection for your plants, and will 
create a warm microclimate for more tender 
plants. A sheltered spot will also extend 

the planting season, These structures may 
aiso provide a backdrop for climbers. 

When you begin planning the border, ask 
yourself what you hope to achieve. Borders 
tat are to be viewed from a distance will 
Senefit from larger groupings of each plant 
type. Larger specimens can also appear 
very striking from further away. These can 
De used as character plants and provide a 
recurring theme through your border, 

Borders may have a particular theme. 
They may be planted with fruiting shrubs, 
plants to create a “tropical” look or 
*ragrant plants such as philadelphus and 
avender for rich summer fragrance, Colour 
@'so provides interesting themes. A golden 
border of yellow flowers in association with 
pants that have variegated or yellow leaves 
$ stnking. Remember that you can leave 
Gaps in the planting for seasonal features 








Above: Combining strong colours such as 
orange and blue can produce striking 
planting associations. 


such as bedding plants and bulbs. Decide 
what look you would like to achieve before 
buying any plants. 


SEASONAL CONSIDERATIONS 
Ask yourself when you want the border to 
look Its best. Perhaps you would like a 
bright display of bulbs in spring followed by 
a colourful selection of annuals and bedding 
plants in summer. Alternatively, you may 
want to plan for a bed or border that 
provides year-round interest, in which case 
you will need to consider a selection of 
hardy shrubs or perennials that are 
appropriate for your garden conditions. 
Make a list of all the plants that you 
would like to include and when they will look 
their best. Many plants have more than one 
season. For example, shrubs such as 
Viburnum opulus flower in early summer and 
have bright red berries in autumn. If you intend 
to use winter-stem shrubs such as Cornus 
alba, then choose varieties with interesting 
foliage, such as the golden form ‘Aurea’. 


Left: Herbaceous borders are easy to create 
and maintain, and can provide year-round 
interest if they are properly planned. 





Above: Flowers are not only decorative, 
but will also encourage pollinators and other 
insects into your garden. 


COLOUR CONTRASTS 
Once you have your list of desired plants, 
consider their colours. Contrasting colours 
can look effective. Try plants that have blue, 
purple or pink flowers, and choose as many 
examples of these as you can find with 
bronze foliage. A much brighter 
combination would call for hot vibrant 
colours such as yellow, orange and red. 
Cottage gardens throw all caution to the 
wind, including a riot of contrasting and 
clashing colours to provide unexpected and 
beautiful combinations of hue and form, 
Alternatively, you might prefer a 
monochrome scheme, using flowers of one 
colour — white or cream, say, offset by a 
display of green foliage. 


FOLIAR AND TEXTURAL EFFECTS 
Placing plants with contrasting foliage next 
to each other can create great interest in a 
border, This is also true where evergreens 
are used in conjunction with winter-stem 
colour, Cornus sibirica, for example, has 
striking red stems in winter and is best 
shown off against a carpet of weed- 
suppressing variegated ivy, Textural 
contrasts can also be striking. For example, 
the bold leaf forms of plants such as Rheum 
contrast well with the more feathery forms 
of astilbes and Aruncus in summer. 


THREE-DIMENSIONAL STRUCTURE 
When you plan out a border on paper, it can 
sometimes be difficult to envisage just how 
it will look when it is established and 
growing. In order to get a better idea of the 
final result, it can be helpful to draw a 
sketch relief of the border. This should 
always be done as a projection into the 
future, based upon the lifespan of the plant. 
This will be the following year in the case of 
herbaceous plants but may be five years or 
more in the case of shrub beds. 


PLANTING OUT A PERENNIAL BED 
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1 /f the bed was dug in the autumn, winter 
weather should have broken down the soil. 
In spring, rake over the soil and remove any 
weeds that have reappeared. 





4 Using your planting plan and grid as a 
guide, lay out the plants, still in their pots, 
on the ground. Stand back, try to envisage 
the border as it will be, and make any 
necessary adjustments. 





7 Go over the border with a fork, or use a 
rake if there is room. This will loosen any 
compacted areas, as well as level the soil. 


2 Although well-rotted organic material 
should have been added at the time of 
digging, a sprinkling of bonemeal will 
ensure the plants get off to a good start. 


5 Dig a hole and, with the plant still in its 
Pot, check that the depth and width is right. 
Adjust if necessary, Remove the plant from 
the pot and place in the planting hole, Fill in 
the hole with soil and then firm the plant in. 





8 Cover the soil between the plants with a 
layer of mulch like composted bark to keep 
weeds down and preserve moisture, 


3 Draw a grid on a plan and then mark out 2 
scaled-up version on the bed, using sand or 
potting mix. Alternatively, use string 
between canes to mark out the plan. 





6 When the bed is completely planted, 
water in all the plants, They should be 
kept watered until they have become 
established, especially throughout dry 
periods, 





9 Mark each plant with a label. The finished 
border should need little attention, apart 
from removing the odd weed, 





PLANTING GROUPS 

When designing and planning your border, 
always remember to set out and plant the 
herbaceous plants in groups of three, five, 
seven or nine. In this way, you can create a 
more natural and informal effect because 
this approach does not show the rigid lines 
or geometric shapes that often appear 
when you plant even numbers of plants, 


Larger planting groups than this need not 
adhere to this number rule because an 
overall random effect is created by the 
shape of the drift alone. Larger shrubs, 
such as Deuizia or Buddleja, can make 
stand-alone specimens. Smaller shrubs, 
such as rosemary or potentillas, may well 
have greater impact if they are positioned 
in groups. 


CREATING BORDERS WITH 
HERBACEOUS PLANTS 

The popularity of herbaceous plants has 
meant that they are used in a wide variety of 
different situations in the garden. However 
they are primarily used in the herbaceous 
border where they can be shown to great 
effect. Three important Categories of this 
kind of border are usually recognized 
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One-sided borders These were extremely 
popular in Victorian and Edwardian gardens 
and are the very essence of the English 
“gardenesque" style. The design usually 
involves creating a border along one side of 
@ pathway, with the plants arranged in order 
of ascending height from the path edge. 
The border is usually positioned in front of a 
solid backdrop beyond which the eye 
cannot see. 

The backdrop may be living, such as a 
hedge, or man-made, taking the form of 
a wall or fence. These beds, while pretty, 
are often limited by their lack of perspective. 
The relative proximity of the backdrop often 
draws attention away from the nearer plants 
and destroys any illusion of distance. 
This drawback can be rectified by planting 
mainly red-flowered plants at one end of the 
border, gradually changing to blue-flowered 
plants at the other end. This makes the 
border seem longer than it actually is. 
Such schemes are only really effective, 
however, in borders that are 10m (B5ft) or 
more in length, 
Island beds These differ from one-sided 
borders in that the plants can be viewed 
from all sides by walking around the whole 


bed. This kind of planting does not have a 
backdrop and relies, therefore, on the 
strategic placement of groups of large plants 
in the centre of the feature. Island borders 
allow the onlooker to view the plants from a 
number of different angles, thus enhancing 
the interest of the border as a whole. 
Mixed borders These designs use many 
types of plant, including trees, shrubs, 
herbaceous plants, annuals and bulbs. Ina 
mixed border, one group of plants should 
complement and enhance the other, For 
example, the trees provide the shelter and 
backdrop for the shrubs and flowers ina 
woodland garden. Rock gardens can also 
be regarded as mixed borders, with a rich 
(if diminutive) array of dwarf trees, creeping 
shrubs and ground-hugging herbaceous 
plants and bulbs, 


ROSE BEDS 

A well-tended, healthy and pest-free rose 
bed has long been, and indeed continues 
to be, the desire of many gardeners. 
However, roses can be at risk from pests 
and diseases, This risk is increased when 
too many roses are grown in one bed, Most 
modern cultivars are also too highly bred to 


resist the range of diseases that can affect 
them, having been chosen for flower size 
rather than disease immunity. Choose old- 
fashioned varieties or modern cultivars that 
offer resistance to disease. 

Most rose pests are common garden 
pests that are easily controlled by natural 
predators. The trick with roses Is to indulge 
them with plenty of colourful companion 
planting, especially daisy-type plants — 
Argyranthemum \s ideal — which will 
encourage those beneficial insects into your 
garden. It can yield wonderful results and 
makes the bed even more colourful. Old- 
fashioned roses need less work in general 
than modern cultivars and are often more 
suitable for pollinating insects like bees. 


GROUNDCOVER PLANTING 

This is a way of exploiting the competitive 
abilities of plants that grow by spreading 
sideways and smothering their neighbours. 
An obvious example of a plant type that is 
good for this is turf grass, but many 
herbaceous and shrubby species are also 
able to fulfil this function. These include 
conifers, roses, heathers, and both 
broadleaved evergreens and deciduous 





A PARTLY SHADED BORDER 


A shady spot in the garden can provide 
the right growing conditions for a 
dazzling array of flowers, This mixed 
border in heavy shade is shown in 
summer to late autumn. 


3m (10ft 


1 Aconitum napellus 8 Cardiocrinum giganteum 16 Aster novi-belgii 
(poisonous) 9 Lilium regale 17 Digitalis ferruginea 

2 Digitalis purpurea 10 Convatlaria majalis (poisonous) 
(poisonous) 11 Primula vialii 18 Galax urceolata 

3 Anemone sylvestris 12 Anemone nemorosa 19 Primula japonica ‘Millers’ 

4 Hyacinthoides non-scripta 13 Digitalis purpurea var. alba Crimson’ 

5 Astilbe ‘Aphrodite’ (poisonous) 20 Acer 

6 Primula bulleyana 14 Campanula alliariifolia 21 Mahonia ‘Charity’ 

7 Aconitum napellus vulgare 15 Aquilegia vulgaris stellata 22 Cotinus coggygria 
‘Albidum' (poisonous) ‘Nora Barlow’ 




















plants. Their main characteristic is a close, 
compact and low-growing form that 
suppresses the underlying weeds. The 
same effect can, of course, be achieved by 
planting closely, This method is especially 
useful with herbaceous plants that grow up 
quickly and suppress the weeds below. No 
groundcover will suppress all weeds, 
however, and you may have to weed among 
them while they become established. 

There are numerous groundcover roses 
available that offer a colourful carpet of 
flowers. If you opt for roses as a 
groundcover, you should be aware that 
some are covered with thorns and it can be 
difficult to weed between them. Mulching 
the bed following planting can help to 
suppress weeds until the plants achieve full 
cover, All groundcover can take two to three 
years (or more) to become fully established 
and so should be considered as a long- 
term, labour-saving feature. 


BORDER MAINTENANCE 

lt is possible to plan a border to be low 
maintenance, but there is no such thing as 
a maintenance-free border. Decide how 
much time you can spend caring for the 





1 Some edging plants spread out over the 
grass, possibly killing it or creating bald 
patches, as has this poached egg plant 
(Limnanthes douglasii). 


border and choose your plants accordingly. 
A close planting, particularly one that uses 
ground-covering shrubs or closely planted 
herbaceous plants, will certainly cut down 
on the weeding as can mulching the border 
regularly. Any border will need at least one 
seasonal tidy up in late winter. Shrub beds 
are also best mulched at this time before 
bulbs and other flowers have fully emerged. 
Choose shrubs that will grow into the space 
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2 /f the plant is an annual and has finished 
flowering, it can be removed. Otherwise, 
just cut back the part that is encroaching 
on the grass. 


available and avoid very vigorous varieties 
or ones that need pruning on a regular 
basis. Even large herbaceous borders need 
not be too difficult to maintain. Delay your 
winter clear up for as long as possible and 
choose species that do not need staking. 
Do not worry if the plants grow among each 
other, it will just add to the effect. The less 
labour a border needs, the less disturbance 
there will be to the wildlife it contains. 





A SPRING BORDER FOR AN 
OPEN, SUNNY SITE 


A sunny spot can provide the ideal 
conditions for a wide range of showy 
blooms in the early part of the year. The 
plants in this border prefer a neutral to 
slightly alkaline soil. 


es in 


1 Lupinus ‘The Page’ 8 Lupinus arboreus ‘Mauve 14 Physostegia virginiana 
2 Aster novi-belgii Queen’ ‘Vivid’ 
‘Fellowship’ 9 Iris ‘Blue Eyed Brunette’ 15 Geranium macrorrhizum 
3 Lobelia ‘Bees Flame’ 10 Heuchera ‘Leuchtkafer’ ‘Ingwersen's Variety’ 
4 Heuchera micrantha 11 Campanula /atifolia 
‘Palace Purple’ ‘Brantwood' (deep blue) 
5 Aquilegia skinneri and C. /atifolia ‘Gloaming’ 
6 Primula ‘Gold Lace’ (light blue) 
7 Aquilegia chrysantha 12 Iris chrysographes 
‘Yellow Queen’ 13 Sidalcea ‘Party Girl’ 
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}/ 
Wa 


\ 
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8m (26ft) 




















100 The Ornamental Garden 


CONTAINERS 


These are an attractive feature in any garden and are very useful when 
there is no soil at all for planting, as is the case with patios and roof 
gardens. They are also easy to maintain. There are many types of 
container available, which means that you can create a theme of your 
own choice; Mediterranean or perhaps lush and tropical in style. You can 
also plant up seasonal containers to create different effects through the 
year or you can change the style from year to year. 


TYPES OF CONTAINER 

Always choose containers that fit in with the 
general garden style and with each other. 
Terracotta and wooden planters are easy to 
fit into almost any garden scheme, but shiny 
metal containers may be more difficult to 
place. Hanging baskets usually take the 
form of a basket of wire, but they can also 
be made of wicker. This is lined with a 
permeable material such as wool, hay, coir 
matting or even conifer cuttings. You can 
buy purpose-made lining material which is 
made from recycled materials or you can 
make your own. Hanging baskets are an 
excellent way of covering a wall or post and 
can even increase the growing space in 
your greenhouse. They are best planted 
with a selection of trailing plants (placed 





PLANTING A CONTAINER 


around the edge of the basket) and upright 
types (placed in the centre), They are 
extremely prone to drying out and should 
be watered at least once a day and even 
twice in hot dry conditions. Window boxes 
should be treated in a similar way to 
hanging baskets. 

The size of a container will influence the 
kind of plant that you can grow, Any 
container must be at least 15-20cm (6-8in) 
deep, although most plants will be happier 
in a deeper one than this. Be wary of 
putting a small plant in a very large pot, as 
this can lead to very wet potting mix that the 
plant will not want to root into. Large pots 
with arrangements of several plants are 
ideal and much easier to look after than 
several smaller pots. 





Above: A wooden barrel makes an 
attractive container in which to grow a 
profusion of plants. 


MATERIALS AND FINISHES 
Containers are available in a range of 
different materials and finishes. Glass fibre 
and resin containers are extremely strong 
and lightweight but they tend to be 
expensive because they are hand-made. 
They are available as extremely realistic 
stone-look containers, but can also be 
found in almost any other finish, including 
wood and glazed ceramic. Plastic 
containers are very cheap, lightweight and 
often last a long time. The finish on some 
may be poor, but they are very easy to paint 
and customize. Metal containers are 
available as pots, “manger-style" window 
boxes or hanging baskets. There are many 
different designs and the best quality ones 
have a properly lacquered finish. 








1 The materials you need include a suitable 
container, your choice of plants (in this case, 
the central plant is a striking cordyline), 
some stones to place at the bottom of the 
container for drainage and potting mix. 


2 Cover the bottom of the container with 
small stones or some pieces of tile or 
pottery, so that water can drain freely from 
the container. 


3 Partly fill the container with a good-quality 
potting mix. 





Above: Hanging baskets can help to Above: Using a watering can is one of the Above: You can create a stunning Gen 
provide colour and interest at eye-level easiest ways to keep the soil moist. It allows with a range of different containers 
throughout the year. you to deliver the right amount of water. including an old wheelbarrow. 

Stone and terracotta pots offset the to use because they do not need ranging from half-barrels to wheelbarr 
shades of flowers and foliage beautifully. preservative and planed wood — of any type However, take care with wooden iterns *a 
The main problem with terracotta is that it —can easily be painted. Wicker is an outdoor use because many of therm have 
is water permeable and requires more excellent material for making hanging been chemically treated. A wide vanety 
frequent watering than plastic, resin or metal baskets, while wood can be used for recycled objects can be used as comtarve: 
pots, Both stone and terracotta containers window boxes, Wicker or wooden planters An old boot, bucket or watering car 
can be very heavy, so plant them up /n situ. benefit from being lined with plastic or a painted If you wish, can all be used 
Look out for frost-resistant types that willnot — non-permeable paint. The paint can be 
crack in winter. Glazed ceramic pots need plastic resin or bitumen based, but make DRAINAGE 
less watering than plain terracotta pots, and sure that it does not contain fungicides or All containers must have drainage holes © 
can be chosen in almost any colour to suit preservative. Alternatively, plastic sheeting the base, To ensure that the potting mx 
the theme of the garden. can be stapled firmly inside the pot. drains freely, place a layer of gravel — about 

Wooden or wicker planters have a very Wooden and wicker pots should be raised 4cm (14in) deep for most pots — over the 
natural look and can easily be home-made. off the ground slightly to prevent the base base of the pot before putting in the m= 
Oak, cedar and chestnut are the best woods _ rotting. There are many different designs, Terracotta and stone pots may need as 
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5 
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4 Scoop out a hole in the potting mix and 5 Place any extra plants around the edge of 6 The plants will soon grow away and & out 
insert the plant, positioning it so that the the main plant. Add more potting mix in the container to create a stunning year 

top of the rootball will be level with the order to fill in any gaps, and firm down. round feature. 


surface of the potting mix. Water the container thoroughly. 
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much as one-fifth of their total depth filled 
with gravel to help protect them from frost 
damage. Standing pots on bricks or 
purpose-made “feet” also helps them to 
drain freely. 


ORGANIC POTTING MIX 

The best potting mixes contain sufficient air 
space to allow the roots to breathe, while 
retaining enough water and nutrients to 
support plant growth. Potting mix must also 
be heavy enough to support the weight of 
the top growth of the plant if it is to remain 
upright. You can buy a general-purpose 
potting mix, although some gardeners 
prefer to mix their own. 

Potting mix can be loam-based or 
soilless. Loam-based potting mix is a 
“heavy-weighted” mix that provides good 
anchorage for tall or heavy specimens. It 


PLANTING A HANGING BASKET 





1 Line the hanging basket with a suitable 
organic material. Conifer branches are an 
ideal material, as is shown here. 





3 Position the plants first to see how they 
will look. Fill in the spaces between the 
plants with more potting mix. 


also holds on well to nutrients. It is ideal for 
plants that will stay in containers for several 
years or more as it will not degrade or 
become structureless. 

Soilless potting mixes do not contain 
loam. They have the advantage of being 
free-draining and relatively lightweight, 
although some grit or sand is usually added 
to give them weight. Coir-based potting 
mixes are made with a natural fibre that is a 
by-product of the coconut-growing trade. 
It has been hailed as a peat substitute and 
is equally good in containers. However, it is 
expensive and can be difficult to re-wet 
once dry. Composted fine bark is cheap 
and readily available. There have been 
some advances in its use in recent years 
and it has even been suggested that 
bark-based potting mix increases a plant's 
resistance to pest and disease attack. 





2 Fill the lined basket with a suitable 
soilless organic potting mix to about one- 
third of its depth. 


4 Any gaps between the plants can be filled 
with small bulbs or bedding in order to 
provide a riot of spring colour. 


MAKING ORGANIC POTTING MIX 
You can make your own potting mix with 
ingredients such as well-rotted compost, 
leaf mould and worm compost; loamy 
garden soil; and clean, coarse sand or fine 
grit. The organic matter and loam should be 
thoroughly sieved. A slow-acting, balanced 
fertilizer may also be added along with 
ground limestone to bring the mixture’s pH 
to around 6.5 which is suitable for the 
majority of plants. Containers for seasonal 
displays such as bedding will not need loam. 


PLANTS FOR CONTAINERS 

Fruit, herbs and even vegetables can all be 
grown in containers, as well as a wide 
range of ornamental plants. A flowering 
shrub such as an azalea can act as a focal 
point and enliven a shadier part of the 
garden. Pots of fresh herbs and salad crops 
can provide a welcome addition to summer 
meals and a window box can even be used 
as a miniature wildlife garden. Seasonal 
bedding can transform a patio into a riot of 
colour and be changed regularly to reflect 
the seasons. Containers also enable you to 
grow a range of plants that would not 
otherwise grow in your soil. For example, if 
your garden soil is alkaline, you can still 
enjoy the spring and summer delights of 
acid-loving rhododendrons, blue poppies 
(Meconopsis) and Himalayan primulas. 


CARE AND MAINTENANCE 

There are a number of tasks that you will 
need to perform in order to keep your 
container plants in peak condition. 
Watering Knowing when and how much 
water a plant needs is one of the most 
important aspects of container gardening. 
Often a look at the surface of the potting 
mix may give the impression that it is dry. If 
you dig down with your finger, however, you 
quickly discover moist potting mix. If the mix 
feels wet, then do not water it. 

Feeding Container plants need more 
fertilizer than plants grown in the open 
garden because frequent watering washes 
out the nutrients. For the best results, start 
feeding container plants six to eight weeks 
after planting. Use a liquid tea, worm liquid 
or a purchased soluble food such as 
seaweed extract or liquid manure every two 
to three weeks. Apply fish emulsion or 
garden compost once or twice a season to 
add trace elements to the mix. Do not add 
more than the recommended rate of any 
fertilizer as too much can harm plant roots. 


PLANTING A WINDOW BOX 





4 Assemble all the necessary materials. 
These include the window box, crocks, a 
good organic potting mix and the plants. If 
the box is light, assemble it on the ground. 
If not, then assemble it in position. 





4 Place the plants in position and check 
these positions before finally planting. 
Make sure that they are planted in the 
potting mix at the same depth that they 
were in their pots or trays. Plant them fairly 
close for an instant effect. 
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2 Holes in the bottom are essential to allow 3 Partially fill the box with potting mix, gently 


good drainage. Stop the potting mix from tapping the sides to make sure that no air 
being washed out by placing crocks over gaps remain. Never over-firm soiless potting 
these. If very good drainage is needed, then mixes as they will become waterlogged ana 
a layer of gravel can also be added. airless, and the plants will suffer. 





5 Aselection of bulbs makes a useful 6 Window boxes that are planted for 
additional display for the window box. The seasonal display will quickly use up all the 
bulbs can be planted in among the main available nutrients. This is less of a 

plants and are best planted in groups of problem with baskets planted for winter 
three so that they give a fuller display. interest, such as this, but summer boxes will 
Water the basket once it is planted. need regular feeding. 





Monitoring plant health Containers are 
best placed where they will receive 
maximum sunlight and good ventilation. 
During periods of high temperatures and 
bright sunshine, many containers may 
benefit from shade during the hottest part of 
the day, Shelter plants from severe rain, hall 
and wind storms. Also watch out for and 
control insect pests. 

Pinch pruning When young, the growth of 
many ornamentals is readily shaped by the 
pinching out of young shoots. Many 
specimens treated in this way yield 
impressive results. This pinching out, or 
stopping as it is sometimes called, 
stimulates the development of side shoots 
and, if carried out regularly, results in dense 
bushy growth. The selective use of this 
method of pruning allows for considerable 
freedom in the shaping of plants. 





MAKING ORGANIC POTTING MIX 
Mixing your own organic potting mix is relatively easy. You can use a combination of a 
variety of materials, including loam, leaf mould, garden compost and worm compost. 








INGREDIENTS RATIO BY VOLUME ADDITIONAL INFORMATION 

Loam : Leaf mould : Garden disaliea A basic mix that is well drained, fertile and 
compost sulted for longer-term plantings. 

Leaf mould : Worm compost 3:1 Very nutrient rich. Add extra grit for better 


drainage. Best for short-term pots of 
vegetables, herbs and flowers. 


Loam: Manure : Leaf mould SAvleeny Arich mix for heavy feeding plants such 
as pot-grown tomatoes and peppers. 


Leaf mould ; Loam P24 Ideal for long-term plantings such as trees 
and shrubs. Use acidic loam for lime-haters. 


Enrich with 225g (802) seaweed meal; 
Loam : Leaf mould or Coir 1:1 110g (402z) bonemeal; 85g (302) hoof anc 
horn; 55g (202) ground limestone per 
30 litres (63 pints) base potting mix. 








THE WILDLIFE 
GARDEN 


Wildlife gardening involves providing food, shelter and a habitat 
for creatures as well as relying on native plants that are suited 
to the climate and soils in the locality. A single plant species may 
directly and indirectly serve species of insects, invertebrates, 
fungi, and other organisms, which in turn become a meal for 
larger wildlife such as birds. In time you will have a functioning 
ecosystem on your doorstep. In fact, creating a garden of this 
kind can help break up the “grass desert” responsible for 


reducing the variety of birds, insects and other wildlife. 


Left: Wildlife gardens use plants, such as 
this fennel (Foeniculum vulgare), for their 
ability to attract insects. 





Above: Garden wildlife can be both pretty Above: Flowers such as sweet peas Above: Colourful fruits such as these 
and, in the case of ladybirds (ladybugs), (Lathyrus odoratus) encourage pollinators rosehips provide much-needed food for 
useful for controlling aphids. and beneficial insects into your garden. garden wildlife such as birds. 
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WHAT IS A WILDLIFE 


GARDEN? 


The organic garden can provide a welcome refuge for a wide range of 
wildlife, from birds and butterflies to creatures such as frogs and 
hedgehogs. The basic requirements for any visitor to the garden are food, 





water and shelter. You may also want to consider organizing some, or all, 


of your planting schemes around species that will attract a diversity of 


fascinating wildlife. 


WHAT ARE THE BENEFITS OF 

A WILDLIFE GARDEN? 

Domestic gardens cover a huge area 
around our towns, cities and urban fringes. 
This is a potentially fantastic resource for an 
otherwise denuded habitat. Keeping your 
garden free of harmful chemicals gives you 
a head start in attracting wildlife and, with a 
little planning, you can create a habitat that 
will welcome a diverse range of creatures. 
The visitors in turn will repay you by acting 
as predators, helping to control the level of 
problem-causing pests in your garden. 
«Knowing that your patch, no matter what its 
size, is providing a haven for wildlife will give 
you a closer connection with the natural 
world. Just to be able to enjoy watching 
birds feeding can lift the spirits and improve 
your sense of wellbeing, 

Encouraging natural cycles in your 
garden will promote biodiversity. The more 
soil life there is, the more insects will come 
to feed on it. Birds will come to feed on the 
insects, as will amphibians and mammals. In 
this way, food webs will gradually recover 
in the absence of pesticides. 

Making your own garden compost, 
instead of using peat, for instance, prevents 
damage to a fragile habitat that cannot be 
re-created, Collecting rainwater and 
using this in the garden will reduce the 
consumption of mains water. Huge amounts 
of energy are wasted on cleaning and 
transporting this precious resource and it is 
often extracted from rivers at levels that 
threaten the local wildlife. The careful 
gardener can encourage the creation of 
widiife habitats in their own backyard and 
prevent habitat destruction somewhere else. 


CREATING THE RIGHT HABITAT 

Much of the wildlife that thrives in a garden 
Goes so under the care of a gardener who 
'S Not unduly tidy. The best wildlife gardens 


Above: Wildlife gardens such as this 
grassland area can be attractive as well as 
providing useful habitats. 








A WILDLIFE GARDEN 


Log pile Compost 


Grass left long bins A well-designed wildlife garden 


will provide food and shelter for 
a host of different creatures. 






















Wormery 


Nest boxes 
in trees on 
shady sides 


Bird feeders 
containing 
different foods 


Wild flower. 


meadow Stones in the 


grass 


Trellis with 


climbers Bird table 
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Pond 








Waterlilies for 
amphibians to bask on 


Tall plants for dragonfly 
nymphs to climb out on to 


1 Sorbus aucuparia 10 Verbena bonariensis 18 Sedum spectabile 

2 Lonicera periclymenum and Origanum vulgare 19 Fagus sylvatica hedge 
‘Belgica’ 11 Hedge of Ilex aquifolium 20 Buddleja ‘Lochinch’ 

3 Hedera helix and Humulus 12 Pyracantha 21 Syringa x prestoniae 
lupulus ‘Aureus’ 13 Clematis tangutica 22 Aster x frikartii 

4 Echinops ritro 14 Mixed planting of 23 Ribes sanguineum 

5 Lavandula hedge Perovskia ‘Blue Spire’ and 24 Crataegus laevigata 

6 Phlox paniculata Echinacea purpurea ‘Paul's Scarlet’ 

7 Nicotiana alata 15 Centranthus ruber 25 Mahonia japonica 

8 Phacelia campanularia 16 Nepeta ‘Six Hills Giant’ 26 Cotoneaster horizontalis 

9 Heliotropium in pots 17 Eschschoizia californica 27 Jasminum officinale 














leave room for decay. This approach — and 
itis one that is good for organic gardens in 
general — involves piling up old logs and 
autumn leaves in a quiet shady corner to 
create a home for insects and hibernating 
hedgehogs. Do not confuse this with 
making leaf mould pits; these stay in place 
and gradually rot down. Log piles can also 
be overplanted with ivy to enhance both 
their appearance and attractiveness to 
insects such as stag beetles. 

Consider planting native trees, shrubs 
and flowers so that native creatures will 
have a familiar food source or nesting site. 
Plant as many suitable flowers as possible 
to attract bees, butterflies and other insects 
that will enhance your wildlife garden. Many 
beneficial species are attracted to a garden 
that is effectively a feeding station for them. 
For the larger visitors, such as small 
mammals and birds, you can plant 
flowering and berrying trees and shrubs. 

Ponds provide a rich habitat for a variety 
of wildlife. Many familiar creatures, such as 
frogs, toads, newts and dragonflies, 
depend upon ponds to breed. Many urban 
gardens have become havens for these 
creatures, Even a small pool will provide 
somewhere that birds and other visitors can 
come to drink. If you have no space for a 
pond, try introducing a suitable container 
that can be utilized as a drinking or bathing 
area for birds, mammals and even insects. 

Just leaving the lawn uncut for a few 
weeks in mid-summer will give many of the 
plants you do not normally see the 
opportunity to flower. An area of longer 
grass also benefits butterflies, moths and 
many other insect species by providing 
food and shelter. Many of these insects will 


Above: Wildlife thrives in natural wetlands, 
many of which are threatened by domestic 
water use. 


fall prey to larger garden occupants such as 
songbirds and hedgehogs, so diversifying 
and enhancing the food web in the garden, 
The barriers and structures in your 
garden also provide very useful habitats. 
Hedges are a sanctuary for all sorts of 
wildlife, where they can breed, feed and 
take shelter. These hedges are easy to 
maintain, as they should only be cut once in 
the winter to avoid interfering with spring 
and summer nesting birds. Cutting is done 
on alternate sides in alternate winters. If one 
side is cut this winter, then the opposite side 
is cut the next. This ensures that only one 
side is clipped before the growing season. 
The unclipped side flowers and provides 
nectar and fruit for wildlife. Dry-stone walls 





Above: Recycling organic material through 
composting reduces the need to use 
substances such as peat. 
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Above: Looking at natural habitats such as 
woodlands can provide inspiration for your 
own garden. 


are another garden feature that can provide 
homes for hibernating amphibians, lizards, 
insects and bees and are best left 
undisturbed throughout the winter. 

If you are lucky enough to have a few 
trees in your garden, you could try to 
re-create a woodland habitat. Larger 
gardens may actually contain a small area of 
woodland but most are more likely to have a 
shady patch under a few trees. Choose 
plants that mimic a woodland floor: 
bluebells, anemones and sorrel are just a 
few of the handsome plants that will thrive in 
these conditions. Planting a few 
understorey shrubs (those that grow below 
the trees) such as holly and hazel will 
complete the effect and may well tempt the 
shyer woodland birds into your garden. 


WILDLIFE CORRIDORS 

Awildlife garden is often likened to an oasis 
in an urban desert. Gardens are the only 
chance of cover that many creatures 

have to migrate between larger blocks of 
suitable habitat such as parks or a 
greenbelt. If these important habitats 
become totally isolated then they begin to 
lose much of their diversity. Town gardens 
play a vital role in protecting the health of 
the wider urban habitat, while rural gardens 
play a similar role in areas denuded by 
intensive farming. Try putting up a few bird 
or bat nest boxes and providing nesting 
areas for insects and mammals. The greater 
the year-round diversity, the more useful 
your garden will be. 
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WOODLAND GARDENS 


Woodland can be one of the most interesting and diverse natural 

habitats. Those with smaller gardens may think that such a feature would 
be too large for them to create. However, even a few trees in the corner of 
the garden can provide ample opportunity for the creation of a small 
wooded area and provide a rich and diverse habitat for a range of 

visiting wildlife. Try to select native trees or species that have nectar-rich 


flowers or berries. 


WHAT IS WOODLAND? 
Woodland is a very variable habitat and its 
exact character will mostly depend upon 
the prevailing climate. It is often a more 
open environment than that of a forest, 
having clearings, glades, pools and streams 
that break up the monotony of tree cover. 
Large trees such as oak (Quercus), 
beech (Fagus) or plane (Platanus) are 
known as the woodland canopy. Beneath 
the canopy are smaller trees such as holly 
(lex) and hazel (Corylus), known as 
understorey species. They are often shade- 
tolerant trees, but grow best under gaps in 
the canopy. Beneath this, a shrubby layer 
develops in more open woodland, possibly 
consisting of bushes such as hawthorn 
(Crataegus) and elder (Sambucus), 

The floor of the woodland is called the 
herb layer. The plants that live here tend to 
be seasonal, taking advantage of early 
spring sunshine to grow and flower, 
although some, such as mosses and ferns, 
grow through the summer. It is also where 
all seedlings grow and is mulched each year 
with the falling leaves of the trees. 





CREATING A WOODED AREA 
Gardeners who have a few trees (even if 
they do not provide a continuous canopy) 
can easily make a small woodland area. 
Visit some woods in your area to gain some 
inspiration and emulate natural growth if 
possible. Think how the existing tree cover 
can be linked, maybe by planting more 
canopy species and some understorey trees. 

Woodland environments are often 
havens for plants and animals, with many 
containing an enormous diversity of 
species. This is most pronounced where 
there is a “mosaic” of open ground and 
trees, This is because it increases the 
“marginal areas” — the point between 
woodland and more open habitat, The 
places where two habitats meet are always 
the most diverse. Layered woodland (one 
with canopy, understorey, scrub and ground 
herbs) is beneficial for wildlife as it provides 
ample feeding and shelter for a range of 
creatures. Any additional planting should 
always be aimed at achieving or maintaining 
this layered structure and providing the 
highest number of habitats. 





Above: Woodlands are home to many of 
our favourite garden flowers such as these 
primroses (Primula vulgaris). 


You can think of woodland as a 
collection of diverse habitats. Even those 
that have only a few types of tree are 
capable of supporting a great number of 
species that live on or within these trees. 
Oak trees in Britain, for instance, are known 
to provide homes for over 400 insect and 
other invertebrate species. This does not 
mean, however, that simply planting an 
oak tree in your organic garden will 
guarantee all 400 will appear at once. If you 
aim to create a woodland that Is similar to 
others in your area, then species will be 
able to migrate from these to the one In 
your garden. 

You may need to provide additional help 
for wildlife if it is to establish successfully in 
the woodland area. Nesting boxes, log 
piles, rocks and a long grass area linked to 
your pond can all help to encourage wildlife 
to use your planting as a habitat. Make sure 
that you include plants that provide food 
and be prepared to give additional 
sustenance, especially in the winter for 
non-hibernating foragers such as blue tits 
and other woodland birds. As the woodland 
develops, so will the diversity it contains. 
Let nature do its work and give a helping 
hand from time to time. 


PLANTING WOODLAND FLOWERS 
In most deciduous woodland, the ground is 
a riot of colour from late winter until early 
summer as showy woodland species grow, 
flower and set seed before the leaves in the 
canopy cast too much shade. As a 
consequence, most “woodland gardens” 
are at their best from late winter to early 
summer. The edges and clearings provide 
the chance for later colour, of course, but 


Left: Shady and partly shaded wooded 
areas can provide the perfect habitat for a 
host of creatures. 





Above: Foxgloves ( Digitalis) thrive in shady 
woodland corners and are very easy to 
grow from seed. 


some of the showiest species are to be 
found among the spring flowers. Choose 
species that grow in your own area, where 
possible, because these will be of most 
benefit to wildlife, 

Primroses (Primula vulgaris), bluebells 
(Hyacinthoides), snowdrops (Galanthus) 
and wake robin (Trillium grandiflorum) are all 
guaranteed to give a good display, especially 
at a time when there are fewer colours in 
the rest of the ornamental garden. Later 
flowers such as foxgloves (Digitalis) should 
be planted at or near the edge, where they 
will still get sunlight once the leaves have 
appeared on the trees, Climbers such as 
honeysuckle (Lonicera) or clematis are also 
best situated at the woodland edge where 
you can appreciate the plants as they 
bloom. It is advisable to always obtain your 
seed or plants from a reputable source that 
does the propagation themselves. Never 
buy bulbs or plants that have been collected 
from the wild. Your aim is to create a 
habitat, but not by destroying another. 


ASSOCIATED PLANTING 

Perhaps the easiest way to mimic a 
woodland habitat in a smaller garden is to 
link a few trees with shrubs and understorey 
trees in order to provide the shelter and 
food plants that wildlife needs. These 
shrubs — particularly if they are deciduous — 
can provide a larger space in which to plant 
“woodland herb layer” species. Doing this 





Above: Bluebells (Hyacinthoides) naturally 
grow and flower in the spring before the 
trees shade them. 


will also widen the edge of the habitat and 
provide extra coverings around the base of 
trees. There Is, of course, no problem in 
having a few decorative species in or 
around your woodland. Try a few 
rhododendrons, mahonias, lilacs and 
hydrangeas to provide additional colour and 
interest if you have enough space. They will 
all provide shelter and look attractive when 
they are in flower. 


EDGE ENHANCEMENT 

Woodland edges are often the most 
valuable area in many types of woodland for 
a variety of wildlife and plants. The trick with 
any wildlife-friendly area is to make sure that 
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these boundaries are as 
Fashioning them into “scallor 
shapes will usually achieve this and eact 
scallop or bay may contain different plan 
or shrub species. The clearings in 
woodland ((f it is large enough) ; 
important. When you create these 
clearings, ensure that they are sufficiently 
long to allow plenty of sunshine into 
one. Woodland glades should not be less 
than 7m (28ft) across and are best if they 
are irregular in shape. 

Remember that the direction of the sun 
in your garden will affect the type of plants 
that you can grow at the woodland edge 
and butterflies, for example, will prefer a 
sunny aspect. If the bays or clearings in 
your woodland area are mainly intended for 
long grass, then this may only need cuttine 
every two to five years unless, of course 
you wish to have a secluded seating area 
that may need more frequent mowing to 
maintain access, 





” 














Above: Hellebores 
and Anemone 
blanda make an 
ideal under- 
planting for trees, 
providing colour in 
early spring. 


Left: Hornbeam 
(Carpinus), grown 
as a decorative 
hedge, can be 
underplanted with 
a selection of 
woodland flowers 
for added interest 
in the spring. 


110 The Wildlife Garden 


WILD FLOWER LAWNS 


Compared with a closely mown pristine lawn, an area of rough grass 

with flowers growing in it can provide a rich haven for a diverse range of 
wildlife. In nature, many attractive and species-rich habitats develop over 
time but in the garden, things may need a helping hand. You do not have 
to let the whole of the turfed area go untouched. Simply leave an area of 
grass uncut for some of the year and plant it up with your own choice 

of wild flowers to create a rich habitat. 


PLANTING AND MAINTAINING A 
WILD FLOWER MEADOW 

Small areas of flowery grassland seem to 
work best when co-ordinated with hedges, 
shrubs or trees. They are not necessarily 
spectacular from a distance and need close 
inspection to appreciate the detailed 
tapestry of colour and form. Think carefully 
about where you would like to site such a 
feature. Always choose a simple mix of 
species that are well adapted to the 
conditions in your garden. Take a walk 
around your home area to see which local or 
well-adapted species thrive in similar soil 
types and aspects to your own. 


HOW TO SOW WILD FLOWERS 


1 The most satisfactory way to create a wild 
flower meadow is to sow a special mixture 
of wild flower seeds. Remember to 
ANNUAL FLOWERS OR completely clear the ground of all perennial 
PERENNIALS? weeds before you start. 

Many annuals have attractive flowers and = 








Above: Lawns and areas of long grass can 
easily be transformed into a stunning 
display of summer flowers. 





2 To bury the seeds, simply rake in one 
direction and then in the other. It does not 
matter if some seeds remain on the surface. 
Keep the area well watered until the seeds 
germinate. Protect from birds if necessary. 





seem ideal for flower-rich lawns but most 


ADDING INTEREST TO NATIVE GRASSLAND 


require yearly soil disturbance and open 
ground, Poppies and cornflowers are good 
examples of showy annual plants that 
benefit from such conditions. Annuals are 
usually better treated as a separate display. 
Try planting some wheat or other grain along 
with the annuals and leave this for foraging 
birds and mammals. Don't try and harvest 
the wheat, just cut it down in late autumn 
and rotavate the plot ready for the spring. 
Wild flower meadow species are 
perennials, which are adapted to life in 
permanent grassland. The easiest way to 
make a wild flower lawn is to plant small wild 
flower plants, directly into an existing lawn. 
Many wild flowers are easily raised from 
seed that is available from specialist 
suppliers, Sowing and growing this is 
generally the same as for any other 
herbaceous plant but you should use 
potting mix that is low in nutrients for the 
best results. A late autumn or early spring 
sowing will provide plants that are large 
enough to plant out in early to mid-summer. 


1 For a very small area, wild flower plants 


own from seed or buy them. Plant into bare 
ground or in an existing lawn. 


may be more convenient. You can raise your 





2 Keep the plants well watered until they are 
established. Several years of successional 
planting may be needed to fully establish 
your wild flower lawn. 


Plant these out about 10-20cm (4-8in) 
apart in groups of 9-15 to ensure that the 
group can compete with the grass. Mark 
where you plant them so that you can see 
which ones have succeeded later. 

lf your plants do not establish the first 
time around, then it is worth trying again. 
Two failures should tell you that they are not 
suited for your conditions. You can always 
try a few non-native plants that have proven 
wildlife value. Prairie plants such as 
Echinacea are very useful in long grass. Try 
to avoid rare species, as they are likely to be 
particular in their habitat requirements, and 
always consider the attractiveness of plants 
to insects, birds or other wildlife when 
deciding what to grow. 


NATURALIZING BULBS IN GRASS 
Bulbs are potentially one of the easiest 
plants for flowery lawns. Many early- 
flowering species are suitable, including 
crocus, Iris and snowdrops. Others, such as 
Narcissus, Puschkinia, fritillaries and 
Leucojum, provide good displays later in the 
spring. Planting bulbs is quite simple. 
Planting holes can be dug singly with a 
trowel or spade to the required depth — 
usually two to three times the height of the 
bulb, Bulbs should be placed with the base 
plate firmly in the bottom of the hole. An 
alternative method for large groupings of 
small bulbs like crocus and snowdrops is to 
cut an “H" shape in the grass surface and 





Above: Daffodils (Narcissus) are an ideal 
bulb to naturalize in lawns, giving 
spectacular early-spring interest in the 
wildlife or ornamental garden. 





1 Lift an area of turf to create an H-shaped 
cut. Slice beneath the grass until you can 
fold back the turf for planting. Loosen the 
ground, as it will be very compacted. If you 
want to apply a slow-acting fertilizer, such 
as bonemeal, work it into the soil at the 
same time. Scatter the bulbs and plant them 
where they fall for a natural effect. 





3 Special bulb planters can be used for 
large bulbs. The planters remove a 
cylindrical core of soil. 


peel the grass back in two “flaps”. Place the 
bulbs underneath with the top uppermost 
and gently replace the flaps, firming them 
carefully, Any group of bulbs should be 
denser at the centre, gradually becoming 
wider spaced toward the outside, as this will 
give a natural appearance. Bulbs such as 
Narcissus may survive for many years but 
some smaller types — crocus being a prime 
example — may be eaten by rodents. 


CARE AND MAINTENANCE 

The time of year that you mow your meadow 
will influence the species you can grow and 
also when it will look good. If bulbs are not 
being grown in the grass then a spring cut 
can help keep a summer wild flower area 
tidy, especially after a mild winter. A high cut 
is best, especially if wild flowers have started 
to produce leafy growth. Cutting in mid- 
spring will produce a flowering peak in mid- 
summer, A slightly later cut in late spring will 
delay the peak of flowering by a few weeks. 





2 Use a trowel or a bulb planter for large 
bulbs, making sure that the bulb will be 
covered with twice its own depth of soil 
when the grass is returned. Firm down the 
soil and then return the grass. Firm once 
again if necessary to make sure that the 
grass is flat, and water well. Water the grass 
again in dry weather. 





4 Place the bulb at the bottom of the hole 
on a bed of gravel to improve drainage, if 
necessary, and replace the plug of earth. 


Once flowering has finished, the long 
grass should be cut down. Spring-flowerine 
meadows are best not cut until after 
flowering. If bulbs are included then the area 
should not be cut for six weeks after they 
have flowered. A second cut in mid-autume 
will tidy the area ready for the winter. 
Summer meadows are usually cut from late 
summer to mid-autumn. All cuts must 
stress the grasses but minimize damage to 
wild flowers. Cuts should be between 
30-70mm (14-2%in) in order to achieve this 

Cuttings should be removed to help 
reduce fertility (as this will help your wild 
flowers) and to prevent long cuttings 
smothering the plants below. The cuttings 
should be left on the ground for three to five 
days, though, to allow insects to move bacs 
into the cut grass below. A portion of lawn 
may be left completely uncut to protect 
over-wintering insects, but the portion 
must be rotated each year to make sure 
that the wild flowers survive 
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WILDLIFE PONDS 


Water is a key element in a wildlife garden. Garden ponds attract an 
enormous range of living creatures, such as dragonflies, newts and birds, 
to name just a few of the insects and animals that will visit the garden. 
Some will come to drink or bathe, others will set up permanent residence 
there, adding to the beauty and diversity of your garden. A pond not only 
provides an attractive feature in your garden, but also has far-reaching 


benefits to wildlife. 


CREATING A HEALTHY 
ENVIRONMENT FOR A POND 

There are a number of points that you must 
be aware of if you want to provide a safe 
and healthy environment for wildlife. A pond 
is always best sited in a sunny position. 

This is because many pond plants will not 
prosper in shade, while the water may also 
be rather cold until the early summer. Shade 
within the pool is best achieved by surface 
vegetation, although a pond may have up to 
a third of the surface in shade if the 
remainder is well lit. You should also avoid a 


site near to overhanging trees whose shade 
can cause the water to be colder for longer 
in the spring. Falling leaves can cause a 
build-up of nutrients and increase the 
potential for toxic tannins in the water. The 
roots of some species may also interfere 
with the lining of the pond and can, in 
extreme cases, cause serious damage. 


WATER FOR THE POND 

Never fill your pond with tapwater, which 
often contains many additives, most notably 
chlorine. Much tapwater can have a high pH 








Displayed below are some of the more 
common inhabitants of the garden pool 








Frog spawn 


Water boatman 


Dragonfly nymph 
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A CROSS-SECTION OF A WILDLIFE POND 







which go towards forming a healthy and 
balanced ecosystem. 





Dragonfly 





Frog 


Great diving 
beetle 


Great pond 
snail 


Caddis fly 
larva 








Above: Pond plants are essential to the 
health and balance of the habitat as well as 
being highly attractive. 


and may contain phosphates or nitrates. 
These can raise the pond's nutrient levels 
and promote algal growth. Water runoff from 
nearby lawns or borders can have much the 
same effect. If the water level becomes very 
low during the summer it is possible to use 
solarized mains water to top up your pond. 
This involves filling large containers with tap 
water, partially covering the tops and leaving 
them to stand in the sun for a couple of 
days. It removes chemicals like chlorine and, 
although not as good as rainwater, it will 
stop your pond from drying out. The majority 
of pool life requires a still environment, so 
avoid Introducing pumps, fountains or filters, 


POND SIZE 

Even small-scale ponds can support an 
amazing diversity of life. The shallows are the 
most important areas for wildlife but a depth 
of at least BOcm (24 in) must be reached in 
some parts to give creatures a place to 
which they can escape in extreme heat, cold 
or drought. The greater the surface area of a 
pool, the deeper it has to be (at its deepest 
point) to maintain an even temperature 
throughout the year. The average pool! will 
need to be about 1m (Sft) deep. 


STOCKING A POND 

Ponds that are designed to attract wildlife 
should be colonized naturally within a couple 
of years. This is the best method for stocking 
your new pond in the first instance as it is 
providing a breeding place or hibernating 
area for those creatures already established 
in your area, Introducing frog (or other 
amphibian) spawn can sometimes spread 
diseases such as red leg that can devastate 
populations of frogs and other amphibians. 
Never attempt to introduce adult amphibians 
to your pond. They have an amazingly 
strong homing instinct and can die in the 
process of finding their way back. 
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A WILDLIFE POND 


Wildlife ponds depend upon correct planning. Ponds must be 
both deep enough and possess the right balance of plant types. 
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These plants will provide habitats, shelter, and maintain a 
balanced environment for the wildlife in the pond. 
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Avoid introducing fish to small wildlife 
ponds, as they can exclude other 
wildlife. Sticklebacks can wipe out the 
tadpoles of frogs and newts. Fish also eat 
valuable water-living crustaceans that help 
to control the growth of water algae and 
their droppings promote algal bloom. 


of algae in the water. 


PLANTING 

Bank-side vegetation provides cover for 
animals entering or leaving the pond. 
Choose a selection of marginal plants, 
submerged plants and plants with floating 
leaves, Leaving long grass around a pond 
will also provide important cover for wildlife. 
Gently sloping sides make it easier for 
creatures to climb in and out of the pond, 

Pond dwellers, such as dragonflies and 
caddis flies, need vegetation to climb out of 
the water so that the adult may emerge. 
Small reeds such as the lesser bulrush are 
ideal but any plants that grow about 40cm 
(16in) or more above the normal water 
surface will do. 

A log pile nearby will provide a place for 
hibernating frogs and toads, as well as 
being a habitat for many other creatures. 
Add an escape log to help small mammals 
get out of the pond if they fall in. 

Ideally the water surface should have a 
third or more covered with plant leaves such 
as water lilies, water soldier, frog-bit or even 


Right: Even a small garden will benefit from 
a tranquil wildlife pond where animals can 
come to drink. 


duckweed, These help keep the water cool, 
provide shelter and breeding cover for 
wildlife and help to prevent the development 


Plants that are to form part of your pond 
habitat should always be grown in a 
nutrient-poor potting mix. Slow-release 
fertilizers effectively act as an algal “time 
bomb", steadily releasing a supply of 
nutrients that encourage green water and 
blanket weed development. 

Oxygen is essential for the growth and 
development of pond-dwelling creatures 
and can easily be boosted by the inclusion 
of plants that release it directly into the 
water. These are plants that are entirely 
aquatic and do not emerge above the water 


surface. Plants such as milfoil and Canadian 
pondweed are often used for this purpose. 

Native plants should be a first choice for 
a pond, Many are showy and often rare or 
endangered in the wild. If you decide to use 
natives, never take them from the wild. 
Always buy them from a reputable nursery 
or take small offsets from a friend's pond. 

Some plants are just too vigorous to be 
included and will rapidly outgrow their 
situation. Reedmace (Typha /atifolia), reeds 
such as phragmites, floaters such as 
duckweed (Lemna) and the Azolla fern are 
all potentially problematic and should only 
be included where space permits. They are 
the equivalent of aquatic weeds and may 
cause maintenance problems. 
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PROVIDING SFHEETER 


As well as needing water and food, wildlife occupants and passing 
visitors to the garden need a secure place in which to shelter, where they 
can feed, nest, breed or escape from predators. Almost every part of the 
garden can potentially shelter wildlife and the key is not only to provide 
the right kind of cover but also to make sure that it is not disturbed once 
it is occupied. These sites can take the form of natural plantings or 


man-made shelters. 


TYPES OF SHELTER 

In nature, evergreen trees and shrubs 
provide year-round cover from weather and 
predators, while deciduous ones give 
summer cover for nesting and protection. 
Dead trees provide habitats for owls, 
woodpeckers and bats, while fallen logs are 
host to a wide array of ground dwellers such 
as wood-boring beetles and other insects. 

Centipedes and ground and rove beetles 
that are active all year round need 
undisturbed soil, stones and logs. Frogs, 
toads and newts hibernate through the 
coldest months, often overwintering in 
damp hidden sites, Place stones and logs 
near to a pond and ensure that it has 
shallow edges and sloping sides. Newts 
prefer overhanging vegetation to shield 
them on entering and leaving. 

Think about where specific creatures live 
in nature and aim to mimic these habitats. 
Sometimes this will involve using the natural 
landscape or erecting a purpose-built shelter. 








LOG PILES 

These are an essential part of any wildlife 
garden because they offer shelter and food 
for a wide range of different organisms and 
insects that will in turn provide food for 
other visiting animals. 

Log piles make an excellent place for 
frogs, toads, lizards, hedgehogs and other 
wildlife species to shelter, find food, and 
raise their young. Build a permanent log pile 
in a shaded area, and let it decay naturally. 
The logs form food for fungi and insects, 
while providing shelter for reptiles and 
small mammals. Dead wood on the ground 
and especially up in the trees is a very 
important source of nourishment for 
insect-feeding birds, such as woodpeckers 
and tree creepers. 


Left: A shady part of the garden, under the 
cover of trees, is the ideal place for a log 
pile. Log piles are both useful for 
hibernating animals and as a food source 
for beetles. 





Above: Providing winter cover such as this 
lacewing hotel for beneficial insects ensures 
a healthy population for next season. 


Left: Logs and 
branches, left 
over from 
pruning or tree 
felling, can be 
left as a habitat 
or winter shelter 
for wildlife. 


TIDINESS 

You should not be in too much of a hurry to 
clear and tidy up your garden in the 
autumn, as this will provide shelter during 
the winter months for a wide variety of 
garden wildlife. Always be selective, 
preferably removing only piles of diseased 
debris. The later you can leave your winter 
clearance, say until early spring, then the 
greater the numbers of animals there will be 
successfully overwintering. 


WHICH SPECIES SHOULD 

YOU SHELTER? 

There is a wide range of species that can 
benefit from cover in your garden. However, 
you should always try to assess the 
likelihood that these creatures will actually 
visit your garden in the first place. There is 
little point in putting up luxury 
accommodation for creatures that will never 
even see it, much less shelter within. The 
following are some of the creatures that 
may benefit from a shelter in your garden. 





Above: /t is advisable to position shelters for beneficial insects 
near to a suitable habitat or to a source of food so that they can find 


them easily. 


Bats These are probably the most elusive 
of our garden visitors and because of their 
nocturnal lives we know very little about 
them and often, rather unfairly, fear them, 
Bats roost during the day in tree hollows, in 
dense shrubs or climbers, and in buildings, 
although during winter they hibernate, often 
in deeper, solid places with an even, cool 
temperature. These fascinating mammals 
are declining in number due mainly to the 
loss of roosts and feeding areas, and the 
increasing use of pesticides, One of the 
easiest ways to help bats is by putting up 
bat boxes, These should be located In a 
sheltered position that gets morning sun 
and afternoon shade. 

Birds The lively activity around your bird 
table or feeders shows that it can be easy 
to attract more birds into your garden, 
Birds need more than just a source of food, 
though, and suitable nesting sites can be 
essential for some common garden 
species, Trees, shrubs and climber-covered 
walls and fences will provide shelter and 
nest sites. 

Though the term nesting box implies 
birds may nest in them, only a few species 
use natural or man-made cavities. Most 
look for shelter in vegetation, with shrubs 
being perhaps more valuable than trees for 
this purpose. You should note that regular 
close pruning of shrubs might cause 
growth that is too dense for birds to 
navigate easily, Try to use native species 
where possible. Hedges that also produce 
berries are a good source of food for birds 
in the colder months. 
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Above: Pollinating insects such as bees need both shelter and 
protection. Bees are very important inhabitants of a wildlife garden; 


honeybees pollinate plants in the garden. 


Butterflies These also require shelter from 
the elements and a place to roost. The 
foliage of shrubs is useful as an overnight 
roost, as are patches of tall grass. You can 
also provide a place for butterflies to roost, 
perch, or even hibernate by building a log 
pile and stacking the logs crosswise to 
create as many open spaces as possible. 
The ideal log pile size is about 1.5m (5ft) tall 
and 2m (6¥%ft) long. You can also buy a 
butterfly hibernation house, although there 
is little evidence that these are ever actually 
used by butterflies. 

Hedgehogs If you lean a sheet of wood at 
an angle against a wall and stuff it with dry 
leaves, this will provide a suitable nest for 
hedgehogs, They will also nest under raised 
sheds and beneath hedgerows, as long as 
there are plenty of dry leaves for bedding. 
You can also provide a winter box in an old 
compost heap or leaf pile for hibernation. 





Above: You can encourage butterflies into 
your garden by planting wildlife-friendly 
plants such as these purple verbenas. 


Reptiles and amphibians Rocks, logs, and 
leaf piles offer cover for small mammals, 
reptiles, amphibians and insects. |In the 
autumn, try constructing small rock piles 
that can provide lizards, reptiles and 
amphibians with a warm winter retreat. 

If you have a pond, leave brushwood and 
leaves or rock piles near the bank to provide 
shelter for amphibians as many of these 
hibernate in damp areas on the land. 
Pollinators Bumble-bees can overwinter in 
a small terracotta pot filled with moss or 
finely shredded newspaper. Bury the filled 
pot upside down and protect the hole from 
rain with stones, but leave a tiny gap for the 
bee to get in and out. Masonry bees can be 
encouraged to take up residence by tying a 
bundle of bamboo canes together — lengths 
of about 25cm (10in) are ideal — and then 
placing them inside a length of old plastic 
pipe that is about 5-7.5cm (2-Bin) longer 
than the canes. They will make nests inside 
the hollow bamboo canes and lay eggs 
within these that will hatch out the following 
spring. Always place the pipe in a sunny 
sheltered position where rain will not reach 
it, You can also buy purpose-built masonry 
bee shelters. 

Predators Lacewings will shelter in a similar 
construction to that used for masonry bees, 
Ready-made lacewing hotels are available 
and are impregnated with a pheromone that 
attracts the adults in the autumn. Ladybird 
(ladybug) shelters are also marketed 
commercially for the same purpose. You 
can also buy the pheromone with which to 
impregnate your own home-made shelters. 
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PLANTS TO ATTRACT 
WILDLIFE 


Plants are the single most important factor when it comes to attracting 
wildlife into your garden. They provide a food source and shelter for 
visiting bees, butterflies, moths and a whole host of beneficial insects. 
Even if your garden is tiny, you can still introduce a selection of useful 
plants by planting tubs of brightly coloured and nectar-rich summer 
flowers and pots of sweet-smelling herbs such as lavender and rosemary. 


PLANTS FOR FOOD AND SHELTER 
Planting colourful, nectar-rich plants attracts 
butterflies and other beneficial insects. 
Choose plants that will provide the visitors 
with nectar from early spring to late autumn. 
This of course has the added benefit that 
your flower beds will be brimming with 
colour for most of the year. Combine 
selected species of herbs, wild flowers and 
cottage garden plants in a herbaceous 
border to create a butterfly or bee border. 

To encourage breeding insects, allow a 
few nettles and grasses to grow ina 
secluded corner of the garden or let ivy trail 
up your fence. These will provide sites for 
female butterflies to lay eggs and a food 
source for caterpillars. 

Wild or single-flowering varieties of plants 
are often best for wildlife. You should not be 
too eager to dead-head plants in autumn. 





Above: Choose plants such as roses that 
have berries or edible fruits for birds and 
mammals to feed on. 





Many birds feed on spent flower heads such 
as those of forget-me-nots and pansies. 
Leave perennial flower stems in autumn, as 
birds will be attracted to them, searching for 
seeds and hiding insects. Nesting birds 
need insects to raise young, so try early- 
flowering plants such as aubrietia that 
attract aphids and provide a source of food. 





Above: Sunflowers (Helianthus annuus) 
provide food for insect pollinators as well as 
late seeds for overwintering birds. 





Above: Beneficial predators such as ladybirds 
(ladybugs) will be attracted to the garden if 
you include the right species of plant. 


Left: Plants with composite flower-heads, 
such as thistles and daisies, readily attract 
insects to the garden. 


A hedge that is left relatively undisturbed 
by the gardener can prove a rich habitat for 
a diverse range of wildlife. Dense hedges 
give birds protection from predators and 
provide windbreaks. The thick undergrowth 
encourages many species of small bird to 
take shelter and unclipped hedges of all 
types have more chance of bearing flowers 
and fruit. 

If your garden is large enough to have at 
least one large tree then this will provide 
perches and nesting sites for many birds. 
Native trees are valuable to insects, birds 
and other animals as they provide better 
shelter and food than introduced species, 
The best trees are those that produce 





Above: Scabious (Astrantia) can be used in 
flower borders or in wild flower lawns in 
order to attract insects such as bees. 


seeds or fruit, as these are often a valuable 
source of food for many birds in autumn 
or winter. 

Shrubs provide shelter for birds, enabling 
them to nest safely. Choose shrubs such as 
Pyracantha, Cotoneaster and Viburnum that 
produce a good crop of berries for the birds 
to feed on. Climbers are attractive to birds, 
especially if they are late flowering or bear 
fruit and seeds for winter food. 

Annual species, planted on vacant 
patches where quick reliable displays of 
colour are required, will produce an 
outstanding array of colour, and their nectar 
and seeds provide valuable food for many 
types of insect. 

Meadow-plant species will provide 
colour while the foliage of naturalized bulbs 
withers down. A fine early display can be 
created under deciduous trees before the 
soil becomes too dry and shaded, and 
grassy banks provide a marvellous 
opportunity for creating a mini meadow. An 
informal lawn is the intermediate step 
between a formal lawn and a meadow and 
is often created adjacent to a formal lawn 
and sown at the same time. It contains 
species tolerant of close cutting and if 
mowing is relaxed in summer, an 
enchanting display of flowers can be 
enjoyed for many weeks. When mowing is 
recommenced no harm will come to the 
plants, and the practice can be repeated 
annually. 


Shaded areas of the garden often 
present a problem for gardeners, but there 
are many varieties of woodland plants — 
often including some of the most beautiful 
wild flowers such as anemones and 
foxgloves (Digitalis) — that will thrive in these 
conditions. A woodland area planted with 
native trees and shrubs is the ideal 
backdrop for bulbs and woodland wild 
flowers, This habitat provides a continual 
source of interest throughout the year and 
attracts insects, birds and mammals. 
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Above: Encouraging beneficial insects into 
your garden by including insect-friendly 
plants can help to create a natural balance. 


Plants growing along and in hedgerows 
are particularly useful to attract wildlife, 
especially if the hedge is made up of 
native species. Plants for sun, shade or 
semi-shade should be selected depending 
on the aspect of the hedgerow, New 
hedgerows should be allowed to establish 
free of competition for two to three years 
before associated plants are introduced. 
Hedges provide corridors for wildlife and 
sources of interest throughout the year, with 
attractive foliage in spring, flowers in 
summer and berries, hips or leaf colour in 
autumn and winter. 

Plants that grow in or around ponds act 
as a magnet to surrounding wildlife. Damp 
soil borders and marshy areas are the ideal 
habitat for many species of wild flower, 

Dry-stone walls can also be exploited by 
planting up nooks and crannies with wild 
flowers adapted to the conditions, adding 
interesting foliage and colour, 

Combinations of wild flowers can also 
make excellent subjects for patio tubs, pots 
and hanging baskets, as many of them are 
tolerant of drought and have a spreading 
habit, making them ideal for low- 
maintenance containers. 


Left: As its common name of butterfly bush 
suggests, buddleia is a particularly excellent 
source of nectar for butterflies. 
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TOP 20 GARDEN PLANTS TO ATTRACT WILDLIFE 
There are literally thousands of plants that all have the potential to attract 
various forms of wildlife to the garden. Some plants, however, are more 


PLANT 


effective at this than others. Twenty of the best plants for attracting 
wildlife that are easy to grow are listed below. 


WILDLIFE ATTRACTED 


BENEFITS TO THE GARDEN 





Achillea millefolium 

(Yarrow) 

A vigorous herbaceous perennial that grows to 
a height of 60cm (2ft). Flower colour ranges 
from white through to reds and oranges. 


Angelica archangelica 

(Angelica) 

A tall, upright, herbaceous perennial, more 
often grown as a biennial, which grows to 1.8m 
(6ft). The architectural flower-heads bloom in 
early to mid-summer. 


Aster novi-belgii (Michaelmas daisy) 

The flowers of this herbaceous perennial 
provide a rich source of late nectar. A full range 
of sizes and colours are available. 


Aurinia saxatilis 

(Golden alyssum) 

Also known as Alyssum saxatile, this 
herbaceous perennial forms a carpet of yellow 
flowers in spring. 


Buddleja davidii 

(Butterfly bush) 

This deciduous shrub is often quoted as the 
saviour of the British butterfly population due 
to the high quantities of nectar It produces. 


Centranthus ruber 

(Red valerian) 

A herbaceous perennial that grows to 60cm 
(2ft). It performs well in poor dry soils and does 
especially well in seaside locations. 


Cerinthe major ‘Purpurascens’ 

A small herbaceous perennial that flowers in 
spring. Produces fantastic blue flowers with 
lilac bracts. It self-seeds freely. 


Eryngium giganteum 

(Miss Willmott’'s ghost) 

A short-lived herbaceous perennial that 
reaches a height of 90cm (Sft) and has 
beautiful steel-blue flowers. 


Eschschoizia californica 

(Californian poppy) 

An annual that produces striking orange, 
cream, red or yellow flowers which will bloom 
all summer. This is a small plant, reaching 
45cm (18in) in height. 


Eupatorium cannabinum 

A tall plant that produces large heads of fluffy 
pink flowers in late summer. This herbaceous 
perennial is a must for the wildlife garden. 
































An abundance of hoverflies can be found 
nectaring on the flowers in summer. Also 
attracts bees and bumble-bees. 


Bees, butterflies, hoverflies, insects 
and birds all congregate around the huge 
flower heads of this garden bloom. 


In late summer and autumn butterflies 
and bees visit the flowers. Birds eat the 
seed after ripening. 


Butterflies, bees and early flying 
hoverflies are attracted to the bright 
yellow flowers of this popular rock 
garden plant. 


As the name suggests, this is an 
excellent plant for attracting butterflies. 
Also useful for a variety of nectar 
feeders, including bees and moths. 


One of the best flowers for butterflies, 
providing nectar for small tortoiseshells, 
peacocks, red admirals and white and 
yellow butterflies. 


Bees love the blue flowers and 
congregate in vast numbers while the 
plant is in flower. 


This plant hums with bees and 
bumble-bees during its long summer- 
flowering period. 


Hoverflies, bees and bumble-bees are 
attracted to this plant. Once it is sown, 
it will self-seed freely round the garden. 


Attracts butterflies and bees. As well 
as looking fantastic, this plantis 

one of the best for providing nectar to 
adult butterflies. 


Hoverfly larvae are an excellent addition to 
the garden, providing efficient control of 
aphids. The larvae can eat vast amounts 
of aphids during this part of the life-cycle. 


This plant can be likened to a supermarket 
where many species gather to stock up on 
food. Count the number of species on one 
bloom, it is amazing. 


This plant provides a valuable late source 
of nectar. Butterflies will use this food to 
strengthen them up for winter hibernation 
or to produce eggs to overwinter. 


A very useful source of nectar for all early 
insects, especially early season or 
overwintering butterflies. 


Like asters, this is an excellent feeding 
stop for migratory and resident butterflies. 
The caterpillars are a good source of 
protein for birds, 


Butterflies are a good indicator of the 
health of the environment. Their 
caterpillars are a good source of protein 
for nesting songbirds. 


This early flowering perennial gives a 
boost of nectar to resident bee 
populations, which are good pollinators. 


An outstandingly beautiful plant that 
attracts bees which will pollinate your 
plants. Good for naturalizing in wild areas. 


The bright orange flowers attract 
hoverflies, the larvae of which are 
extremely voracious predators of aphids. 


From mid-summer onwards, this 
decorative plant offers a rich and steady 
source of nectar and is a firm favourite 
with visiting butterflies. 
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PLANT WILDLIFE ATTRACTED BENEFITS TO THE GARDEN 
Helianthus annuus Birds such as greenfinches and The seeds provide a late-summer boost to 
(Sunflower) bullfinches will eat the seeds. Also the diet of birds and some small mammal 


If you want to make a statement, grow a few of 
these in your garden. They have enormous 
yellow, red or orange heads with some tall 
varieties easily reaching 2m (6'ft). 


Humulus lupulus ‘Aureus! 

(Golden hop) 

A vigorous climber with twining stems. It is 
unusual in that it dies down every year. The 
female plants produce hops that are used in 
flavouring beer. 


Lavandula angustifolia 

(Lavender) 

A compact bushy shrub that sports many 
varieties to choose from. It produces fragrant 
pink to purple flowers in early summer. 


Lonicera periclymenum 

(Honeysuckle) 

A climber with twining stems reaching up to 
6m (18ft). It bears sweetly scented, pink and 
cream flowers in early summer, with red berries 
appearing later. 


Nymphaea alba 

(Waterlily) 

An aquatic plant that has large round floating 
leaves with beautiful white flowers In the 
summer months, 


Phlox paniculata 

The lovely, sweetly scented flower heads 
provide a colourful display in late summer. 
This 90cm (ft) herbaceous perennial prefers 
a moist soil in light shade. 


Rosmarinus officinalis 

(Rosemary) 

A dense bushy shrub with aromatic foliage 
growing up to 1.5m (5ft) tall. It bears purple to 
blue flowers in mid-spring to early summer. 


Sedum spectabile 

(Ice plant) 

This small herbaceous plant is one of the best 
butterfly plants. It has thick succulent leaves 
and stems that are well suited to growing in hot 
well-drained positions. 


Sorbus aucuparia 

(Mountain ash) 

A wonderful tree for the small garden. It has 
attractive white flowers in the spring and bears 
red fruit in the autumn. It can reach heights of 
12m (86ft). 


Verbena bonariensis 

(Tall verbena) 

This versatile plant can be grown as an annual 
or short-lived perennial, reaching up to 1.8m 
(6ft). The purple-flowering spikes bloom in late 
summer until the first frosts. 




















visited by honeybees and bumble-bees 
when in flower. 


Caterpillars of the beautiful comma 
butterfly and button snout moth feed on 
the golden foliage. 


The fragrant blooms attract many 
different species of bees, bumble-bees 
and also white and blue butterflies. 


Nectar provides food for bumble-bees, 
bee hawk moths as well as elephant, 
lime and privet hawk moths. Fruit-eating 
birds will feast on the berries. 


Adult frogs and dragonflies use the 
floating leaves of this aquatic plant for 
basking on. The leaves also provide 
cover for tadpoles of newts and frogs. 


This plant will attract adult butterflies 
and moths, which will appreciate the 
nectar from the flower heads in late 
summer to early autumn. 


Almost unrivalled in its ability to attract 
honeybees, butterflies and hoverflies to 
its nectar-rich flowers. 


An old favourite for the herbaceous 
border, Sedum is extremely useful to 
butterflies, bees and hoverflies as a late 
summer source of nectar. 


The flowers are excellent for feeding 
bees and other insects in the spring 
whereas the berries are consumed by 
many species of birds. 


This is a fantastic plant for nectaring 
butterflies such as the small 
tortoiseshell, peacock, red admiral and 
comma. It is perhaps more effective than 
the more well-known buddleia. 


species. Good for encouraging birds into 
your garden. 


Food plants for caterpillars and larvae are 
an invaluable part of a wildlife garden, 
otherwise we would not be graced with 
the adult butterflies. 


Insect-eating birds are attracted to 
feast on the insects drawn to nectar on 
these fragrant bushes. 


A superb plant for night-flying moths that 
should be placed next to the house so you 
can enjoy both the fragrance and 

watch these night-flying beauties. The 
moths are also a good source of protein 
for birds and bats, 


Adult frogs eat slugs and snails. The 
tadpoles help to control algae in the pond, 
as it is part of their diet. 


The moths nectaring on this plant will 
provide a tasty meal for wandering bats. 
Butterflies flying during the day will 
provide a meal for hungry birds. 


Honeybees pollinate many garden plants 
and trees, They are welcomed by farmers 
Into fruit orchards. 


Provides a good source of nectar late in 
the season that is a positive benefit for 
overwintering butterfly species to build up 
their energy. 


The tree can attract up to 30 different 
species of insect, not including the birds 
and small mammals it feeds, providing a 
meal for many. 


Good for planting in large groups 
throughout the garden to attract large 
numbers of butterflies and bees to 
pollinate plants and to provide food for 
garden birds. 


THE KITCHEN 
GARDEN 


The kitchen garden is a paradise for gardener and cook alike. 
Few pleasures in life can compare with the satisfaction of 
harvesting and eating fresh produce from your own garden. 
There are many design possibilities when planning a kitchen 
garden. Some gardeners prefer to lay out their vegetable plot in 
neat rows; others choose an edible landscape that is ornamental 
as well as functional. There is also a seemingly endless choice 
of varieties in seed and nursery catalogues which can be 


confusing, but merely reflects the popularity of home-growing. 


Left: Kitchen gardens can provide a 
summer spectacle as well as a wealth of 
fresh, home-grown food for your table. 





Above: Fruit such as pears and apples is Above: Companion planting helps to keep Above: Kitchen-garden plants can be just 
one of the most welcome delights of plants healthy and also looks attractive as decorative as those grown for their 
autumn in the kitchen garden. throughout the summer. ornamental qualities. 
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PLANNING A KITCHEN 


GARDEN 


Growing your own vegetables, herbs and fruit ensures that the food you 
eat is fresh, tasty and chemical-free. The healthiest food is found closest 
to its source, so freshly picked produce from your garden is both tastier 
and better for you than that which has travelled long distances by air, sea 
or road. Your garden will also be more appealing when it is planted with a 
wide selection of plants that will attract an equally diverse range of wildlife. 


WHAT DO YOU WANT FROM YOUR 
KITCHEN GARDEN? 

An ideal starting point is to make a list of all 
the vegetables and fruit that you eat on a 
regular basis, adding in a few that you are 
curious about and would like to try. The next 
stage is to look at the size of your garden 
and consider if there is enough room to 
grow everything that is on your list. Think 
about the quantity needed to feed your 
family. There is no point in planting ten 
apple trees for a family of four. It ls a good 
idea to start with a few easy crops to build 
your confidence and progress from there. 





Many edible plants, especially 
vegetables and herbs, are easy to grow and 
can be ready for harvesting in a short space 
of time. Children love to sow and grow less 
difficult crops, such as spring onions 
(scallions), radishes, carrots and lettuce. 
Growing fruit is usually a longer-term 
investment, as many types, such as apples, 
pears and blackcurrants, for example, will 
take several years to crop. Once they start 
to produce fruit, however, your investment 
will pay off, as they will continue to crop for 
many years to come and are less time- 
consuming than vegetables. 

Furthermore, you do not need acres of 
space to enjoy growing your own fresh fruit 
and vegetables. In fact, even a small garden 
will support an edible crop or two. You 
could grow potatoes in barrels, herbs in pots 
and fruit trees in ornamental containers. 

If you live in an apartment, you can use 
window boxes and containers to grow fresh 
herbs and vegetables. Try planting hanging 
baskets with trailing tomatoes, herbs or 
fruits such as strawberries to overcome 
space difficulties. Edible gardening involves 
using any space that is conveniently 
available, It also promises a colourful garden 
and unusual ways to feed your family. 


DESIGNING THE GARDEN 

There are a number of points that you will 
need to consider in order to get the most 
out of your kitchen garden and to ensure 
that the food you produce is safe and fresh. 
Siting your crops next to a busy road, for 
instance, can mean eating produce that is 
polluted by cars. When siting the crops, 
think carefully about your own garden 
environment. Each garden is different and 


Left: Peas and beans can easily be trained 
up supports, giving height and structure to 
the kitchen garden. 





Above: A well-planned kitchen garden, with 
companion planting, can be a feast for the 
eyes as well as the table. 


has specific requirements for growing 
various crops. Check the pH of your soil 
before getting underway as vegetables 
such as cauliflowers and cabbages will not 
grow well if the soil is too acidic (under pH 
of 6.5). As well as testing the pH level, test 
the soil for nutrients. The results will indicate 
if there is any need to improve the soil 
before planting. 

The aspect of your garden is also critical 
in the siting of your plants. Fruit, for 
example, needs plenty of sun exposure In 
order to ripen properly and develop flavour. 
Fruit trees are also often best sited over a 
lawn to facilitate fruit collection. 

Any design needs to consider the 
difference between annual and perennial 
crops. Annual vegetable crops, such as 
potatoes, carrots, cabbages and 
beetroot, need to be rotated within the 
vegetable garden to deter soll-borne pests 
and diseases from attacking them. 
Strawberries are a good example here, as 
they are effectively an annual, needing to be 
divided every year. A strawberry bed that 
you rotate with flowers and annual herbs 
(such as basil or dill) is useful for avoiding 
soil-borne pest problems. 

Perennial crops, such as asparagus and 
rhubarb, may well merit their own distinct 
areas and are not rotated like annual crops. 
Raspberries and blackberries, which are 
both perennial, are best sited permanently 
on a wire trellis. Avoid putting them in a 
huge expanding clump that can take over 
your garden. 

Consider, too, how difficult a particular 
plant (or the produce it offers) is to grow. 
Peaches, for example, can be challenging. 
They are disease-prone and require lots of 
care and attention. Unless you are a 
committed gardener with time on your 
hands, it may be best to purchase a few 
organically grown fruits from a local shop. 


PLANTING THE KITCHEN GARDEN 
If you have recently moved into a new 
home, then you will have the luxury of 
starting your kitchen garden from scratch. 

lf your garden is already established, there 
is no need to uproot everything to grow 
your own produce. Gardens need not be 
exclusively made up of just edible or 
ornamental plants. You may wish to start by 
planting a few annual vegetables and herbs 
among your ornamental plants. Indeed, you 
can easily incorporate edible plants into the 
garden, even mixing fruit, vegetables and 
herbs in ornamental beds. This planting 
arrangement avoids crops grown in visually 
uninspiring mono-cropped rows. 

If you are planting vegetables in new 
beds, then they can be interplanted with 
ornamentals and herbs. Fragrant plants 
such as English marigolds (Calendula), 
French marigolds (Tagetes patula) and 
oregano (Origanum) are excellent choices 
for attracting beneficial insects, and 
interplanting with plants such as these will 
help to keep pests to a minimum, Large 
blocks of the same vegetable are likely to 
attract high concentrations of pests, 
whereas interplanting tends to confuse and 
dissuade them, 

If you need to remove an ornamental tree 
or shrub that has died or outgrown its site, 
consider replacing it with a fruit-bearing tree 
or shrub. There are many possibilities, 
including apples, currants, raspberries, crab 
apples, plums and cherries, which can all 
provide valuable colour and texture in the 
garden as well as a source of food. Apart 
from feeding the household, excess 
fruit from these trees will also provide food 
for a range of birds and insects, 


Right: Cloches 
and low tunnels 
can increase the 
range of early 
crops that can be 
grown in the 
kitchen garden. 





Itis worthwhile researching the eventual 
height of plants in the planning stages. 
Some will simply look out of place if they are 
grown in the wrong location, such as 
planting tall plants in front of smaller ones. 
Many large ones will also need some form 
of staking or support. 

Lettuce, chives, pansies and parsley 
create excellent borders along the edges of 
raised beds. Tall plants such as dill, 
sunflowers, daylilies, fennel, valerian, peas 
and beans are best grown at the back of 
beds or at the centres of containers. 
Provide trellises and other supports where 
needed. Choose edible flowers such as 
nasturtiums and chives wherever possible 
because they are a natural addition to 
gardens and make salad bowls look and 
taste wonderful. 

You may wish to consider an edible 
lawn, in which some (or even all) of the lawn 
is given over to a groundcover such as 
strawberries, Strawberries are a very 
attractive crop because they produce fruit 
for most of the summer and tolerate 
marginal soils and light shade. However, 
large patches are likely to attract pests, so 
they should be interplanted with strong- 
smelling herbs like thyme and oregano 
which also form good groundcover. It may 
be an idea to keep a permanent cover of 
herbs and rotate the strawberry crop on a 
two- or three-year cycle, 


PLANTS USED AS FENCES, 
SCREENS AND BARRIERS 

Plants can be used in a number of 
imaginative ways. Instead of erecting plain 
wooden fencing or mesh barriers why not 
consider planting a living one? 





Pic WILLIS! Ssaltuct tae 





Above: Onions, with their tall stems, can 
be grown for their decorative appearance in 
ornamental beds and borders. 


Gooseberries, raspberries or currants are 
readily trained along a fence and apples can 
be trained as an espalier cordon or fan 
along a wall. Climbing plants, such as hardy 
kiwi fruits, trailing nasturtiums, broad beans, 
or sugar snap peas, can all be grown over a 
fence or trellis work to provide an ornate 
screen, Hedges can also form useful and 
attractive edible barriers. Shrub roses, such 
as Rosa rugosa, create an attractive, but 
impenetrable barrier, producing large red 
rose hips that contain 60 times the vitamin 
C of an orange. The hips can be used to 
make tea, jam, syrup or jelly. Currants and 
other fruit can also be included on the 
sunny side. 

When designing your kitchen garden, 
bear in mind that the garden is for everyone 
in the household. Hold family discussions to 
involve everyone in the planning and design 
stage. It is worthwhile taking everyone's 
needs and tastes into consideration when 
undertaking this extremely important stage 
of development. 
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CROP VARIETIES 


There is a seemingly endless array of seeds available to the home 
gardener. Each supplier makes claims that their variety is better than all 
those that went before and any others currently available. Others claim to 
have older, more choice varieties saved from extinction and representing 
a time when everything was purer and more wholesome. Personal 
preference usually decides the best varieties for you, but an understanding 
of what you can expect from the seed in a packet can be very useful. 


WHAT ARE HYBRIDS? 

Often when we purchase seed, we respond 
more readily to the picture on the front of 
the packet. We may not notice whether it is 
marked with the terms “F1” or “hybrid”. 

A hybrid is the result of a cross between 
one variety with pollen from another 
specific variety. The breeder chooses parent 
varieties that will produce first generation 
offspring (F1 hybrids) with known 
characteristics. The crossing is done ina 
very controlled manner so that no pollen 
from another variety is able to pollinate the 
flowers. As a result, all of the plants that are 
grown from the hybrid seed will be 
genetically identical. 

Hybrids may be bred to be more widely 
adapted to environmental stresses such as 
heat, cold, disease or drought than non- 
hybrids, They also have more uniform 
characteristics, making crops more 
predictable in their qualities. They also have 





“hybrid vigour" and may grow faster or be 
more disease-resistant than either of the 
parents. They may also give better yields 
than open-pollinated varieties. They will not 
breed true, however, meaning that seed 
collected will not produce plants that are 
the same as the parent (F1 hybrids), For this 
reason, seed cannot be saved from F1 
hybrid plants by the home gardener. Seed 
for hybrid varieties must be purchased year 
after year from the seed companies or 
nurseries, unless you want to gamble and 
grow an array of offspring. 


WHAT ARE OPEN-POLLINATED 
VARIETIES? 

Open-pollinated varieties are traditional 
varieties that have (in some cases) been 
grown and selected for desirable traits 
such as taste, yield or disease-resistance 
for many years. They often grow well in 
organic kitchen gardens as many were 
originally selected under organic 
conditions. These plants can mutate and 
adapt to the local ecosystem, as the 
seed is often collected and re-used by 
the organic gardener. 

If a seed packet is labelled “heirloom”, 
“open-pollinated” or has no special 
markings, then it is most likely a standard or 
traditional variety. The majority of lettuce, 
bean and pea varieties for domestic use are 
open-pollinated, while most cabbages, 
broccoli, tomatoes, cucumbers, melons 
and Brussels sprouts are hybrids. 


Right: Allowing a few of your crops to flower 
will also provide you with seed for growing 
next year's crop. 


Left: Unusual crop varieties can often be 
grown from seed that you have collected 
yourself each year. This is a striking variety 
of kohl rabi. 





Above: Onions come in a range of attractive 
colours and can be grown for their 
ornamental value in beds and borders. 


Hybrid seeds can dominate the garden 
seed market, but open-pollinated varieties 
are more or less stabilized in their 
characteristics, remaining fairly consistent 
and producing seed that will grow into 
plants that are more or less like the 
parent plants, They are a little less uniform 
than hybrids, but the home gardener can 
safely collect seed and grow plants 
from them that will be essentially the same 
as the original plants. Open-pollinated 
varieties either self-pollinate or are 
pollinated by wind or insects and they 
usually produce viable seed. 

There have been various claims that 
open-pollinated varieties do not taste as 
good as hybrids. It is also claimed that they 
are smaller and not as uniform and, in many 
cases, this may be true. However, where 
matters of taste in varieties are concerned, 
the only real answer is to try them and see 
for yourself. 





Right: Old varieties of tomato tend to have 
varying sizes of tastier fruits that crop over a 
long period of time. 


WHAT ARE HEIRLOOM VARIETIES? 
In the 1970s the European Community 
brought in regulations to encourage the 
breeding of new vegetable cultivars and the 
standardization of older ones. This resulted 
In a list of approved cultivars being drawn 
up and it became illegal to sell any cultivar 
that was not included on this list. It is very 
expensive to have a single cultivar tested in 
order to then register it on the list. This 
meant that many old cultivars were put in 
grave danger of being lost forever, as the 
funds to test each variety were not 
available, It was due to this legislation that 
HDRA, the Organic Organisation, in 
England, a society which was established 
to promote organic issues, founded the 
Heritage Seed Library (HSL). This seed 
library ensures that old or “heirloom 
varieties” are kept safe for posterity by 
distributing its seed. Although HDRA grow 
some of the seeds themselves, they also 
employ contract growers and seed 
guardians to make up the bulk of the seeds 
that are supplied. 

Each year a catalogue is sent to HSL 
members from which they can select up to 
six varieties free of charge. This distribution 
set-up overcomes the clause of selling only 
approved cultivars, This service is also 
available to members in the United States. 
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The best heirloom cultivars can be 
traced back fifty years or longer. Many of 
these early varieties have been lost already, 
making those that remain all the more 
precious. A number of these cultivars have 
been collected and saved by families and 
ethnic groups dating back many years. This 
practice protected the genetic make-up 
that made each variety successful within a 
given environment, These base 
characteristics have become invaluable 
and the genetic strains of these vegetables 
are the backbone of modern disease- and 
drought-resistant hybrids. It is this that 
makes the collection and preservation of 
these cultivars so important. 


Left: Many heirloom varieties have been 
selected for the way they perform in local 
garden conditions, rather than for crop size 
or uniformity. 
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CROP ROTATION 


This is the practice of grouping and growing related plants together and 
rotating them around different areas of land in a regimented fashion from 
year to year. Rotating your crops in this way has many advantages, 
including helping to prevent pest and disease problems from arising in the 
first place. This method of gardening is fundamental to successful organic 
growing. It has been practised for thousands of years and developed into 


a system that is easy to follow. 


WHY ARE CROPS ROTATED? 
Continuous cropping in the same area puts 
both plants and soil at risk. It not only allows 
large numbers of soil-borne pests and 
diseases to build up, but, because crops 
require the same nutrients from the soil year 
after year, the practice can deplete nutrient 
levels. A poor infertile soil produces weak 
unhealthy plants, which, in turn, will be 
more prone to pest and disease attacks. All 
these problems amount to reduced yields 
and even complete crop failure. 

When crops are rotated, the groups are 
divided up into closely related plants that 
are prone to similar pests and diseases, For 
example, carrots, parsnips, beetroot and 
potatoes are members of one group and 
prone to carrot fly, whereas cabbage, kale, 
broccoll and Brussels sprouts, which are 
members of another group, can be prone to 
clubroot and cabbage root fly. If the groups 
are grown In different areas on a rotational 
basis, it can help to prevent the establishment 
of soll-borne pests and diseases. 

Combined with regular additions of 
compost and manure, crop rotation will 
make the soil richer, replace certain 
nutrients and help prevent pH imbalances 
that can result from repeated crops of the 
same type of vegetable. Companion planting 
will also aid a rotational plan, particularly if 
the species improve pest control. 


MAKING A ROTATIONAL PLAN 

The basic rules of crop rotation are simple. 

If you are planning a four-year crop rotation, 
the plants you have selected are split up into 
five groups. Group one contains the 
legumes (peas and beans); group two 
contains the brassicas (cabbages, Brussels 
sprouts, broccoli, kale etc); group three 
contains the onion family and others (onions, 
lettuce, garlic, sweetcorn etc); group four 
includes root crops (potatoes, parsnips, 








BENEFITS OF CROP ROTATION 
There are many benefits to be gained 
from rotating your crops regularly, 


¢ Prevents the build-up of soll pests 
and diseases 

¢ Helps to prevent nutrient depletion 
from heavy-feeding crops 

¢ Rotated crops produce higher yields 





© Results in a healthier soil 





carrots, beetroot etc); and finally group five 
houses permanent crops such as 
asparagus and rhubarb. 

The vegetable plot is then divided into five 
sections. The permanent crops are given a 
specific area and are not moved or included 
in the rotational cycle. The remaining four 
groups are allocated an area in which to 
grow. Every year each group is moved on to 
the next plot, making it four years before the 
crops are grown on the same area of land 
again; hence the name crop rotation. 

If space is limited, crops can be grown 
ona three-year rotation, Quite simply, the 
crops are split into three groups, 
plus the permanent ones. The plant groups 
are divided up as before except group three 
is incorporated into group one. 

There is no need to grow each crop in 
every year of a cycle. Remember that it is the 
vegetable groups that dictate the cropping 
cycle according to their soil needs and any 
associated problems. Rotating the crops 
helps provide the correct soil requirements 
for certain crops. For example, cabbages 
and the rest of the group grow well in soil 
that has been manured the previous autumn, 
whereas carrots and other root crops (not 
including potatoes) do not. Where carrots are 
to be grown, then the plot will need to be 
dug deeply in readiness for them. 





Above: The secret to achieving a thriving 
and healthy kitchen garden is to rotate the 
crops on a regular basis. 


It is important that you plan where the 
crops are to be every year, so that you 
know their position for the following year. 

A comprehensive cropping plan can help 
you to maximize the yield on a year-round 
basis by working out successional sowings 
and intercropping and catch cropping. The 
plan needs to include not only the crops 
that will be grown but also the companion 
plants and the soil amendments that are 
needed to support the best possible growth 
of your plants. 


COMMON DIFFICULTIES 

When planning the cycle, you may encounter 
certain problems. Careful planning will show 
that potatoes often take up more space Ina 
vegetable bed than any other crop and 
finding enough room to grow them in their 
allocated area may prove difficult. Other 
problems you may come across include 
overwintering brassicas or plants left in the 
ground for seed collection, This is when you 
find that practising crop rotation in a small 
garden is difficult and that you may not be 
able to practise a strict rotation. 

If space is proving a problem, consider 
some of the following strategies, Keep 
brassicas together as a group and never 
plant them in the same ground two years 
running. Keep potatoes together every year; 
If you have planned a lot of potatoes, move 
all the other members from group four into 
group three. Also bear in mind that some 
root crops, such as potatoes, are manure- 
friendly, while others, like parsnips, are not. 
Finally, alternating shallow-rooted plants like 
cabbages or lettuce with deep-rooted plants 
like tomatoes or squash will allow the plants’ 
roots to do much of the soil loosening that 
would otherwise have to be done by hand. 
This will help to preserve the health of the 
soil, while causing minimal disturbance to 
its ecosystem. 








FOUR-YEAR CROP ROTATION 


Divide the vegetables you have decided to grow into the 
five groups (plots 1-5) shown in the table. Draw a plan to 
indicate which group of crops goes where, using a different 
colour for each group. (Remember plot 5 is for the 
permanent crops.) Next yeah ove the crops in 


each group on to 
the next plot. 


Runner beans 


Broad (fava) 
beans 


French (green) 
beans 


Globe artichokes 


Parsley 


















Tomatoes 


—— 


YEAR ONE 


Plot 1 

Peas 

Broad (fava) beans 
French (green) beans 
Runner beans 





YEAR TWO 


Plot 2 

Cabbages 

Brussels sprouts 

Calabrese (Italian 
sprouting broccoli) 

Broccoli 

Kale 

Radishes 

Swedes (rutabagas or 
yellow turnips) 

Turnips 

Kohl rabi 
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Brussels 
sprouts 














Purple 
sprouting 
broccoli 


Jerusalem 
artichokes 


Cabbages 








YEAR THREE 
Plot 3 Plot 4 
Bulb onions Potatoes 
Spring onions (scallions) Parsnips 
Shallots Beetroot (beets) 
Leeks Carrots 
Garlic Salsify 
Sweet corn (corn) Scorzonera 
Marrows (zucchini), Celery 
squashes and Celeriac 
pumpkins Tomatoes 
Lettuce 


Rhubarb 


Sweet corn 
(corn) 


Lettuce 


Leeks 
Onions 


Lettuce 


Carrots 
Celery 


Parsnips 





YEAR FOUR 


Plot 5 

Rhubarb 

Asparagus 

Perennial herbs 
Globe artichokes 
Jerusalem artichokes 
Seakale 
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GROWING METHODS 


There are many different ways to grow your crops. You can try the 
traditionally practised method of sowing crops in rows or be more 
adventurous and grow them in blocks. The crops you have chosen to 
grow can be planted into a number of different types of vegetable bed: 
flat beds, raised or edged beds and no-dig beds. Each method and type 
of bed has its own advantages and disadvantages, which are described 
here, so choose the one that best suits your needs. 


PLANTING IN ROWS 

This is the most traditionally practised and 
popular form of vegetable growing. It is an 
effective method because the spacing of 
the plants allows the crop to grow without 
excessive competition, In addition, it is 
relatively easy to add supports and 
protection such as cloches to the crops, 
However, this type of planting does have 
the disadvantage of needing relatively high 
maintenance. Due to the large amounts of 
bare earth left between the rows, the 
conditions are ideal for weed growth, Rows 
are spaced according to the optimum 
growth of the plants and so rows of 
pumpkins need to be much wider than 
those for carrots. Setting out rows in this 
way allows free movement of air along the 
rows. This results in fewer disease problems 
which can occur with more closely grown 
methods such as block plantings. 

The rows are quite easily maintained by 
regular hoeing but can be wasteful of 
space, particularly in smaller gardens. They 
will produce sizeable vegetables, but this is 
offset by the actual yield per unit area being 
smaller than more intensive systems, 


BLOCK PLANTING 

In this method plants are grown in squares 
or rectangles rather than in straight rows, 
Blocks of plants are grown next to each 
other, for example in dimensions such as 
five plants by five plants. The numbers of 
plants grown can be larger or smaller than 
this. Block plantings use space efficiently, 
producing many more plants in an area than 
if grown in rows. 

Well-tended soil can support planting 
that forms a close network of foliage over 
the soil. The soil will retain moisture 
extremely well underneath the canopy. It 
also stops weed seeds from germinating, 
resulting in a less weedy environment than 


other growing methods. However, a close 
canopy of leaves can have disavantages, 
resulting in poor air flow and high humidity 
which are ideal for attracting diseases such 
as botrytis. During dry spells watering Is 
essential for the health of the crops, Double 
check all watering that has been done 
because water easily runs off the dense 
cover of the leaves and never reaches 
much of the root system. 

Blocks can be planted and managed at 
ground level or in slightly raised beds, They 
suit modestly sized vegetables, such as 
root and salad crops, that are usually grown 
in rows. You may have to be inventive with 
crop protection for early-sown crops, as 
cloches and low polythene tunnels do not 
cover the area well, The blocks are edged 
with permanent paths for easy access to 
the centre from any side so you need never 
walk on freshly cultivated soil, As a result, 
the soil does not get compacted and the 
closely grouped plants make maintenance 
and cultivation easier, 

Seeding a block involves sowing the 
furrows thinly along close rows, For 
example, instead of the usual 30-40em 








Above: Twiggy sticks provide an ideal 
support for young climbers such as peas. 
They also look very decorative. 


(12-16in) distance between carrot rows, 
this can be reduced to 20-25cem (8-10in). 
Further space savings can result from 
growing as much as you can vertically, 
rather than sprawled over the ground. Wire 
fencing, netting or poles and tepees take 
up less space than blocks of climbing 
vegetables. This will also keep the climbing 
plants dry and free of disease. 


FLAT BEDS 

As the name suggests, flat beds are 
constructed at the natural ground level of 
your garden. They are the traditional way 

of cultivating ground for growing vegetables 
and are most suitable for gardens that have 
good soll. Flat beds will naturally raise the 
level of the soil, especially where organic 
matter is added on a regular basis as part 
of the cultivation regime, but the bed 
remains effectively at ground level, This 
form of gardening is relatively labour- 
intensive because all of the bed is 
cultivated, with large areas then being used 
as paths between the vegetables. With 
raised beds, there are no paths and only 
the growing areas are dug. 


Left: The close 
planting of crops 
in rows or blocks 
helps to retain soil 
moisture as well as 
reduce the growth 
of weeds. 





Above: Plants such as beans can be trained 
over an arch in order to provide an 
ornamental and productive feature. 


RAISED AND EDGED BEDS 
These can be freestanding garden beds or 
beds with wooden or brick walls 
constructed several inches above the 
normal ground level. Raised bed gardens 
not only look good but they also can help 
solve many problems associated with soils 
that are difficult to manage. Problems 
with soil are often aggravated In urban 
and suburban settings, where topsoil and 
vegetation may have been removed or the 
surface level changed during building work. 
Raised bed gardens improve the 
environment for plants by lifting their roots 
above poor soil. The growing medium can 


be amended by the incorporation of manure 
and/or garden compost. Soil in these beds 
warms up earlier in the spring, allowing the 
seed sown to germinate quicker than if it is 
grown in flat beds. Beds should be located 
where they will receive full sun and with 
protection from prevailing winds. Do not site 
the beds in frost pockets or where air 
circulation is poor. 

Drainage is important. Build the beds so 
that the crops will not become waterlogged, 
as good drainage Is especially important 
when growing vegetables. If the bed 
contains clay soil, incorporate sand, grit or 
organic matter to improve drainage. 
Construct the bed so that it slopes about 
2cm (Ain) per metre (yard) of horizontal 
distance away from any structures, or away 
from the centre of the bed. 


NO-DIG BEDS 

As the term suggests, no digging is involved 
in this method, which is a good way to 
retain good soil structure within a vegetable 
garden. Weeding is kept to a minimum and 
because the soil is not disturbed it will be 
alive with worms and other organisms, The 
bed is made on top of the ground and can 
be built over existing beds, lawns and even 
hard or rocky ground. Situate the bed in a 
sunny area that receives morning sun and 
has good drainage. It can be any size or 
shape, depending on your space. Start with 
a small bed — about 2 x 1.5m (6% x 5ft) — but 
with a view to expanding in time. 

When preparing the site it is not necessary 
to pull up the lawn or existing garden if the 
soil conditions are good, but if the ground is 
very poor, compacted or the drainage is 
bad, initial digging may be necessary. 
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Above: Containers are an ideal way to grow 
a variety of crops where space /s limited. 
These pots contain courgettes (zucchini). 


The outside wall of a no-dig bed is 
formed using logs, old planks, tiles, bricks 
or stones. Line the bed with a layer of plain 
wet newspaper, at least 6mm (Ain) thick. 
This layer should cover the enclosed area 
completely and overlap slightly, so as to kill 
off any weeds and stop new ones growing. 
Spread out a thin layer of hay or straw, 
ensuring that there are no gaps, Place a 
layer of good organic fertilizer, such as 
chicken manure, 20mm (“in) thick, on top. 
Cover with a 20cm (8in) thick layer of loose 
bedding straw. Follow this with a 2cm (in) 
layer of good organic fertilizer and 
complete the bed with a top layer of garden 
compost, about 10cm (4in) thick. Make 
sure the bed is watered in well. Once it is 
settled you can plant out seedlings, but not 
seeds. Sowing seeds can begin when the 
bed has matured and the soil has become 
fine and crumbly. 

No-dig beds that have been recently 
created are best for growing crops such as 
potatoes, lettuce, brassicas and cucurbits, 
whereas root crops grow better when the 
bed is mature. No-dig beds are best suited 
to planting vegetables in small blocks of 
different varieties rather than in long rows. 


Left: Vegetable beds need not be 
rectangular to be functional. This kitchen 
garden uses simple geometric shapes to 
provide interesting effects. 
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COMPANION PLANTING 


This is when two or more crops are grown together for the benefit of one 
or all. This technique creates a colourful landscape, made up of different 
species, which mirrors nature itself. Plants are grown together for several 
reasons, including to attract beneficial insects or to give off odours that 
deter or confuse pests. This is so different from large fields planted with 
only one crop, a monoculture that allows large numbers of pests and 


diseases to build up rapidly. 


HOW COMPANION PLANTING 
WORKS 

Plants have natural affinities with others of 
their kind. The smell of volatile oils from 
many plants discourages certain pests, 
making them excellent companion plants. 
A good example of this is the well-known 
relationship between the tomato plant and 
the French marigold (Tagetes patula). The 
scent of the French marigold is said to deter 
whitefly from entering the greenhouse and 
therefore avoids a whitefly attack on the 
tomato plant. 

Plants such as yarrow (Achillea) and 
hyssop (Hyssopus) are just a couple of 
plants from a list of many that attract 
beneficial insects like hoverflies. The 
hoverflies will lay their eggs around these 
plants and, after hatching, the larval stage 
of the insect will start to eat adult aphids. 
So greedy are these larvae that they can eat 
up to 800 aphids before pupating. Many 
organic gardeners grow trays of single- 
flowered French marigolds to dot around 
their gardens, both in the vegetable and 


Right: Companion 
plants can provide 
welcome splashes 
of colour in the 
kitchen garden. 





BENEFITS OF COMPANION 
PLANTING 

A mosaic of plants offers many benefits 
to the organic garden, some of which 
are outlined below. 


* Creates a colourful landscape. 

Plants can attract benefical insects. 

¢ Plant odour can deter harmful insects. 

¢ A variety of plants together confuses 
pests from locating host plants. 

¢ Plants attract birds that prey on pests. 

¢ Flowers attract pollinators. 





ornamental areas, in order to encourage 
these eating machines. This is both very 
effective and quite stunning to look at. 
Certain distinct qualities of a plant have a 
proven benefit to others, such as fixing 
nitrogen in the soil. Clover in grass will 
fix nitrogen, offering the excess nitrogen 
produced to the surrounding grass which 
improves the yield, By the same token, 











Above: Nasturtiums have edible leaves and 
flowers as well as being a colourful 
companion plant. 


others are less suited as partners. It is never 
wise, for example, to plant two vegetables 
side by side that attract the same pests, as 
this effectively doubles the chances of 
attack. It is advisable to practise crop 
rotation or use companion planting in 
between them. 


BENEFICIAL COMBINATIONS 
There Is little scientific evidence of these 
associations working, but if you talk to any 
organic practitioner, they will certainly 
provide plenty of anecdotal evidence. 
Tomatoes, for instance, like to be grown 
near basil and parsley plants. This is, of 
course, useful for cooks as well as 
gardeners. Separating rows of cabbages, 
broccoli or other brassicas with rows of 
onions has always been a popular 
combination, possibly due to the onion’s 
strong scent confusing cabbage pests. 
Tomato plants also grow well next to 
cabbages and seem to deter caterpillars. 
Other beneficial combinations include leeks 
near carrots as they repel carrot flies, while 
Swiss chard thrives near carrots and 
beetroot. Never plant carrot and dill close 
by each other. This makes the carrots 
woodier and stronger-flavoured, and the dilll 
milder and with weaker stems. 


DECORATIVE COMPANION PLANTS 
Certain flowers and flowering herbs offer 
potential benefits for a variety of vegetables. 
French marigolds (Tagetes patula) are cited 
as a wonder flower by many organic 
gardeners and the bright flowers make a 
colourful companion crop. They deter many 
pests, and seem to spur growth in roses. 
They are also said to reduce the number of 
soil nematodes, while attracting hoverflies 
and their larvae which eat aphids. French 
marigolds are frequently planted with pot 
marigolds (Calendula officinalis). 
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CROPS AND THEIR COMPANION PLANTS 


While it is not an exact science, any practitioner of companion planting 
will tell you that individual crops have their “preferred companions”. 


Apples Chives, foxgloves, wallflowers, 
nasturtiums, garlic, onions 

Apricots Basil, tansy, wormwood 
Asparagus Tomatoes, parsley, basil 
Beans Carrots, cucumbers, cabbages, 
lettuce, peas, parsley, cauliflower, 
spinach, summer savory 

Beans (broad/fava) Potatoes, 
sweetcorn (corn). 

Beans (dwarf) Beetroot, potatoes 
Beetroot Onions, kohl rabi, lettuce, 
cabbage, dwarf beans 

Brussels sprouts Nasturtiums 
Cabbages Beans, beetroot, celery, 
mint, thyme, sage, onions, rosemary, 
dill, potatoes, chamomile, oregano, 
hyssop, wormwood, nasturtiums, tansy, 
coriander (cilantro) 

Carrots Peas, radishes, lettuce, chives, 
sage, onions, leeks 

Cauliflowers Celery, beans, 

tansy, nasturtium 


Celery Tomatoes, dill, beans, leeks, 
cabbage, cauliflowers 

Chives Parsley, apples, 

carrots, tomatoes 

Courgette (zucchini) Nasturtiums 
Cucumbers Potatoes (early crop only), 
beans, celery, lettuce, sweetcorn, Savoy 
cabbages, sunflowers, nasturtiums 
Kohl rabi Beetroot, onions 

Garlic Roses, apples, peaches 
Grapevines Geraniums, mulberries, 
hyssop, basil, tansy 

Leeks Carrots, celery 

Lettuce Carrots, onions, strawberries, 
beetroot, cabbages, radishes, tagetes 
Onions Carrots, beetroot, 

lettuce, chamomile, kohl rabi, 
courgettes 

Parsnips Peas, potatoes, peppers, 
beans, radishes, garlic 

Peaches Tansy, garlic, 

basil, wormwood 


Experience is the best guide, but the list below outlines some 
plant combinations that work well in most situations. 


Peas Potatoes, radishes, 
carrots, turnips 

Potatoes Peas, beans, cabbage, 
sweetcorn, broad beans, green beans, 
nasturtium, marigolds, foxgloves, 
horseradish, aubergine (eggplant) 
Pumpkin Sweetcorn 

Radishes Lettuces, peas, 
chervil, nasturtium 

Raspberries Tansy 

Spinach Strawberries 

Squash Sunflowers 
Strawberries Borage, lettuce, 
spinach, sage, pyrethrum 
Sunflowers Squash, cucumber 
Sweetcorn (corn) Broad beans, 
potatoes, melons, tomatoes, 
cucumber, squash, tansy 
Tomatoes Asparagus, celery, parsley, 
basil, carrots, chives, marigolds, 
foxgloves, garlic, sweetcorn 
Turnips Peas, nasturtiums 

















White alyssum (Lobularia maritima), by 
reseeding frequently, helps to break up the 
soll and adds to its organic content, while 
chrysanthemums reduce nematodes, 
making for healthier soil. Mint almost always 
works with various types of squashes and 
brassicas to aid plant growth, although it 
can become invasive. Tansy (Tanacetum 





Left: Foxgloves (Digitalis) make excellent 
companion plants for growing under 
apple trees. 


vulgare) is said to repel ants, aphids and 
plant beetles although this, too, can 
become invasive if not regularly checked, 

Chamomile (Chamaemelum nobile) is 
known as the “plant doctor” by some 
organic gardeners because of its alleged 
ability to encourage other plants to increase 
their production of essential oll, making 
plants such as rosemary and lavender taste 
and smell stronger. Chamomile is easy to 
grow and looks beautiful anywhere, 
although it should be kept well trimmed to 
avoid a straggly look. It is also thought that 
chamomile can help to activate the 
composting process if it is added to the 
compost heap. 

Lavender (Lavandula) Is a general insect 
repellent and makes an excellent small 
hedge. It is a great addition to the garden, 
attracting bees and numerous white and 
blue butterflies. 

Plants that produce berries such as 
cotoneaster and the rowan tree (Sorbus) will 
attract birds into the garden. Birds, In turn, 
eat many pests, such as protein-rich 


aphids, caterpillars and various flies. 
Thrushes are the unsung heroes of the 
garden because they decrease the snail 
population quite considerably. 

Be prepared to experiment before 
committing to a companion species, 
Nasturtiums have been cited as an effective 
aphid control, although many wonder if they 
do this by attracting all the aphids to 
themselves. What works in one area may not 
always work elsewhere and experimentation 
is the key to success in this interesting yet 
uncertain area of organic gardening. 





CROPS AND THEIR 
ANTAGONISTS 

Some plants are highly antagonistic to 
one another. You should always avoid 
planting the following combinations, 


Asparagus Onion and potato 

Beans Chives, fennel or garlic 
Carrots Dill 

Carrots, cauliflower or 

potatoes Tomatoes 

Peas Onion, garlic and shallots 
Potato Pumpkin and summer squash 
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MAKING THE MOST OF 
YOUR SPACE 


There are three basic growing techniques that you can use to make the 
most of your space. These are known as intercropping, catch cropping 
and successional sowing. By adopting the latter two practices, you will 
extend the cropping season instead of harvesting a crop all at once. You 
will also make use of the available space, therefore increasing yields. All 
that is needed is careful planning to work out which crops to sow and when. 


INTERCROPPING 
This kitchen-garden technique increases 
productivity and also helps to keep the 
numbers of weeds down. It refers to the 
practice of planting a fast-growing crop, 
such as carrots, radishes and lettuce, 
between main crops that are slower 
growing. These include vegetables such as 
cabbages, peas and potatoes. 
Intercropping involves harvesting the 
quicker-growing crop first before the 
slower-growing one achieves total foliage 
cover of the soil or shades out the area. 
A good example of intercropping is to grow 
a crop of spring onions or lettuce between 
tomatoes, Similarly, spinach or radishes can 
easily be planted out early between 
sweetcorn or, alternatively, radishes can be 
planted between cabbages. 





Intercropping can also be used to 
increase productivity, It ensures that no 
space is left unused and makes the most 
efficient use of light, nutrients and moisture. 
It will also reduce the amount of weeds in 
the vegetable patch by maintaining a 
continuous plant canopy over the soil. 

One slight variation on the theme is to 
combine the benefits of a green manure 
with a crop. This can be useful in the case 
of winter crops because the green manure 
doubles up as a cover crop, protecting the 
soil from erosion and leaching as well as 
stabilizing soil temperatures. If a leguminous 
green manure is planted in late summer or 
early autumn in a bed along with leafy crops 
such as Brussels sprouts, it can provide 
nitrogen throughout the remaining growing 
season. It will also provide a boost for early 





Above: Close planting in blocks makes the 
most of available space and allows more 
crops to be raised in a season. 


crops that will be planted out after the green 
manure crop has been dug into the soil. 
While intercropping requires careful 
planning, it can increase the productivity of 
even a relatively small vegetable plot. 


CATCH CROPPING 

This technique is when fast-maturing 
vegetables, such as radishes and lettuce, 
are grown in an area of ground that has just 
been cropped and has a vacancy until the 
next crop is either sown or planted. The 
sowing of the catch crops can be done in 
between the main ones or after harvesting 
at the end of the season if there is time. It is 
important to know how long a crop takes to 
mature when planning catch cropping so 
that you do not sow anything that takes too 
long to mature in between the main crops, 


Left: Successional sowing in rows allows 
the same space in the vegetable plot to be 
kept productive throughout the growing 
season. 





ADVANTAGES OF 
INTERCROPPING AND 
CATCH CROPPING 

Making the most of your space is not 
only productive, but it also has 
environmental advantages. 


° Suppresses weed growth in the 
kitchen garden 

¢ Increases the productivity of the 
vegetable patch 

* Planting green manures enriches the 
soil with nitrogen 

© Helps to protect against the erosion 
of the soil 

® Helps prevent leaching 














SUCCESSIONAL SOWING 

This is the practice of sowing the seeds of 
fast-maturing vegetables at regular intervals 
several times during the growing season. 
This practice will ensure that you have a 
continuous supply of crops such as 
lettuces, carrots and spinach throughout 
the season. Successional sowing is also 
useful where crops are sown directly 
outdoors early in the season where they 
may be prone to frost damage. Early crops 


Above: The close spacing of rows and 
successional sowing of new rows allows the 
maximum use of space on your plot. 


such as lettuce and radish can be sown 
under the cover of, for example, a cloche 
where they will begin to develop earlier 
than would otherwise be possible, 
Subsequent sowings outdoors will mature 
later, thus extending the growing season 
for harvesting. 





Above: Sweetcorn (corn) is a late-maturing crop that can be intercropped with fast-growing, 
early salad crops. This enables you to make the most of your growing space. 
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FAST-GROWING CROPS 
SUITABLE FOR 
INTERCROPPING AND 
CATCH CROPPING 

Use all the available space by sowing 
vigorous growing crops in between 
rows of the main crops. The list 
below shows the time it takes some 
fast-growing crops to mature. 





Carrots 9 to 20 weeks 
Endives 7 to 13 weeks 
Lettuce 4 to 14 weeks 
Radishes 4 to 8 weeks 

Rocket (arugula) 3 to 5 weeks 

Salad leaves 4 to 14 weeks 
Spinach 5 to 10 weeks 


Spring onions 


8 to 10 weeks 





Gardeners with small plots can use this 
method by sowing only a half a row at any 
one time. This process is then repeated a 
week or so later, with further sowings as 
often as you like. This way you will have 
fresh vegetables for several weeks and will 


avoid a sudden glut. 





harvest gluts, 





CROPS SUITABLE FOR 
SUCCESSIONAL SOWING 
The technique of successional sowing 
can ensure a continuous supply of fresh 
vegetables, It also increases the 
productivity of the garden and avoids 


Beetroot Spring to summer 
Broccoli Spring to summer 
Cabbages Spring to summer 
Carrots Spring to summer 
Endives Spring to summer 
Kohl rabi Winter to summer 
Lettuce Winter to summer 
Parsnips Winter to spring 
Peas All year round 
Potatoes Spring 
Radishes Winter to summer 
Saladleaves Spring to autumn 
Salad rocket Spring to autumn 
Spinach Spring to summer 
Spring onions Spring to autumn 
(scallions) 
Swedes Spring to summer 
Swiss chard — Spring to summer 
Turnips Winter to spring 
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SOWING 


IN THe -OreN 


There can be nothing more satisfying than sowing seeds and watching in 
anticipation for them to germinate. Watching the seedlings grow in your 
kitchen garden, making it come alive with leaves, flowers and insects is a 
fantastic experience. One of the drawbacks of sowing out in the open is 
that you are at the mercy of the weather, but you can manipulate your 
garden environment by using cloches, small plastic bottles and polythene 
tunnels to increase your chances of success. 


SITE REQUIREMENTS 

If you are a novice kitchen gardener, be 
assured that sowing seed is easier than you 
may think. In order to germinate 
successfully seeds need water, air, a 
suitable temperature and a place into which 
they can root in order to support the top 
growth that will follow. For this reason, good 
soil preparation is everything to organic 
success. Most garden soils are able to 
supply all the necessary elements and only 
slight modifications are usually necessary. 
However, It is important that the ground is 
prepared in a way that will enable the seed 
to germinate evenly and grow in a uniform 
environment. The prior preparation of a 
seedbed can provide the seed with the 
environment that it needs and has the 
added bonus of making the task of seed 
sowing easier. 


Preparing a seedbed is simple. Following 
cultivation, the ground is levelled using a 
rake, held at a shallow angle, to break down 
any large clods. The art of levelling is to 
keep the rake angle shallow and move the 
high spots over into the low spots with even 
strokes. Hold the rake firmly at the rear and 
let the shaft run smoothly through the front 
hand. All stones and large objects, including 
organic matter such as twigs or previous 
crop debris, should be removed by 
combing them out with the teeth of the 
rake, while holding the tool in a near vertical 
position. The soil is then firmed with light 
treading. A light shuffle across the bed is 
best. Once firmed, lightly rake the soil again 
at a shallow angle to produce a light "fluffy” 
surface that runs freely through the teeth of 
the rake. This is the perfect environment for 
sowing and growing seeds. 





Above: A dibber (dibble) is a very helpful 
tool to use when you are transplanting 
seedlings outside. 


SEED REQUIREMENTS 

The conditions that seeds require to 
germinate are easy and straightforward to 
create. A well-aerated moist soil 
environment is almost all that the seed 
needs. Most seeds will germinate quite 
successfully once the temperature gets 
above 7°C (45°F). Seeds carry their own 
food supply that provides them with 
everything they need for those first crucial 
days following germination. Once the plant 
begins to establish and grow, It needs soll- 
borne nutrients. This means that the soil in 
which it is growing needs to be of the right 
fertility for the plant. Poorer soils can benefit 
from the addition of a base dressing with 
fish, blood and bone prior to sowing to give 
the boost that the developing plant needs, 
although loamier soils need only be properly 
dug and prepared to support germination. 








SOWING SEEDS OUTDOORS 





1 Set a tight string line where you intend 
your crop row to be and make a shallow drill 
with the edge of a swan-necked hoe. 





2 Water dry soil using a watering can fitted 
with a fine rose about an hour before 
sowing and allow to drain. 





3 Sow the seed thinly along the length of 
the row. Larger seed may be station sown at 
regular intervals. 


Some seeds can benefit from being 
soaked for a short period in tepid water just 
before planting to help them take on the 
water they need for germination. This is 
especially true of beets, but other large 
seeds also benefit from this treatment. 


SOWING IN ROWS 

Seed is usually sown in rows. Using a tightly 
drawn garden line as a guide, draw the 
corner of a swan-necked hoe along the line 
to create a shallow drill of about 1-2cm 
(Yin) depth, depending upon the seed’s 
individual requirements. Dry ground can be 
watered after the drill is made. Sow the 
seed thinly and mix fine seed with silver 
sand to make it easier to distribute evenly, 
Mark the end of each row with a label 
before moving on to the next. 


STATION SOWING 

Seeds of larger growing plants, particularly 
those with seed that is large enough to 
handle, benefit from station sowing, This 
involves sowing two or three seeds at 
intervals that will be the eventual crop 
spacing. If all three germinate, then the two 
weaker ones are removed or transplanted 
to gaps where none has germinated. 


WIDE ROWS 

Certain seeds, particularly peas and beans, 
benefit from being planted in wide rows. 
Two rows are effectively station sown at 





once, one on each side of a drill that is 
15cm (6in) across. The drill is made with the 
flat of the hoe and after sowing the soil is 
carefully raked back. Make sure that you do 
not disturb the seeds from their stations. 


BROADCASTING (BLOCKS) 
Broadcasting is an ancient method of seed 
sowing that was used to sow large areas of 
crops. It involves a “broadcasting” action 
that separates the seed to an even spacing. 
The easiest way to do this in small 
vegetable plots is to split the seed into two 
halves, mixing small seed with fine sand. 
Scatter the seed carefully, letting it run from 
your hand in even arcs as you move your 
arm from side to side. Sow each half of the 
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Left: Station sowing is ideal for larger seeds 
or seedlings that resent disturbance. Use a 
marked stick to set the spacing of the seed. 


seed at a 90-degree angle to the other, 
thereby assuring an even distribution. 
Gently rake the seed in once sown and 
lightly water if needed. 


PROTECTING SEEDLINGS 
Seedbeds, with their fine “fluffed” earth, act 
as magnets to birds and animals. Some 
may take the seed from the ground, but, in 
truth, most will find it more attractive as a 
dust bath or litter tray. Once the seedlings 
emerge, however, some birds find them 
irresistible. They must be kept out with 
some form of barrier. One of the easiest 
methods Is to form a low tunnel of chicken 
wire, supporting this on hoops. For larger 
areas, a series of stakes in the ground can 
be covered with netting to keep birds at 
bay. Sticks with thread or string stretched 
between them are also effective, but less 
easily removed for you to tend the crop. 


LABELLING 

When you sow a row or area of seeds, label 
it straightaway. Re-usable plastic labels are 
the best option. Each label should have the 
name and variety of the plant sown. You 
may also wish to record the sowing date 
and if the seed was pre-treated. 








4 Place a label at the end of each row, 
showing the crop name, variety and the 
sowing date, before you start a new one. 





5 Gently cover the seed using a rake. Take 
care not to disturb or move the seed in the 
row when you cover it. 





6 Alternatively, seed can be covered using a 
soil and potting mix. This is useful on heavy 
soils and avoids capping (surface hardening). 
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SOWING UNDER GLASS 


Sowing seed under glass extends the growing season and enables you to 
raise tender crops that only survive outside in warmer months. It is also 
ideal for rapidly establishing plants to use as catch crops and as early 
companion plants. In short, it offers variety and choice for your cropping 





regimes. Plants raised under glass can be grown on until they reach a size 


where they are better able to resist pest attack. They can also be planted 


HEAT REQUIREMENTS 

Most seeds have a preferred temperature 
range within which they will grow. A 

heated greenhouse, a conservatory or even 
a warm living room will often provide this, 
although seeds needing a constant high 
temperature may need a propagator. 

Such seeds are mercifully rare among 
vegetables, although cucumbers, tomatoes 
and peppers are good examples of crops 
that will benefit if they are first started off in 
a propagator. 


CHOICE OF CONTAINER 

There are a variety of containers that may 
be used to sow seed under glass. The most 
common form is the plastic seed tray which 
has now largely replaced the wooden seed 
tray. Although more attractive, wooden 
trays are difficult to keep clean and may 
harbour plant diseases. Plastic trays can be 
made of durable polyurethane or 
sometimes a more flimsy, thin, moulded 
plastic which is intended for single use. 
They are available in a variety of sizes, 
although small 9cm (3%in) pots may be 
more suitable when you are raising only a 
few plants. 

Modular seed trays are another option. 
These are made up of individual cells, and 
a single seed is sown into each one. Seeds 
that are sown in these trays have the 
advantage of not suffering any root 
disturbance when they are planted out in 
their eventual position. The same is true of 
some biodegradable pots, which are 
formed out of paper and coir. These are 
better (environmentally speaking) than those 
made from peat, but any recycled material 
used for these trays is acceptable in the 
organic kitchen garden. 

Inventive recycling can also provide an 
array of useful sowing containers. Re-using 
plastic cups, vegetable packing trays and 


Above: A propagator is a useful piece of 
oa ; a nl > equipment for raising your seed in ideal 
out at their final spacing, thereby avoiding thinning or gaps in rows. growing conditions. 


Left: Many propagators have ventilators 
on the top in order to aid the flow of fresh air 
to the seedlings. 


some models are narrow enough for use on 
a windowsill inside the house. Alternatively, 
instead of buying the whole propagator, you 
can purchase a heating mat on which the 
seed trays can stand in order to receive 
heat at the bottom. This system has the 
advantage of being mobile and easily 





any other throw-away items that might moved about from area to area. Another 
otherwise end up on a landfill site are all cheaper method is to buy soil-heating 
possibilities worth exploring. Old plastic cables to bed into sand. The seed trays sit 
bottles make good individual propagation on the bed of heated sand to receive an 
cowls for small pots and plastic bags can even supply of bottom heat. 
also be used to cover the tops of pots and 
trays in order to maintain humidity. AFTERCARE OF SEEDLINGS 

Once seeds begin to germinate, they can 
PROPAGATORS be moved gradually into a less humid 
These are, in effect, mini-hothouses that environment. The trays are freed of plastic 
help to keep the seed in a warm, moist, covers, or the propagator vents or lids are 
stable environment both above and below opened and, after a few days, the lid is 
the soil line. Expensive propagators removed completely, As soon as the 
involve the use of electric soil-warming seedlings reach a size at which they can be 
cables and some have thermostats to handled, they are carefully pricked out into 
control the soil temperature. Many are individual pots or larger boxes and trays. 
designed for use in the greenhouse, but Always handle the seedlings by the leaves, 





Above: Modular trays are ideal for planting Above: Individual pots can be used for large 
large seeds and avoid disturbance to roots seeds. Plant two seeds per pot and remove 
when planting out or potting on. the weaker seedling. 


SOWING IN TRAYS 
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1 Fill a seed tray with propagation potting 
mix that has been thoroughly mixed. Fill the 
tray to overflowing and do not firm in the 
potting mix. 





4 Larger seed can be placed on the surface 
of the potting mix at regular intervals. 
Regular spacing will prevent overcrowding. 


gently lifting each one from beneath, using a 
dibber (dibble), Never hold them by the 
stems because this can cause a great deal 
of damage to the developing plant. They 
should be spaced at least 5cm (2in) apart to 
allow for subsequent development. Water 





Above: Growing vegetables in pots under 
glass can extend the growing season and 
also provide a colourful greenhouse display. 


2 Using a straightedged piece of board, 
level the surface of the potting mix by 
carefully moving the board across the top 
of the tray. 


3 Water the tray and leave to drain for about 
20 minutes before sowing the seed on the 
moist surface of the potting mix. 





5 Once the seed has been sown, use a 
sieve to cover the surface with a fine layer of 
potting mix. 


the transplanted seedlings with a fine 
upturned rose attached to a watering can 
that has been filled with water overnight, 
thus bringing it up to room temperature and 
not giving the transplants a shock of cold 
water. Keep the seedlings on a warm and 
sheltered windowsill or in a greenhouse or 
conservatory. A constant temperature will 
promote healthy growth, 


HARDENING OFF 

Plants that have been grown in a 
greenhouse cannot be put straight outside 
because their growth is too soft to 
withstand the cold. They must be gradually 
hardened off and acclimatized to outdoor 
conditions. The young plants are hardened 
off by moving them from the greenhouse 
and into a cold frame, planted out under 
cloches, low polythene tunnels or 
horticultural fleece. Open up the cloches 
and cold frames or remove the fleece 


6 Do not cover the seeds of plants that 
require light for germination. Always check 
the growing requirements of plants before 
sowing the seed. 


during the day and replace at night for a 
week or two before planting out or 
removing the cloches completely. Remove 
low polythene tunnels after a couple of 
weeks depending on the weather conditions. 
If these are severe, leave in place for longer. 





Above: Watering from below by pouring the 
water into the base of the seed tray will 
prevent damage to newly emerging seed. 
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THINNING AND 
TRANSPLANTING 


Thinning seedlings not only allows the plants left in the soil to develop and 
mature into their natural shape and habit, but it is an essential process for 
good plant health. Thinned seedlings can be transplanted into bare areas 
or more often special seedbeds are set up or crops are grown under 
glass and the whole batch of seedlings are transplanted into their final 
destination within the vegetable garden. 


WHY THIN SEEDLINGS? 

All plants need space to develop and grow. 
Plants that are growing too closely compete 
not only for space, but also for light, water 
and important nutrients. In addition to this 
competitive stress, they also become prone 
to a variety of fungal diseases, as the air is 
not able to move around them. Thinning the 
seedlings helps to counteract these 
problems and will result in larger, stronger 
and healthier plants. 


HOW TO THIN SEEDLINGS 
Thinning is essentially two processes in 
one. Firstly, you are removing all the plants 
that are excess to requirements and at the 
same time you are selecting the biggest, 
healthiest and strongest plants that will be 
retained to form the crop. 

Before starting to thin, dry ground must 
be watered, preferably the night before you 
intend to thin. A measuring stick, marked 
with the appropriate crop distance, can be 
used to show the approximate position of 





Above: Rows of seedlings are often too 
crowded and need to be thinned when the 
plants are young. 





the individual plants. Remove all the plants 
in between each of the markers, selecting 
the healthiest plant at or near the mark 
on the stick. If there are no plants at the 
marked point, then you can transplant one 
of the seedlings that is excess to 
requirements into this position. When you 
are removing the excess plants, place a 
finger on the soil at either side of the 
seedling that is being kept. This protects it 
from root disturbance. Once you have 
finished, water the remaining seedlings with 
a fine rose on a watering can to re-firm the 
soil around the plants. The seedlings that 
have been removed can be put on the 
compost heap. 

Avoid thinning with this method on hot 
dry days or in windy conditions, as the 
remaining seedlings may become water- 





Above: Growing plants from seed is one of 
the most satisfying ways of producing new 
stock for the kitchen garden. 


Left: Seedlings grown elsewhere in the 
garden can be lifted and replanted in their 
eventual positions. This method is good for 
crops that need wide spacing. 


stressed if their roots are disturbed, The 
alternative, in this case, is to snip off the 
seedlings at ground level with a pair of 
sharp scissors, thereby avoiding root 
disturbance. 





THINNING DISTANCES 

The following measurements are the 
distances that need to be left between 
thinned seedlings. 


Beetroot 7.5-10em (3-4in) 
Broad beans 

(fava beans) 23cm (9in) 
Carrots 7.5cm (3in) 


Dwarf French beans 
(bush green beans) 20cm (8in) 





Florence fennel 25cm (10in) 
Kohl rabi 20cm (8in) 
Lettuce 23cm (9in) 
Parsley 15cm (6in) 
Peas 5cm (2in) 
Parsnips 15-20cm (6-9in) 
Radishes 2.5-5cm (1—2in) 
Runner beans 25-30em 
(10-12in) 
Salsify 15cm (6in) 
Scorzonera 15cm (6in) 
Spinach 15cm (6in) 
Spring onions 
(scallions) 5cm (2in) 
Swedes (rutabaga 
or yellow turnip) 30cm (12in) 
Swiss chard 30cm (12in) 
Turnips 15-20cm 
(6-Bin) 











TRANSPLANTING SEEDLINGS 





1 Water your row of seedlings at least an 
hour before transplanting and preferably the 
night before if no rain has fallen. 





3 Using a tight line, straight edge or 
notched planting board, replant the 
seedlings at the appropriate spacing for 
that crop. 
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TRANSPLANTING SEEDLINGS 

The most common way of transplanting 
seedlings involves planting container-grown 
plants into open ground. Early vegetable 
crops can easily be raised in this way, The 
other method is to raise seedlings in open 
ground near to where they are to be planted 
out. Transplanting outdoor seedlings means 
that a smaller area of the vegetable plot is 
needed for sowing and, in consequence, a 
smaller seedbed is required. Transplanting 
seedlings is a good way of growing plants 
such as lettuce that are to be used in 
catch-cropping beds or where plants are to 
be planted out in no-dig beds. 











COMMON PLANTING 
DISTANCES 
Always allow the correct spacing 
between crop plants so that they will 
grow into healthy specimens. 
Asparagus 30-38cm 
(12—15in) 
Aubergines (eggplant) 60cm (24in) 
Broccoli 60cm (24in) 
Brussels sprouts 50-75cm 
(20-30in) 
Cabbages 30-50cm 
(12-20in) 
Calabrese (Italian 
sprouting broccoli) 15-23cm (6-9in) 
2 Using a fork to loosen the soil, gently lift Cauliflowers 50-75cm 
the seedlings. Take care to handle them by (20-30in) 
their leaves and never touch the stems. Celeriac 30-38cem 
(12-15in) 
Celery 23-30cm (9-12in) 
Courgettes 
(zucchini) 60cm (24in) 
Cucumbers 60cm (24in) 
Garlic 15cm (6in) 
Globe artichokes 75cm (80in) 
Jerusalem artichokes 30cm (12in) 
Kale 60cm (24in) 
Leeks 15cm (6in) 
Marrows (zucchini) 60cm (24in) 
Onion sets 10cm (4in) 
Peppers 45-60cm 
(18-24in) 
Potatoes 30-38cm 
(12-15in) 
Pumpkins 90-180cm (3-6ft) 
4 Gently water the seedlings immediately Rhubarb 75-90cm 
after sowing. Never let roots dry out at any (30-36in) 
stage during transplanting. Runner beans 25-30em 
(10-12in) 
Seakale 30cm (12in) 
Shallots 15-18cm (6-7in) 
The ideal time for transplanting outdoor Sweetcorn (corn) 80cm (12in) 
seedlings is during damp overcast weather Tomatoes 60cm (24in) 
because this helps to prevent the seedlings’ 


roots drying out. As is the case when 
thinning the plants, the seedlings will need 
watering the evening before. It is best to dig 
up only a few plants at a time, discarding 
any that are weak, damaged or appear to 
be sick. Seedlings can be placed in a 
plastic bag to maintain humidity around 
them while they are out of the ground. 

A garden line can be set out in the 
vegetable patch in a similar manner to the 
way in which it is placed for preparing a 
seed drill. The position of the plants can 


then be determined using a measuring 
stick. Use a dibber (dibble) or thin trowel to 
plant the seedlings, firming lightly around 
the base before moving on to the next 
transplant. Once the row is completed, it is 
important that you water them in. 

For catch cropping or planting among 
other plants, the surrounding crop may 
well determine the spacings between the 
transplants, although the procedure 
remains exactly the same. 
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AFTERCARE 


The aftercare that your crops require is essential to ensure healthy plants 
that produce high yields. There are a number of different techniques that 
are listed below to help you on your way. Just remember that the more 


effort you put in then the better they will taste. As well as judicious 
watering and feeding, you will also have to weed the vegetable plot and 
provide some form of plant protection and support. But the reward of 
such care and attention is delicious home-grown produce. 


WATERING 

Vegetables need watering if there is no 
significant rainfall. This is especially true 
when the crops are young and only have 
shallow roots. Having a soil that is rich in 
organic matter is an advantage because it 
conserves water in the soil, particularly if the 
soil is sandy. You can enrich the soil by 
digging in organic matter, growing green 
manures or by continuous mulching. 

If you have a large garden, mulching 
around the crop with straw, farmyard 
manure, garden compost or another similar 
substance can help to limit water loss, 
When you water, it is best to give the plants 
a thorough soaking, allowing the water to 
penetrate deeply. Giving a light watering will 
just encourage shallow surface roots that 
are easily damaged by prolonged drought. 
Prolonged dry periods also encourage 
plants to bolt, thus ruining the crop. 





Above: The careful harvesting of crops is 
essential if they are to store well. Here, 
carrots are being lifted with a garden fork. 


Certain plants such as cabbages and 
lettuces are naturally shallow rooted, 
whereas others such as tomatoes and 
squash are naturally deep rooted. Shallow 


rooters especially benefit from mulching and 


may need watering often In hot summers. 


FEEDING 

This Is generally only necessary for heavier 
feeding plants such as pumpkins and 
marrows, but can provide a tonic for any 
crop during the growing season, Specific 
nutrient deficiencies are rare in the garden if 
a regular crop rotation and soil enrichment 
programme is followed, but if specific 
shortages are noticed, they must be 
countered immediately. Good liquid feeds 
can be made in your back garden, 

Try making compost tea or “worm liquid”, 
as these are an excellent choice for 
actively growing plants. 





Above: The regular harvesting of peas and 
beans will help to extend the length of the 
harvest period. 





Above: Regular cropping of vegetables 
such as this ruby chard will encourage the 
development of new growth. 





Above: The effort you put into protecting 
and caring for your crops will be rewarded 
at harvest time. 


Apply these feeds once every week or 
two, Many plants are given their main feed 
annually, This type of feeding is normally 
applied to fruit trees and bushes in the 
spring and is best applied in the form of a 
slower-release fertilizer such as bonemeal. 


WEEDING 

Check your plants regularly and try to keep 
them as weed-free as possible. Remember 
that weeds compete with your plants for 
light, space, water and nutrients, It is better 
to weed a little and often than to weed 
irregularly. Even areas that have been 
mulched or have close cropping regimes 
need regular checks and weeds removed, 


PLANT PROTECTION 

Pests and diseases come in many different 
forms. Over time you will learn which 
specific problems your garden is prone to. 
Keep a yearly notebook of all the things that 
affect your crop each season, noting what 
control measures you used and how 
effective they were. In time you will have a 
record of how and when to manage pests 
and other problems in your own garden. 


Above: Taller plants and climbers will need 
some form of support. Canes or sticks with 
twine tied between them provide ideal 
temporary supports. 


PROVIDING SUPPORT 

Plants may need supporting, especially 
climbers such as peas and beans, This 
support must begin at an early age, using 
twiggy pea sticks or hazel sticks, both of 
which can look ornate. Bamboo canes can 
be used for a host of climbing plants, but it 
is more ethically correct to use local 
materials rather than to use a product that 
has been transported thousands of miles, 
Squashes can be grown up fancy supports 
made from stakes and strong string or rope, 
making a curious garden feature, Other 
plants such as globe artichokes and 
Florence fennel can benefit from individual 
supports for their stems. 





Above: Marrows and pumpkins are easily 
stored in trays that should then be kept ina 
cool dark place. 





HARVESTING AND STORING 

When harvesting, it is tempting to pick the 
good specimens and leave the rest, but 
remember to pick and compost poor or 
rotten ones as well as the best of the crop. 
Diseased or damaged crops can begin to 
rot and may infect the remaining harvest. 

Freshly picked vegetables are higher in 
nutritional value than stored ones. So, 
during the growing season, pick what you 
need and store the surplus. Choosing when 
to pick a certain vegetable is a matter of 
taste. Some prefer to pick produce such as 
beans when they are young, small and 
succulent, whereas others prefer the beans 
to be more mature. 

Crops can be stored in a number of 
ways. Root crops can be left in the ground 
in all but the coldest winters, lifting them as 
they are needed. Some crops, such as 
parsnips, actually develop a better taste 
after they have been subjected to frost. 
Alternatively, root crops can be stored in a 
cool dark place. They should be cleaned 
and stored in sand and a sterile organic 
substance such as coir, untreated sawdust, 
fine leaf mould, fine bark or sterilized soil, 

Store other vegetables on shelves or 
boxes, ensuring that they do not touch. 
Onions and garlic are best kept in open 
sacks or in strings, Cabbages can be kept 
in nets until needed for up to two to three 
months. Other brassicas such as Brussels 
sprouts and swedes are best kept outside 
in the ground, harvesting them as needed. 

Freezing is another storage option. 
Some vegetables, such as asparagus, 
beans and cauliflowers, are best 
blanched in boiling water for a couple of 
minutes before freezing. Alternatively, you 
can cook the vegetables and then freeze 
them, as is the case for marrows and 
Jerusalem artichokes. 





Above: Store root crops such as carrots in a 
cool dark place and cover them in sterile 
sawdust, leaf mould or coir. 
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CROPS FOR STORING 
OVER WINTER 

Harvest time often brings the problem 
of acrop glut. Storage can enable you 
to enjoy this bounty for longer. 


Asparagus Best consumed fresh. 
Cook or blanch before freezing 
Aubergines (eggplant) Cook 

before freezing 

Beetroot (beets) Shelf storage 

or pickling 

Broad (fava) beans Freezing or drying 
Brussels sprouts Freezing. Leave on 
plant until needed 

Cabbages Freezing or shelf storage. 
Leave in ground in mild conditions 
Carrots Leave in ground in mild 
conditions. Shelf storage 
Cauliflowers Blanch before freezing. 
Shelf storage if hung upside down in 
dark and misted 

Celery Cook before freezing. Limited 
shelf storage 

Courgettes (zucchini) Cook before 
freezing. Limited shelf storage 
Dwarf French beans (bush green 
beans) Freezing 

Garlic In sacks or strung 

Kale Harvest through winter 

Kohl rabi Leave in ground if mild or 
protected, medium shelf storage 
Leeks Freezing, leave in ground in 
mild conditions, shelf storage 
Marrows (zucchini) Cook before 
freezing, shelf storage 

Onions In sacks or strung 

Parsnips Leave in ground until 
needed or late winter 

Peas Freezing or drying on plant 
Peppers Blanch before freezing. 
Pickle or dry 

Potatoes Store in paper sacks once 
cleaned and dried 

Pumpkins Cook before freezing. 
Good shelf storage if fully ripe 
Rhubarb Cook before freezing 
Runner beans Freezing 

Shallots In sacks or strung 

Spinach Cook then freeze 

Swedes (rutabaga or yellow turnip) 
Leave in ground until needed (may 
go woody by late winter) 

Sweetcorn (corn) Freezing or pickling 
Tomatoes Cook before freezing. Pickle 
Turnips Leave in ground until needed 
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GROWING HERBS 


Herbs are valued for their culinary, medicinal, decorative and aromatic 
properties. They come in a diverse range of sizes, shapes and habits, 
ranging from ground-creeping thyme through to the tall architectural 
stems of angelica. The choice of herbs is so great that there is always 
something to offer a gardener with only a window box, hanging basket 
or a small space. A herb garden offers a treat for the senses and these 
fragrant plants are also easy to grow in the organic garden. 


WHERE TO GROW HERBS 

Herbs can be grown in a range of settings, 
such as custom-designed herb gardens 
and ornamental borders. They can also be 
grown as companion plants in the 
vegetable garden and are eminently suited 
to growing in containers, hanging baskets 
and window boxes. They are especially 
useful if grown near the kitchen. 

Herbs range from tall showy herbaceous 
plants such as fennel (Foeniculum vulgare) 
and tansy (Tanacetum vulgare) to ground- 
hugging cushion plants such as thyme 





(Thymus vulgaris). The majority of herbs 
originate from dry sunny environments and 
so need sunshine to help them develop 
their essential oils. It is best to site herbs in 
an open, sunny spot in the garden where 
they will thrive. 


SOIL PREPARATION 

Drier sites suit most herbs, and the 
sunnier and hotter the site the better they 
will taste. The taste and smell of herbs is 
usually due to the production of essential 
oils within the plants. If they are grown in 
hot conditions, then the concentrations of 
essential oils will be greater. Growing herbs 
in very moist rich soils can accelerate their 
growth, but will result in a milder flavour. 
They will also look better and flower less 
than their “hot-site” counterparts and be 
easier to harvest. 

Herbs are, however, best grown in a soil 
that is loamy with some added organic 
matter. The ideal pH is 6.5 to 7.0, which 
means that herbs can easily be planted 
among vegetables in the kitchen garden. 


SOWING HERB SEED 

Herbs may be sown directly in the soil 
outdoors, just like vegetables, The 
preparation of the seedbed and the sowing 
techniques are exactly the same, and they 
can easily be interplanted or block planted 
among other vegetables. 

Alternatively, herb seeds may be planted 
under cover, raising them in the same way 
as early vegetables and bedding plants and 
then hardening them off before planting out 
in the garden. This method is especially 
useful for more tender, leafy herbs such as 
basil or coriander (cilantro). 


Left: Herbs are an important element in 
both ornamental and kitchen gardens, being 
decorative as well as useful. 





Above: Herbs are easy to grow given the 
right growing conditions. They provide an 
attractive, often fragrant, display. 





Above; You can restrict the spread of 
invasive plants such as mint (Mentha) by 
planting them in pots or buckets that are 
then buried in the ground. 





Above: Pinching out newly planted herbs 
such as this bay (Laurus) will encourage 
bushy, leafy growth. 


Basil (Ocimum basilicum), for example, 
associates well with outdoor tomatoes, 
both in the garden and in the kitchen. 
These can be planted out together from an 
indoor sowing and the crop will be 
mutually complementary. Indoor sowing 
can also provide you with herbs that can be 
cropped earlier in the season, effectively 
extending the useful life of your organic 
herb garden. 


PLANTING HERBS 





1 Excavate a planting hole that is about a 
quarter to half as big again as the plant's 
rootball. Make sure it is deep enough. 





2 Ensure that the top of the compost is the 
same level as the surrounding soil. Refill the 


gap around the rootball and firm the soil. 





PLANTING HERBS IN THE GARDEN 
Herbs can be sited anywhere in the 

garden as long as it is sunny. They have a 
range of forms and colours and often make 
valuable additions to the ornamental 
garden. Foxgloves (Digitalis), sage (Salvia 
officinalis) and the curry plant (Helichrysum 
italicum) are a few examples of herbs that 
can be used in annual and herbaceous 
borders as well as in the kitchen garden, 
Some herbs, such as mint (Mentha) and 
lemon balm (Melissa officinalis), can 
become very invasive if they are not 
contained in a pot or sunken sink when 
growing among other plants in an 
ornamental border. Remove the flower- 
heads from the mint before they have had a 
chance to seed, as the seed will germinate 
all over your border. 


PLANTING HERBS IN CONTAINERS 
Herbs make excellent subjects for use in 
pots and containers and are wonderful for 
patio gardens that catch plenty of summer 
sun, although you need to make sure that 
the potting mix never dries out. Raised 
beds, which provide good drainage, are 
also good areas for growing herbs. Always 
plant them in a free-draining potting mix 
that will not become waterlogged. There are 
numerous cultivars of culinary herbs that 
can be used for ornamental purposes, and 
groups of pot-grown herbs can be 
extremely decorative as well as supplying 
you with a range of fresh flavourings. 
Thyme, rosemary, lavender and sage are all 
good choices to grow in pots, either 
outdoors or on your windowsill. 





Above: Herbs are easily grown in a 
container which will provide an excellent 
focal point in the kitchen garden. 


Herb pots require little maintenance, 
save for watering and the occasional feed 
during the growing season. Most are rarely 
long term and are best restarted yearly or 
every other year. Herbs that are permanently 
in pots, such as bay trees, will need 
repotting every year. Spreading subjects like 
thyme can be lifted and both top-pruned 
and root-pruned prior to repotting. 

Mint and other spreading herbaceous 
subjects may need dividing and repotting 
from time to time. This is done by splitting 
the crown of the plant into smaller pieces 
and then repotting one of these back into 
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3 Water the plant immediately after planting. 
Keep the plant well watered until it is fully 
established into the surrounding soil. 


the container with some fresh potting mix. 
Dividing in this way is best performed 
annually for very vigorous herbs. Harvesting 
on a regular basis is often enough to 
control the growth of many potted herb 
arrangements (where a number are planted 
in one container), but a light trim may also 
be necessary from time to time. 

Potted herbs may also be grown in the 
greenhouse to ensure a supply both earlier 
and later in the season. Try growing basil 
(Ocimum basilicum), coriander (cilantro; 
Coriandrum sativum), chives (Allium 
schoenoprasum) and dill (Anethum 
graveolens) in pots because this will save 
money if you spend a lot on fresh herbs. 
Pots raised under glass can be brought into 
the kitchen for ease of use, A series of 
successional sowings under glass will 
ensure that you have fresh herbs for most 
or even all of the year, both indoors and out. 





Above: Planting spreading herbs such as 
thyme (Thymus) in pots will help to control 
them and can also be decorative. 
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HARVESTING AND 
STORING TERBsS 


Many commonly used culinary herbs such as basil, coriander (cilantro), 
chives and parsley can be grown indoors on a windowsill or conservatory 
during the cooler winter months if you have space. If you are not able to 
spare growing room for these, most are easily stored for use later. Herbs 
are easily harvested and most of the storage techniques are simple 


and straightforward. 


HOW TO HARVEST HERBS 

Various parts of herbs, including the 
leaves, flowers, fruits and seeds, are 
gathered at different times, depending upon 
the plant and the part that provides the 
desirable properties. Annual leafy herbs 
such as basil (Ocimum basilicum) and 
parsley (Petroselinum crispum) should be 
carefully picked, never taking more 

than about 10 per cent of the growth ina 
single picking. 

The same is true of perennials such as 
sage (Salvia officinalis), thyme (Thymus 
vulgaris) and rosemary (Rosmarinus 
Officinalis) because severe pruning or 
over-stripping of the leaves will weaken the 
plant. It is important that you not remove 
more than one-third of the growth at any 
one time. If you harvest carefully, you will get 
amore vigorous leaf growth that will result 
in healthier plants. 





Above: The best time to harvest herbs is 
usually just before they flower. This is when 
they have their strongest flavour. 


As a general rule, pick herbs just before 
the plant is about to flower, which is when 
they have the strongest flavour. Pick the 
leaves when they are fresh and at their 
sweetest, selecting blemish-free, upper 
leaves. Collect the leaves in early morning 
or late evening, provided they are dry, rather 
than in bright afternoon sun when the 
plant's sap Is rising. This is when the aroma 
of herbs is at its strongest and is easily 
lost if picked during this time of day. 
Flowers such as borage (Borago officinalis) 
and lavender (Lavandula), however, are 
best picked just before they reach full bloom 
and once they begin to open in the heat of 
the day. 

Rhizomes, like ginger and turmeric, are 
collected in autumn, just as the leaves begin 
to change colour and the maximum amount 
of nutrition has been stored. Use a fork to 
gently free the roots from the soil and 
always avoid “hand-pulling” them. Choose 
only the best ones and use a vegetable 
brush to gently loosen any dirt. If you do 
need to wash them, do so quickly in cold 
water and avoid soaking them, as this can 
result in lost flavour. 

Harvesting seeds tends to vary from 
plant to plant. Some seeds, like those of 
borage, simply fall to the ground as soon as 
they are ripe. Thyme seeds are very small 
and hard to see. Parsley and coriander 
seeds shake off very easily, and frequently 
the plants will have sown next year's crop 
for you before you realize they have gone to 
seed. One method of harvesting any seed 
that is difficult to collect is to tie a small 
paper bag over the flower head when the 
seeds start to form, ensuring that you can 
collect the seed without losing any. It would 
be advisable to use this method for 
collecting from plants with small seed as 
they can drop off when ripe or sometimes 
spring from the plant. 





Above: Aromatic herbs such as rosemary 
(Rosmarinus officinalis) can be used to 
flavour bottles of olive oil. 





Above: Herbs can be dried for later use 
by hanging them in bunches in a dry place 
out of direct sunlight. 


DRYING HERBS AND FLOWERS 
Store herbs in a cool, dry place with 
minimum exposure to air and sunlight. One 
of the most popular methods of preserving 
them for use during the winter months is 
drying. This method can actually improve 
the flavour of some herbs, particularly the 
leaves of bay trees (Laurus nobilis). Herbs 
may be dried in bundles secured with a 
rubber band or string and hung upside 
down from a rack in a dry location such as 
an airing cupboard or shed. 

When drying the herbs, the temperature 
of the area should not exceed 30°C (86°F) 
because the plants’ essential oils will 
evaporate at or above this temperature. 

Do not dry your herbs in the kitchen where 
they will be spoiled by the humidity caused 
by cooking. 


Fresh herbs can also be placed in brown 
paper bags. Remember to label the bags 
because it will be hard to distinguish 
between the herbs once they have dried. 
Store in a dry, dark, cool place until the 
herbs inside are dry, shaking the bags 
occasionally so that the plants dry evenly. 
Remove any stems and store the dried 
herbs in airtight jars. Keep the jars away 
from light to protect the colour and flavour 
of the herbs. Roots are best chopped into 
small pieces and dried in an oven. In 
general, you can expect those that you 
have grown and dried yourself to last at 
least two years. 


STORING HERBS 

Herbs can also be preserved in other ways, 
so that you can use them in cooking 
throughout the year. 

Herb salts In a cool oven, spread a layer of 
ground salt on a sheet of greaseproof 
(waxed) paper. Sprinkle the chopped fresh 
herbs on top of the salt and bake for 10-20 
minutes, When the herbs are dry, let them 
cool and place in a jar. Chives, oregano, 
thyme, lemon balm, lemon thyme, parsley, 
rosemary and basil can all be treated this way. 
Puréeing This method involves mixing 
approximately 60m! (4tbsp) of olive oil with 
2l (8 cups) fresh basil leaves which have 
been washed and dried. These are blended 
in a processor until puréed before being 
transferred to a jar. Stir each time you use It 
and top with a thin layer of oil afterwards, 
The purée should keep for up to one year in 
a refrigerator. 





DRYING AND FREEZING HERBS 





1 Pick seed just as it is ripening. Place the 
seeds on a tray or in a paper or muslin bag. 
Leave ina cool, dark place for a few days 
until the seed is completely dry. 





Above: After herbs have been hung up to 
dry, separate the seeds from the dry flower 
heads before storing in tightly sealed jars. 


Freezing herbs Herbs such as dill, fennel, 
basil and parsley freeze well. The herbs 
should be cleaned and put into separate, 
labelled freezer bags. Alternatively, chop the 
leaves and freeze them with a little water in 
ice-cube trays. Chop the herbs finely, filling 
each cube, half with herbs and half with 
water, before freezing. Transfer the frozen 
cubes to plastic bags and label. Frozen 
herbs are best used within six months. 


HERBAL INFUSIONS 

You can also make a hot infusion of leafy 
herbs by placing the herb and any fine- 
quality olive oil in a glass bowl. This is then 
placed over a pan of gently simmering 
water and heated gently for about three 
hours, ensuring that the water in the pan 
does not dry out. The strained oil, once it 
has cooled, should be stored in airtight 
bottles or jars. 
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A.cool infusion of flowery herbs involves 
using fresh herbs such as chamomile which 
are ground with a pestle and mortar and 
packed into a large jar and covered with oil. 
The sealed jar is then left in a warm, sunny 
place for two to three weeks and shaken 
occasionally. It is then strained and placed 
into airtight jars or bottles where it can be 
stored for up to a year. 

A simple way of creating aromatic olive 
oil is to simply add a large sprig of your 
chosen herbs — rosemary and mint are 
good choices — to a bottle of olive oil. Store 
the bottle in a cool dark place for about ten 
days before using. 

You can also make you own herbal 
vinegars by adding fresh herbs such as 
tarragon or rosemary or cloves of garlic, 
slices of ginger, chillies or peppercorns and 
all-spice powder to white vinegar. Crush 
about a quarter litre volume (1 cup) of 
loosely packed fresh herbs for each litre of 
vinegar. If you are using dried herbs, use 
half the amount of herb stated above. It is 
important that you use only commercially 
prepared vinegars, as homemade vinegar 
may not have alow enough pH to prevent 
bacterial growth. Place the vinegar in a pot 
on the stove and heat, but do not boil. 
Place the herbs in a clean, sterilized jar and 
slightly crush them. Pour the vinegar over 
the herbs and cover the jar tightly. Let the 
herb-vinegar mixture steep in a dark place 
at room temperature, shaking the jar every 
couple of days. After a week, strain the 
vinegar and place in bottles and store for up 
to six weeks, 











2 Herb seeds that have been dried can be 
stored in old glass jars with an airtight lid. 
Store the jars in a cool, dry, dark place and 
label them for future reference. 








3 Herbs can be frozen in ice-cube trays. Fill 
the trays with water after you have added the 
herbs to make ready-to-use cubes. Herbs 
can also be packed into freezer bags. 
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GROWING FRUIT TREES 
AND BUSHES 


Freshly picked fruit from the organic garden tastes absolutely delicious. 
The warm taste of a juicy sweet raspberry or the crisp flavour of a 
tree-ripened apple would tempt many a gardener into growing their own 
fruit produce. The tastes can be quite different from shop-grown produce 
where storage, handling, packing and off-the-tree ripening all take their 


toll on the quality and taste of the fruit. 


WHERE CAN FRUIT BE GROWN? 
Fruit trees and bushes can be grown 
wherever there is space. Strawberries can 
be used in hanging baskets or tubs, dwarf 
apple trees can be planted in ornamental 
containers and a number of fruits, such as 
cherries, white and red currants and figs, 
can all be grown against walls. Fruits not 
only provide produce for the kitchen table 
but many of them have ornamental qualities 
and can blend well with other plants in the 
decorative garden. 


CHOOSING A SITE 

The best site for fruit, both indoors and out, 
is a sunny one. Sunlight is essential, not just 
for the ripening of the fruit itself but also for 
flower bud formation and flowering. In 
addition, fruit trees and bushes often 
appreciate a sheltered spot where even 
exotic fruit can be raised. Within the garden 
a sheltered sunny wall can provide the ideal 
place to grow peaches, apricots or figs. 

If cold winters are a problem, then provide 
winter protection in the form of a portable 
frame or, alternatively, grow the plants ina 
greenhouse. It is worth noting that providing 
your plants with the ideal conditions for 
healthy growth will reap its rewards in the 





end. Not only will you harvest heavier yields, 
but, more importantly, your plants will be 
less prone to pest and disease attacks, 
which is an obvious advantage when 
growing organically. 


SELECTING THE RIGHT PLANTS 
Variety selection should not be based purely 
on hardiness but on personal preference, 
You may also wish to consider how easy 
the fruit tree or bush is to grow, fruit size, 
taste and the time of harvest. Selecting 
more than one variety can result in having 
fresh fruit over a longer period due to a 
succession of ripening. 

Some fruit trees combine the best 
qualities of two plants. Grafting utilizes 
the qualities of the variety as top growth 
(scion) and other desirable qualities from a 
rootstock that may be absent from the 
variety. The scion is the fruiting variety that 
is budded or grafted on to the rootstock 
which is selected for certain characteristics 
such as dwarfing, nematode insect 
resistance, soil type, cold hardiness and 
disease resistance. 

The most commonly grown rootstocks 
for amateur gardeners are the apple semi- 
dwarfs and dwarfs. Grapes are also grafted 
on to clonal rootstocks, although they are 
often supplied on their own roots. Figs, olives 
and various types of berry are also usually 
supplied as plants on their own roots. 

Dwarf apple trees are very useful in small 
gardens and are eminently suited to 
container growing. They produce fruit of the 
same size, colour and quality as larger 
standard trees and require the same 
pruning, nutritional and care regimes as a 
standard-size tree. 


Left: Most fruit bushes will benefit from a 
generous application of well-rotted manure 
or compost early in the year. 





Above: A sunny wall provides an ideal 
location for growing fruit trees, such as this 
pear, that need warmth. 


Dwarf trees fruit much sooner after 
planting and bear less fruit per tree. When 
harvesting the fruit, you can reach all parts 
of the tree from the ground without using a 
ladder and the trees are easier to train and 
prune on an annual basis. Grafting the 
desired variety on to special clonal 
rootstocks “dwarfs” apples. The most 
popular dwarfing rootstocks for apple were 
developed in England and are designated 
as either EM or M (for East Malling) or MM 
(for Malling Merton). Dwarfed trees must be 
pruned annually or size control may be lost. 
In addition, loss of fruit by frost or pests will 
also increase growth so necessitating 
summer pruning. 


PLANTING FRUIT TREES AND 
BUSHES 

As with any other type of tree, good ground 
preparation and careful handling are 
essential steps to successfully establishing 
your fruit trees and bushes, The cheapest 
option when buying fruit trees is to 
purchase bare-rooted plants. The 
disadvantage is that they are only available 
during the dormant season. The most 
important factor in handling bare-rooted 
plants is not to let the roots dry out. When 
you buy trees always check the condition of 
the roots and packing material. Heel in 
plants by covering the roots with moist soil 
in a cool environment outdoors if they are 
not to be planted immediately. 

Dig a hole slightly wider and deeper than 
the spread and length of the root system, 
making sure the sides of the hole are not 
“glazed” over as this will result in a root 
girdling. After trimming diseased, dead, 
broken or extra long roots, place the tree in 
the hole and spread out the roots. For larger 
trees, place the stake in the hole and drive it 
in (remembering to first remove the tree and 
cover the roots). Place the tree back into 
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PLANTING A FRUIT TREE 





1 Dig a hole in the ground that is at least half 2 Remove the pot and check the rootball for 3 Use a straightedge to make sure that the 


as large again as the rootball of the fruit girdling roots. Tease these out by hand or plant is at the right depth in the hole. Fill 
tree. Loosen the sides and the base of the with a garden fork. around the roots with soil, firm it down and 
planting hole with a garden fork. water well. 





FRUIT TREE POLLINATION 
Pollination is the transfer of pollen from 
the male part of the flower to the female 
part of the flower (the stigma) to allow 
fruit to set and seeds to develop. Seeds 
cause the fruit to develop properly. 

If both the pollen and stigma are from 
the same flower or from another flower 
from the same variety, the process is 
called self-pollination. Fruit trees that set 
fruit as the result of self-pollination are 
called self-fruitful, whereas those 
relying on pollen from a different variety 
are called self-unfruitful. The latter 
needs two varieties near to each other 
for fruit set to occur. This is called 
cross-pollination. 





4 Hammer in a stake at an angle of about 
60° in order to avoid the rootball and place a 
tie on the tree. Saw off the end of the stake. 
Nail the tie to the stake to secure it. 


5 The tree should remain staked for 
approximately one year. As the diameter of 
the tree stem increases, loosen the tree tie 
as required. 


Apples Apples generally need two 
varieties for good fruit set. This can be 
another apple variety or a crab apple 
that blooms with the edible crop. 














Apricots Self-fruitful 
the hole and return the soil, firming in layers grown in containers for a long period of Berries (all types) Self-fruitful 
of about 30cm (12in) as you go. This avoids time. Teasing these roots out can help avoid Cherries Sweet cherry is self-unfruitful 
large air spaces being left around the roots root girdling, but the best way to do this is and needs two varieties for good crop 
and ensures that it is set firmly. Trees should to use field-grown (bare-rooted) stock, set. Sour cherry varieties are self-fruitful. 
be planted at the same depth as they were European plums Self-fruitful 
grown in the nursery. Make sure the bud PRUNING NEWLY PLANTED STOCK Figs Self-fruitful 
union (for trees on rootstocks) is about Fruit trees must be pruned when they are Japanese plums Self-unfruitful as a 
5-7em (2-2%in) above the soil line. Do not planted for a number of reasons. If planting rule with the exception of Santa Rosa 
place fertilizer in the planting hole as this bare-rooted stock, the top of the tree must which will set fruit fairly well without 
can be added later. Mulch the newly be pruned to counter-balance the loss of cross-pollination. 
planted tree with well-rotted manure or the root system which would have been Nectarines Self-fruitful 
compost to suppress weeds. Container- severed in the nursery during lifting. Pruning Peaches Self-fruitful with the exception 
grown nursery stock can be transplanted also forces the growth of laterals from which of ‘J.H. Hale’ which has to be pollinated 
any time of the year. Site preparation is the the future framework of the fruit tree will be by another variety. 
same as for bare-rooted stock. Make sure selected. Branches that are desirably located Pears These always need two varieties 
that you check the roots as they can can be retained as part of the framework to ensure good fruit set. 


become distorted or root bound if they are whereas undesirable branches are removed. : 
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SUPPORTING FRUIT 
TREES AND SHRUBS 


Many of the fruits that we grow, such as free-standing apple or plum 
trees, require support only in the early stages, whereas other fruits, like 
the raspberry, need this throughout their lives. Supports benefit the plants 
in a number of different ways. They help in establishing strong roots and 
can prop up trained specimens such as cordons and espaliers. This helps 
to maintain healthy vigorous growth and increase fruit yields. 


WALL AND FENCE FRUIT 

The training of fruit on a wall or a fence is 
carried out to gain the maximum production 
of high-quality fruit in a limited space. As 
well as being ideal for a small garden, this 
can also look extremely decorative. 
Numerous training systems, based on the 
art of espalier which originated in France 
and Italy about 400 years ago, have been 
devised. The most useful training systems 
used In gardens today are the fan, espalier 
and cordon. Apples, pears and plums are 
all suited to this method of training, which Is 
usually supported by a wall, fence or wire 
trellis. The plants are normally held to the 
wall or fence using wires which are held in 
place by vine eyes, positioned 60-90cm 
(2-3ft) apart. The wire is led through the 
holes in the vine eyes and secured at both 
ends, The wires should be no more than 
80-45cm (12-18in) apart. 


FREESTANDING WIREWORK 
Raspberries, blackberries and other hybrid 
berries are all grown on a permanent 
framework. They are usually grown on a 
freestanding structure that supports the 
loose growth of the plants. To build such a 
structure, insert a post at least 60cm (24in) 
into the ground at the end of each row. 
Brace each end post with another post set 
at a 45-degree angle. Insert intermediate 
posts between the two end ones at a 
distance of every 2m (6'ft). They are set in 
at the same depth as the end posts, but no 
bracing posts are needed. Fix the wires on 
to the posts so that they run the length of 
the support. Place the first wire 60cm (24in) 
from the ground, pull tight and attach to the 
posts using staples or eye-bolts. The other 
wires are attached at 30cm (1 2in) intervals 
until they reach the top of the support. The 
final height depends on the height of the fruit. 





STAKING A FRUIT BUSH 





Above: Apples can easily be grown in rows 
as cordons that are supported by a 
framework of stakes and wires. 


INDIVIDUAL SUPPORT 

When they are first planted, all free-standing 
trees require support to help them to 
establish a strong healthy root system. You 
can use a stake to support a fruit tree, 
ensuring that the stake is placed on the 
windward side of the tree. The stake is 
inserted before the tree is planted and is 
driven well into the ground. The general rule 
is to have a stake that is one-third the 
height of the tree showing above the 
ground. The tree is then tied to the stake 
using a tree tie. Do not use string or rope 
because this can damage the bark, A 

low stake such as this will allow the top 
part of the tree to move about freely and so 
help the tree to thicken and strengthen its 
trunk. For most fruit trees the stake should 
only be left in the ground for approximately 
one year and not for several years as Is 
commonly practised. 





1 Using a large mallet, drive a 
strong wooden post into the 
ground at the end of a row of 
the fruit bushes to a depth of 
about 60cm (2ft). 


2 Fix another strainer post at a 
45-degree angle in order to 
support the upright. Place this 
on the side the wire is to run 
and nail it firmly. 


as you go. 


3 Fix the wires to one of the 
posts and then stretch these 
tightly along the row, stapling 
them at each post along the row 


4 The fruit bushes can be 
fastened to or trained along 
these wires. Take care not to tie 
stems too tightly as this will 
damage them. 


PROTRPECTING IFRUIT 


There can be few more frustrating events in the kitchen-garden calendar 
than losing your fruit crop (or a fair portion of it) to birds. However, we 
have to remember that birds are a strong ally in the fight against pests in 
an organic garden and should be encouraged into fruit-growing 

areas when the bushes are not fruiting. Protection for the fruit crops 

will therefore need to take the form of moveable cloches or fruit cages 
where the netting can be removed after fruiting has taken place. 


FRUIT CAGES 

This is perhaps the easiest way to protect 
tall fruit crops such as blackcurrants, 
raspberries and gooseberries because 
these plants can all be grown under the one 
structure. This makes it easy to maintain 
and harvest the fruit. 

A permanent fruit-cage structure with 
removable netting Is the Ideal scenario 
because the netting can be put in place just 
before the crop ripens and then is taken 
down again after fruiting has occurred. 

This allows the birds to roam freely around 
the area at all other times, but without 
jeopardizing the crop at fruiting time. 
Alternatively, a series of small cages can be 
constructed over crops that ripen at 
different times, netting each of them 
individually as the fruit begins to ripen. This 
is a wildlife-friendly way of protecting the 
fruit, but it is also time-consuming. 


Above: A tunnel of wire netting is ideal for 
protecting ripening strawberries from pests 
such as birds. 


LOW-LEVEL PROTECTION 

Smaller- or lower-growing crops, such as 
strawberries, can also benefit from a barrier 
to protect them from birds. This is easily 
achieved, as the structure does not need to 
be large, permanent or even particularly 
sturdy. One simple method is to form a low 
tunnel of chicken wire, supported on hoops 
that are bent into an inverted U-shape. For 
larger areas, a series of stakes hammered 
into the ground can be covered with netting 
to keep the birds at bay. Plants growing on 
wire trellises can be protected with netting 
draped over the stakes and top wires and 
weighted at the base with stones. 


Left: Fruit trees growing against a wall can 
easily be protected with a cost-effective 
frame that is covered with netting. 


Right: Fleece stretched over a frame can 
help protect the blossom of wall specimens 
from late frosts. 














Above: Cloches can be used to protect 
young strawberries from bad weather and 
also to keep pests at bay. 


Larger bush fruit can be covered with 
netting and weighted down with stones. A 
little of the crop may be accessible to birds, 
but most will be protected. 


PROTECTION WITHOUT BARRIERS 
Most bird deterrents depend upon shocking 
the birds or mimicking something that they 
are naturally afraid of. Scarecrows are an 
age-old favourite. Other deterrents mimic 
the shape of hawks or make noises that 

will startle the birds. A relatively recent 
“innovation” has been to hang compact 
discs from wires stretched through the 
crop. Most of these deterrents tend to work 
very well at first until the birds get used to 
them. However, the only drawback is that 
when the birds get used to them, they 
resume their onslaught with a vengeance. 
The only way to overcome this is to keep 
changing the deterrents every few days. 
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PRUNING FRUIT TREES 
AND SHRUBS 


The general purpose of pruning fruit trees is to regulate growth, increase 
crop yields and to improve fruit size and quality. The fruit trees also need 
to have all the dead, diseased and damaged wood removed as well as 
overcrowded areas thinned out. Pruning is also performed in order to 
establish a tree with a strong framework that is capable of supporting 
heavy crops without causing damage to the plant. 


WHEN TO PRUNE FRUIT TREES 

If a fruit tree is pruned in spring, all the effort 
that the tree has put into bud production is 
wasted. The best time to prune Is in winter 
when the plants are dormant and the sap 
has not yet started to rise. This applies to all 
fruit except for plums and cherries which 
are susceptible to silverleaf disease at this 
time and are best pruned in summer. 

Summer pruning is also recommended if 
you wish to control vigorous growth in 
formally trained fruits such as fans, cordons 
and espaliers. 

When pruning is underway, older fruit- 
bearing trees should be pruned first. Young, 
non-bearing apple trees and stone fruits 
can be pruned later to minimize the risk of 
winter injury. 


BASIC PRUNING CUTS 

Although there are different methods of 
pruning and training, the pruning cuts are 
the same. Always make the pruning cut just 
above a bud, ensuring that the cut is angled 
away from the bud. This will allow rainwater 


PRUNING LARGE BRANCHES 


BENEFITS OF PRUNING 
Pruning fruit trees and bushes has 
many advantages, some of which are 
outlined below. 


¢ Increased fruit yields. 

© Can aid ripening of the fruit. 

¢ Maintains healthy growth. 

¢ Regulates growth. 

¢ Improves fruit size and quality. 

¢ Controls the spread of diseases. 








to drip down the other side of the stem and 
away from the bud, thus protecting the top 
of the cut from rotting. 

Larger branches will need to be cut with 
a saw. If the branch is very heavy, you will 
need to remove the branch in three 
separate stages. Cut underneath the 
branch first, 20-25cm (8-10in) away from 
where the final cut will be. Make the second 
cut on the top of the branch just behind the 
first undercut. Follow this through until the 











Above: The careful pruning of trained 
specimens, such as this pear, will result in 
good blossom and improve fruit yields. 


weight of the branch makes the wood split 
and it falls off cleanly at the undercut. You 
will then need to make a third cut at the 
branch collar, cutting straight from the top 
to the bottom of the branch as there is no 
weight left to tear the bark. 





Above: Training can give rise to a variety of 
ornamental shapes. These pear trees have 
been trained into a cylindrical shape. 








1 Make a cut about 20-25cm (8-10in) out 
from where the final cut will be on the 
underside of the branch. Cut about a third 
of the way into the branch. 


2 Make a cut about 10cm (4in) nearer the 
position of the final cut, cutting until the 
branch snaps. The initial undercut prevents 
the wood splitting or bark from stripping. 


3 Position the saw for the last cut to avoid 
damaging the swollen area at the base of 
the branch. The cut will heal in a couple of 
seasons. No wound painting is necessary. 


Ine Kitcnen Garden 1351 





SUCCESSFUL FRUIT TREE AND SHRUB PRUNING 


Pruning fruit trees is a very complex subject and, like so many areas 
of organic gardening, is the subject of opinion and hot debate. 


1 Remove root suckers arising at the 
base of the tree 
These compete with the upper growth 
for water and essential nutrients and 
their dense habit can harbour pests. 


2 Always cut out dead, dying, damaged 
or diseased limbs first 
Helps to maintain the plant’s health and 
enables you to see precisely what 
needs doing next. 


3 Remove low, drooping limbs 
These will not bear fruit and will often be 
heavily shaded by growth above. They 
are an unproductive drain on the tree. 


4 Remove upright growth or outward 
growth in the case of wall-trained 
bushes 
Upright growth will produce a flush of 
growth at the end and will not fruit 
well. Branches growing away from the 
wall will shade the fruit behind causing 
poor ripening. 





5 Remove crossing or dense 
parallel growth 
Crossing growth will rub and can cause 
bark damage that will allow disease entry. 
Dense growth will also shade the 
developing fruits. This will slow and limit 
the ripening of the fruit. 


6 Freestanding trees should have upper 
limbs cut back further than lower limbs 
This will result in the development of a 
conical shape that will allow light 
penetration all the way down the side. 
Fruit will ripen more evenly. 


7 Remove water sprouts as they develop 
Water sprouts can quickly develop and 
cover the developing fruits, causing poor 
ripening and harvesting difficulties. They 
can be easily removed by hand. This is 
best done early in the season when the 
growth is soft and is therefore easily 
removed. Carry out regular inspections 
throughout the season to control the 
water sprouts. 


Despite this it is possible to apply certain guiding principles that 
can enable you to prune your fruit trees and bushes successfully. 


8 Once the larger cuts have been 
made, thin out the smaller branches 
Removing thick branches first allows 
you to see what remains to be done and 
also makes it easier to get to the 
remaining pruning work. Removing 
older wood encourages young growth 
to fill the gap. Remember to stand back 
and view what you have pruned as you 
go along. 


9 Always make clean cuts above a 
leaf bud or close to the stem 
Pruning cuts that are not performed 
cleanly or that leave a long stub will 
damage the plant tissue and encourage 
the entry of pests and diseases. 


10 Avoid feeding with nitrogen for 
a season before and following 
heavy pruning 
Both pruning and high nitrogen 
fertilizers promote the development of 
rapid growth flushes that can result in 
the poor development of the crop. 








Above: This well-established pear tree has been trained into an 
espalier on wire supports. Many fruit trees can be grown and 


supported in this way. 


ees 





Above: This pear tree has been grown as a fan. Fans are an ideal 
way to train many species of fruit tree and are well suited for 
growing against a wall. 
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HARVESTING AND 
STORING FRUIT 


When harvesting your fruits, you will find that there is only so much you 
can eat fresh or give away. There is always surplus fruit left over and you 
are faced with the question of what to do with it. Leaving some on the 
plant to help feed the wildlife in your organic garden is a good idea, but 
storing the rest of the excess fruit using a variety of methods will ensure 
that you can eat your home-grown produce over a longer period of time. 


HARVESTING 

The key to successfully storing fruit begins 
well before harvesting commences. Your 
first objective should be to grow fruit that is 
as healthy as possible because it will be 
the best for storage. Harvesting immature 
crops or attempting to save those that 

are in poor condition — due perhaps to a 
lack of water or nutrients or to pest and 
disease damage — can lead to many 
storage losses. 

There are several ways that fruit can be 
stored and the condition of the picked crop 
will usually be the deciding factor as to 
which of these you should use. Top fruit 
such as apples and pears can often be 
stored fresh through most of the winter, 
whereas stone fruits and berries, such as 
peaches, strawberries and raspberries, 
must be quickly consumed, turned into a 
preserve or frozen. 

Careful handling, both during and 
following harvesting, is essential because, 
from the moment they are harvested (and in 
many cases well before), crops have no 





means of repairing any physical damage 
that they may suffer. Even firm, strong- 
looking fruit such as apples can easily be 
bruised, although the damage may well not 
show up immediately. 

As well as good handling, a careful 
selection of the fruits during harvesting is 
essential for successful storage. You should 
inspect the picked fruits and select only 
those of the best quality for fresh storage. 
Reject any that have a broken skin or show 
any sign of pest or disease damage. Do not 
throw them on the compost heap yet, 
however, because damaged fruit may well 
be useful for making preserves such as 
jellies and jams or for freezing. 

It is also a good idea to leave a small 
percentage of mature fruit on the plants 
when you are harvesting to help feed the 
wildlife in your organic garden. 


STORING 

In general, the storage area for fruit must be 
frost-free, safe from pests, rainproof and 
ideally kept at a constant temperature. 








Above: An apple is ready to be picked if it 
can be removed from the tree with only a 
single twist of the fruit. 





STORING FRUIT 

To store surplus fruit and avoid the risk 
of rotting, make sure that you use the 
appropriate method. 


Apples, pears and quinces 

Store in a cool place for up to 12 
months, depending on the variety. 

All other fruit Eat immediately or 
freeze. Alternatively, preserve fruit by 
bottling or making into jam. Fruit can be 
kept for up to 12 months, depending on 
the method of preservation that has 
been used. 











The long-term storage of any fruit calls for 
cool conditions with adequate ventilation. 
If you have space, consider having a 
separate refrigerator specifically for fruit 
storage, or choose an area with a low 
temperature that does not go below 
freezing. A garden shed or garage can be 
ideal, in many cases, but even these 


Far left: Pick soft 
fruits, such as 
strawberries, 
raspberries and 
gooseberries, 
carefully to avoid 
bruising the fruit. 


Left: Pears can last 
for up to 12 months, 
depending upon 
the variety. Lay 
them in a recycled 
box, ensuring 

that the fruits do 
not touch and air 
can circulate 
around the fruit. 





Above: Fruit trays, recycled from supermarkets, make ideal storage 
boxes for surplus fruit. The trays should be kept in a cool dry place 


such as a garage or shed. 


spaces may need extra insulation if winter 
weather conditions become severe. Some 
houses have a basement, cellar or 
unheated room that may be ideally 

suited for the task. Attics are not 
recommended for fruit storage because 
of their wide temperature fluctuations and 
variable humidity. 

It is worthwhile trying out a variety of 
different storage methods. This can be 
done by splitting the crop up and then 
trying out different locations in your home. 
You will soon find which are the best places 
to store fruit, and what areas are best for 
storing a particular kind of fruit. 

Ensure that you check the stored fruit 
regularly, at least weekly, removing any that 
show signs of decay. Remember the old 
adage that “one bad apple spoils the whole 
barrel’? This can be true for your crop too 
unless you prevent rots from spreading. The 
unblemished parts can often still be used 
for eating or cooking. If lots of fruits begin to 
rot simultaneously, it could be that the 
storage conditions are not suitable, the crop 
has reached its maximum “shelf-life” or the 
fruit was not of sufficiently good quality to 
Start with. 


FREEZING AND PRESERVING 
Freezing is an excellent way of storing all 
the surplus fruit that has been produced in 
your garden. Unfortunately, fruit tends to 
lose its firmness once it has been frozen, 


Above: Soft fruit is best placed in small individual containers as it is 
picked to prevent it being squashed and spoiling. Store in a 
refrigerator or other cool place. 


although the taste will remain more or less 
the same. Raspberries, for example, are 
best used for making pies or flans after they 
have been frozen and will be of very poor 
quality if they are eaten raw. Most fruits can 
be frozen after they have been stewed or 
puréed; this is true of fruits such as apples 
and plums. 

Fruits like strawberries and blackcurrants 
that are not suited to long-term storage 
can be made into jams, pickles and 
chutneys. You can find recipes for these in 
good cookbooks, 





Above: One of the simplest ways of 
preserving fruit is to freeze it, although once 
frozen most fruits are only good for cooking 





Above: Adding a favourite fruit such as 
these cranberries to good wine vinegar can 
produce interesting flavours. 


Right: Bottling fruit in alcohol is an ideal way 
to preserve soft fruits such as peaches, 
nectarines and apricots. 











CALENDAR OF CARE 


WINTER 
THE ORNAMENTAL GARDEN 


EARLY WINTER 
* Continue cultivating the soil, if not already done, when the ground is not wet. 
* Continue planting and transplanting on mild days. 
¢ Press plants that have been lifted by frost back into the ground. 
* Plant herbaceous perennials for next year. 
* Last chance to plant roses. 
* Move greenhouse plants to the house as they come into flower. 
¢ Start pruning deciduous shrubs and trees during spells of fine, 
frost-free weather. 


MID-WINTER 

¢ Finish digging and trenching and fork over borders. 

* Order seeds for coming season. 

¢ Protect autumn sown annuals from frost. 

¢ Prepare ground that is to be planted out with bedding plants with manure. 

* Tidy up climbing plants and remove any dead wood. 

* Firm down herbaceous plants that have been lifted by the frost and protect the 
new shoots of young tender plants. 

* Plant evergreen and deciduous shrubs. 

® Trim deciduous hedges and shrubs to start bringing them Into shape. 

* Take hardwood cuttings and layers of deciduous shrubs. 

© Sow annuals in gentle heat. 

* Take cuttings of tender shrubs and start under gentle heat. 


LATE WINTER 

* Tidy up unused ground and apply a top-dressing of manure or leaf mould. 

* Protect bulbs from mice, snails and birds. 

¢ Prune roses planted this month. 

© Start to train and trim climbers. 

* Divide herbaceous plants. 

* Sow annuals in gentle heat. 

¢ Transplant autumn sown annuals. 

* Plant edgings such as box (Buxus) hedging, pinks (Dianthus) or thrift (Armeria). 


THE WILDLIFE GARDEN 


EARLY WINTER 

® Try to maintain a fresh supply of clean unfrozen water for wildlife. 

* To keep some open water on ponds, put in a floating ball or anchored block of 
polystyrene, preferably painted black, to absorb the warmth of the sun, 

* Leave tidying the garden until late winter to shelter overwintering insects. 

Leave log and leaf piles completely undisturbed until spring. 

* Feed resident birds with high energy supplements such as fat balls. 

Order seed now for early sowings of perennials and annuals. 


MID-WINTER 

* Put plenty of food in the garden for resident birds. 

* Hang nesting boxes ready for breeding birds. 

* Build dry-stone walls with gaps to provide shelter for reptiles and amphibians. 
¢ Look out for wildlife tracks in snow and position cat deterrents at entry points. 
* Provide food for non-hibernating mammals if present. 

¢ Keep a record of wildlife to help you target future feeding and habitat creation. 


LATE WINTER 

* Continue feeding resident birds. 

* Put up a range of different nesting boxes and make each box as inconspicuous 
as possible. Reposition any nesting boxes that were unused last year. 

* Stretch wires or heavy-duty cord at least 10cm (4in) proud of walls and fences 
and train climbing plants to form a screen with a gap behind it for nesting birds. 

¢ Trim one side of hedges to encourage dense new growth as nesting cover, but 
leave some flowering stems on spring-blossoming species such as hawthorn 
(Crataegus) for nectar. 

* Protect bulbs from mice, snails and birds. 


SPRING 


EARLY SPRING 

¢ Feed lawns where the grass is thin and seed areas where the grass has been 
completely worn away. 

* Prepare borders ready for biennials and perennials next month. 

¢ Remove leaves and other debris from borders and fork over. 

¢ Tidy up spring bedding plants. 

¢ Sow hardy annuals when the weather is dry and mild. 

Start pruning roses. 

* Trim box edging and damaged evergreens. 

¢ Prick out annuals started last month. 

¢ Start to harden off early seedlings ready for bedding out. 

Look for pests and diseases and deal with them as they occur. 


MID-SPRING 

* Hoe off weeds. 

* Watch for signs of frost and protect young shoots. 

¢ Watch out for pests and diseases. 

* Give the lawn its first cut and tidy its edges. 

* Stake and tie any plants that need It. 

* Sow hardy annuals. 

¢ Propagate hardy perennials, including water plants. 

* Finish winter pruning and prune late winter/early spring flowering shrubs before 
they commence growth. 

¢ Continue hardening off summer bedding and pinch out the tops. 

© Trim and tidy up all climbers before they start into growth. 

* Sow half-hardy annuals and take cuttings. 

* Give box hedges their first clipping. 


LATE SPRING 

* Hoe off weeds. 

* Finish off digging and rotavating to prepare the beds for planting. 

¢ Water newly planted plants in dry weather. 

¢ Keep an eye open for pests and diseases. 

¢ Tidy bulb beds after the foliage has died down. 

* Tie in sweet peas (Lathyrus odoratus) and check the support of other climbers. 

* Finish sowing hardy annuals and plant out those raised under glass. Thin 
outdoor sowings and transplant where necessary. 

¢ Plant half-hardy bedding plants when the danger of frost is over. 

* Divide spring-flowering plants, like primroses (Primula vulgaris), for next season. 

¢ Shrubs should have old wood removed and thinned out. 

* Continue taking cuttings. 


EARLY SPRING 
¢ Put plenty of food in the garden for resident birds. 
* Create a wildlife pond ready to plant up next month. 
¢ Supplement the diet of resident early nesting birds with mealworms 
and waxworms. 
¢ Emerging hedgehogs will benefit from a feed of cat food near their nesting sites. 
e Hang nesting boxes for solitary bees. 


MID-SPRING 

* Plant new garden ponds and replace dead plants in established ponds. 

¢ Sow seeds of hardy annuals in a sunny spot to attract insects during the 
summer until late autumn. Mix them up with salad crops to act as helpful 
companion plants. 

* Install a “cage” of large-gauge chicken wire around nesting sites to allow 
nesting birds in but keep out magpies, grey squirrels and other 
nest-robbing species. 

* Keep one or two nest boxes sealed so as to prevent the entry of resident birds 
until migrant bird species arrive. 

¢ Continue feeding garden birds. 

* Continue feeding hedgehogs until natural prey increases in numbers. 

* Propagate hardy perennials, not forgetting water plants. 


LATE SPRING 

* Plant pot-grown seedlings of spring-flowering wild flowers in an area of lawn 
where you can leave the grass uncut until mid-summer. 

¢ Sow the seeds of wild flowers thinly on the surface of gritty potting mix. 

* Divide spring-flowering plants, such as primroses (Primula vulgaris) and 
cowslips (P. veris), for next season. 

* Continue feeding garden birds. 

Put up bat boxes to encourage bats to roost in the summer. 


SUMMER 


EARLY SUMMER 

* Mulch round plants and shrubs that need to be kept moist. 

* Keep an eye out for pests, and keep weeds under control. 

* Cut down and tidy perennials as they finish flowering. 

* Feed roses and sweet peas (Lathyrus odoratus) with manure or compost tea. 

* Sow biennials and perennials. 

* Plant out plants raised under glass, dividing and planting out those that have 
finished flowering in other areas. 

* Thin out seedlings and stake carnations (Dianthus), dahlias and sweet peas. 

* Sow hardy annuals for autumn planting. 

* Spray the foliage of new trees with water in hot or dry weather. 

* Tidy up rhododendrons and other plants by removing seedheads, unless 
leaving them for decoration and food for the birds. 


MID-SUMMER 

* Continue to hoe weeds and water newly planted specimens. 
* Stake and tie plants. 

* Layer or take cuttings from carnations. 

* Pinch out the tops of chrysanthemums to prevent straggly plants. 
* Water and feed sweet peas with a compost or manure tea. 

* Sow perennial and biennial seeds for next year. 

* Continue taking cuttings. 

* Sow seeds for overwintering in the greenhouse. 

* Pot plants that need repotting. 

* Cut away dead and unwanted foliage on vigorous shrubs. 

* Trim deciduous hedges. 

* Propagate shrubs by cuttings or layering. 


LATE SUMMER 

* Continue watering, mulching and hoeing. 

* Remove all dead flowers, stalks and leaves. 

* Train and tie clematis, honeysuckle (Lonicera) and wisteria. 

* Trim plants such as lavender and penstemons after flowering. 

* Water and feed sweet peas with a compost or manure tea. 

* Take cuttings of old-fashioned roses. 

* Thin perennial seedlings. 

* Divide and replant spring-flowering perennials. 

* Take cuttings of fuchsias, pelargoniums, heliotrope, hydrangeas and all 
half-hardy plants. 

* Remove dead flowers and stalks from summer-flowering shrubs, unless they 
are berry producing. 


EARLY SUMMER 

* Plant tobacco plants (Nicotiana) to guarantee interesting night-flying moths and 
the bats that feed on them, 

* Check fruit nets each day to ensure no birds are trapped inside. 

* Choose bedding plants with simple flowers and keep a note of which the bees 
and butterflies prefer. 

* Leave seedheads on spring-flowering shrubs such as rhododendrons as food 
for birds, 

* Continue feeding garden birds, with seed and waxworms or mealworms, 
especially if there is a dry spell. 


MID-SUMMER 

* Watch for night-flying moths on tobacco plants, late flowers on the 
honeysuckle, and tall yellow evening primroses. 

* Continue to check fruit nets each day for birds. 

* Take special care when turning compost heaps as grass snakes may be nesting 
and hedgehogs often sleep in them. 

* Make log piles for wood feeding insects such as stag beetles. 

* Lightly trim deciduous hedges if birds have finished nesting to encourage 
dense cover in the winter. 

* Continue feeding garden birds, especially if there is a dry spell. 


LATE SUMMER 

* Plant early spring bulbs now for nectar next year, especially for 
overwintering insects. 

* Lightly trim nectar-rich plants such as lavender (Lavandula) and nepeta after 
flowering to encourage new growth. 

* Dead-head herbaceous plants to encourage fresh flowers that give an extra 
boost to pollinators in the early autumn. 

* Leave seedheads and berries on summer-flowering shrubs for birds. 

* Continue feeding garden birds. 


Calendar of Care 155 


AUTUMN 


EARLY AUTUMN 

* Hoe off any late weeds. 

* Start tidying up for winter, but leave seedheads for birds. 
Put unwanted debris on the compost heap. 

* Collect seeds and label for sowing next year. 

* Start digging, manuring and rotavating heavy soils. 

¢ Repair patches on lawns. 

¢ Start collecting fallen leaves to make leaf mould. 

* Tie and stake dahlias and tall shrubs. 

* Cut back and support climbing plants. 

* Sow spring-flowering seeds, starting with hardy annuals. 
¢ Plant spring bulbs. 

* Plant or transplant evergreen shrubs, conifers and herbaceous plants. 


MID-AUTUMN 

* Collect fallen leaves to make leaf mould. 

* Prepare areas for planting. 

* Repair and lay new lawns, repair paths and walkways. 
¢ Make final plantings of bulbs. 

* Collect seeds of late-flowering plants. 

* Lift and store half-hardy bulbs, corms and tubers. 

* Lift, divide and replant herbaceous plants. 

Sow early sweet peas (Lathyrus odoratus). 

* Start planting out spring bedding. 

* If moving deciduous shrubs, do so to encourage new root growth. 
* Take cuttings until the cold weather sets in. 


LATE AUTUMN 

* Continue digging heavy and medium soils, leaving the light soils for spring. 

Spread surplus manure around flowerbeds if leaf mould is not available. 

* Fork over herbaceous borders, leaving dead foliage until spring. 

* Take cuttings of plants that may need replacing. 

* Make final plantings of spring bedding. 

* Take rose prunings from choice plants and push into the ground in a sheltered 
position where they may strike and give you more plants. 

* Put bulbs for forcing under glass in pots. 

* Plant flowering shrubs and trees for next season. 


EARLY AUTUMN 

* Let one or two old vegetables flower, such as leeks, carrots and almost any 
member of the cabbage family, to boost nectar supplies for autumn insects. 

* Look now to see if there is a shortage of nectar and redesign flower borders 
accordingly. Remember to select single-flowered plants where possible. 

* Build new log piles, rock piles and brush piles ready for overwintering insects. 
reptiles, amphibians and mammals. 

* Place nest boxes outside for overwintering mammals such as hedgehogs. 

* Continue planting spring bulbs for early nectar next year. 

* Plant evergreens to provide dense winter cover for birds and mammals. 

* Continue feeding garden birds. 


MID-AUTUMN 

* Start a new compost heap. 

* Let hedge prunings, raspberry canes and other woody waste accumulate and 
leave them to become a hibernation heap for hedgehogs. 

* Weed among and divide most pond plants before they die back. This removes 
excess nutrients from the pond and minimizes next summer's algal blooms. 

* Pile weeds and thinnings from ponds at the side until the following day to give 
trapped pond dwellers time to escape. 

* Place nest boxes outside for overwintering mammals such as hedgehogs. 

* Continue planting spring bulbs for early nectar next year. 

* Begin putting out high energy supplements such as fat balls for birds. 


LATE AUTUMN 

Plant hedgerows using native shrubs and trees. 

* Plant late-flowering nectar plants like English ivy (Hedera helix) against a 
boundary that catches autumn sun. 

* Putin late bulbs at least 7.5cm (3in) deep and bury chicken wire just below the 
surface to avoid them being eaten by squirrels. 

¢ Feed resident birds with high energy supplements such as fat balls. 
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WINTER 
THE KITCHEN GARDEN 


VEGETABLES 

EARLY WINTER 

* Hoe between crops on fine days. 

* Examine stored onions and potatoes for any sign of disease and discard 
second-class seed. Any potatoes that are sprouting should be placed apart in 
dry trays. 

* Protect more tender plants with leaves or cloches. 

* Begin forcing rhubarb and seakale under a light-proof cover. 

¢ Order seed catalogues and plan the new season's crops. 


MID-WINTER 

* Tidy up and put vegetable waste on the compost heap. 

* Hoe between growing crops when dry. 

¢ Sow broad (fava) beans and peas in warm sheltered positions. 
* Sow early vegetables under glass or cloches. 

* Start potatoes in a frost-free shed. 

¢ Plant rhubarb in well-manured beds. 


LATE WINTER 

* Hoe weeds when the weather allows. 

* Clear old beds ready for new season, 

* Cut pea and bean sticks. 

¢ Sow early vegetables under glass or cloches. 

¢ Plant artichokes, garlic, shallots, lettuce (winter), potatoes (early), rhubarb 
and seakale. 

Plants overwintering under cloches should be hardened off and only protected 
when the weather is frosty. 


FRUIT 

EARLY WINTER 

¢ Finish pruning fruit trees and bushes on frost-free days, Large standard trees 
will need pruning every second or third year. 

* Firm newly planted trees where the frost has been at work. 

* Do not plant any more trees until the spring; just prepare the ground. 

© Currants and gooseberries should be pruned if not already done. 

* Prune outdoor vines, 

© Remove unwanted suckers from raspberry stools but do not prune until 
early spring. 


MID-WINTER 

* Start pruning hardier trees such as apples. Do not prune apricots, cherries, figs, 
nectarines and peaches. 

* Prepare grafting material. 

Plant container-grown trees and cover soil with well-rotted manure. 


LATE WINTER 

* Prune damsons, pears, plums and quince. 

¢ Spread manure around fruit trees and dig It in. 

¢ Prepare new strawberry beds. 

* Fertilize by hand the blossom of fruit trees grown under glass. 


HERBS 

EARLY WINTER 

* Prepare ground for planting when conditions allow. 
Protect tender herbs under cloches. 

* Continue to remove dead stems from herbaceous types. 


MID-WINTER 

* Prepare ground ready for planting. 
Force early growth under cloches. 
* Make early sowings under glass. 


LATE WINTER 

* Remove dead stems from herbaceous types. 
¢ Continue forcing under cloches. 

* Continue sowing under glass. 


SPRING 


EARLY SPRING 

* Hoe weeds when the weather allows. 

* Prepare seedbeds. 

¢ Protect early crops from birds. 

* Begin sowing in sheltered places in the open. 

* Sow early vegetables under glass or cloches. 

* Plant out early crops raised under glass and early potatoes. 
¢ Plant early broad (fava) beans out in the garden under glass. 


MID-SPRING 

* Hoe weeds regularly. 

* Prepare beds for planting out. 

* Feed cabbages with high-nitrogen fertilizer such as chicken manure. 

* Potatoes need the soil drawn over their leaves to protect them from frost. 
* Begin sowing remaining summer crops outdoors. 

* Continue sowing more tender crops under glass. 


LATE SPRING 

* Hoe weeds regularly. 

* Cut asparagus when shoots reach 15cm (6in). 

* Maintain the succession of seed sowing to give salad throughout the 
summer season. 

* Continue planting out summer crops. 

* Sow late crops such as broccoli and plant out winter crops previously sown 
under cover. 

* Last chance to plant late potatoes. 

* Plant out cucumbers, pumpkins and melons in beds previously used for 
protected early crops. 


EARLY SPRING 

* Protect blossom with fleece on cold nights. 

* Last chance to plant container-grown fruit bushes, 

¢ Graft apples, cherries, pears and plums that were prepared in mid-winter. 
¢ Finish pruning fruit trees and bushes. 


MID-SPRING 

* Continue protecting blossom. 

* Wall trees will need moisture from now on. 

¢ Watch for pests and diseases. 

* Grapes will require thinning In order to swell their size. 


LATE SPRING 

* All fruit will benefit from a mulch, 

* Apricots, peaches and Morello cherries should have fruiting spurs shortened 
back to three to four leaves. 

* Limit raspberry suckers to around four to six to each stool. 

* Put straw around strawberries to protect the fruits from the ground. 


EARLY SPRING 

* Continue sowing under glass. 

* Plant out hardy herbs once hardened off. 

Prune shrubby types. 

* Lift and divide herbaceous types until late spring. 


MID-SPRING 

* Continue sowing under glass. 
¢ Continue planting out. 

¢ Take basal cuttings. 


LATE SPRING 

¢ Sow herbs like parsley (Petroselinum crispum) and chervil (Anthriscus 
cerefolium) for winter use. 

* Continue sowing under glass and planting out. 


SUMMER 


EARLY SUMMER 

* Hoe weeds regularly throughout summer. 

* Water all salad crops regularly. 

* Feed heavy feeders like cauliflowers with liquid manure or compost tea. 

* Keep picking peas to stimulate flowering. 

* Harvest early potatoes and replace with winter turnips or late celery. 

¢ Support runner beans. 

* Sow the last of the outdoor salad crops and continue sowing seed of late or 
winter crops. 

* Thin out seedlings. 

* Plant late-season crops raised under cover. 


MID-SUMMER 

« Water all salad crops regularly. 

* Remove debris, following harvest, to the compost heap until late summer. 
* Potatoes and other crops may need earthing-up. 

* Pinch out and stop tomatoes and marrows. 

* Maintain the succession of seed sowing for late or winter crops. 

* Thin out the beetroot crop so that the roots can form properly. 

* Plant late-season crops raised under cover. 


LATE SUMMER 

* Water all crops regularly. 

* Remove debris, following harvest, to the compost heap. 

* Harvest seed from French (green) beans and onions. 

* Garlic and onions can be harvested this month and then ripened. 

* Potatoes for next year's seed should be dug up and dried in the sun, 
* Maintain the succession of seed sowing for late or winter crops. 


EARLY SUMMER 

* Continue mulching trees and bushes to conserve moisture. 

* Cut back untidy vigorous growth. 

* Over-laden trees may need support. Aphids will appear, so take 
appropriate action, 

* Throw nets over fruiting trees and shrubs to prevent the birds getting the 
fruit first. 

* Peaches and apricots may need some thinning. 

* Strawberries should have regular watering. 


MID-SUMMER 

* Thin trees and remove unnecessary growth. 

* Hoe round the roots of fruit trees and water them. 

* Fruit trees may be budded when the weather is moist. 

* Espalier and dwarf fruit trees will need training and protection from birds, 

* Strawberries and loganberries should be layered and clipped to the soil to 
secure their position. 


LATE SUMMER 

* Protect fruit on walls from wasps and birds as it ripens. 

* Pruning can be started and trees budded. 

* Apples, pears and plums may need the fruit thinning out if the crop is heavy. 

* Cut down the old canes of loganberries and raspberries after harvesting. 

* Cut off unwanted runners from strawberries and remove the old straw from 
round the crowns. 


EARLY SUMMER 

* Continue sowing under glass, 

* Continue planting out until late summer. 

* Harvest herbs for storing before they flower. 

* Plant out tender herbs, 

* Dead-head unless seed is required until late summer. 

* Cut back herbaceous types to stimulate growth until late summer. 


MID-SUMMER 

* Cut mint (Mentha) and other sweet herbs for drying. 

* Pull out parsley (Petroselinum crispum) unless it is being kept for seed. 
* Propagate sage (Salvia) or savory (Satureja) from cuttings or division. 


LATE SUMMER 
* Harvest herbs as required. 


AUTUMN 


EARLY AUTUMN 

* Hoe weeds regularly throughout autumn. 

* Water all crops regularly. 

* Harvest onions and bend down the necks of the remainder to prevent seeding 

© Continue to lift potatoes. 

¢ Expose the fruit of outdoor tomatoes to the sun by removing the covering leaves 
* Maintain the succession of seed sowing for late or winter crops. 

¢ Plant late season crops raised under cover. 


MID-AUTUMN 

e After beans and peas have been harvested, turn the soil over and leave it fallow 
over the winter. 

* Lift root vegetables when their tops fade. 

¢ Cut down asparagus foliage when mature. 

* Onions and turnip beds should be thinned. 

¢ Clear the last of the potatoes and store them. 

¢ Earth up celery and leeks. 

Plant out late-season crops and protect tender types such as cauliflower. 


LATE AUTUMN 

* Get the soil ready for spring sowing. 

¢ Protect crowns of tender crops with a mulch of leaves. 

« Lift the last of the beetroot and carrots. 

¢ Earth up celery and leeks if not already done. 

¢ Spinach will continue to crop as it is thinned. 

* Dry off the late potatoes for seed stock next year. 

© Continue to plant out late-season crops and protect tender types such as 
cauliflower. 


EARLY AUTUMN 

¢ Wall fruit that has ripened will need protecting. 

* Fruit trees may be budded and light pruning continued. 

¢ Early varieties of apples and pears that do not keep well should be gathered. 

¢ Prune currants and gooseberries to keep them In shape. Raspberry canes that 
have fruited should be removed to make room for the new growth. 

* Strawberries should have unwanted runners removed to give space to the 
main plants. 


MID-AUTUMN 

* Look though the nursery catalogues and order fruit stock, then prepare the 
ground and remove stock to be replaced. 

¢ Move any trees or bushes that are in the wrong place. 

¢ Apples and pears can now be gathered. 

¢ Apricots, cherries, currants and gooseberries should be pruned and the 
cuttings burnt. 

* Loganberries and raspberries should be planted now. 


LATE AUTUMN 

* This is the time to plant fruit trees in well-prepared ground, 
© Begin winter pruning of fruit trees. 

¢ Plant currants and gooseberries. 

¢ Figs will need thinning. 

* Spread manure between rows of new strawberry plants. 


EARLY AUTUMN 

¢ Harvest seed as it ripens. 

¢ Harvest leaves and stems as required. 

* Cut back herbaceous types to stimulate new growth. 


MID-AUTUMN 

¢ Harvest seed as it ripens. 

* Tidy away dead material. 

Protect tender herbs. 

Plant shrubby and herbaceous types until late autumn. 
© Move tender container herbs under some protection. 
Divide herbaceous herbs until late autumn. 


LATE AUTUMN 
¢ Prepare ground for planting when conditions allow. 
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Figures in italics indicate captions; 
main references to vegetables, fruit 
and herbs are in bold type. 
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Argyranthemum 98 

argyranthernums 12 
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asparagus (Asparagus officinalis) 122, 
131, 141 

asters 93 

azaleas 102 


Bacillus thuringiensis (BT) 73, 77 
bacteria 73 
anaerobic conditions 22 
nitrogen-fixing 15, 37 
and temperature 18 
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barriers 66, 74, 75, 75, 76, 77, 81, 
92, 123 
basil (Ocimum basilicum) 48, 122, 
130, 142-5 
bats 72, 115, 119 
bay (Laurus nobilis) 142, 144 
beans 15, 30, 124, 126, 129, 131, 
135, 141 
broad (fava; Vicia faba) 34, 57, 
128, 131 
dwarf 131 
bees 10, 65, 107, 115, 775, 116, 
176, 118, 119, 131 
beetles 72, 75, 77, 114, 114 
beetroot (beets; Beta vulgaris) 122, 
126, 130, 131, 185 
begonias 50 
beneficials 61, 67, 64, 64, 72-3, 76, 
77, 114, 115, 116, 117, 180 


berries 147, 148, 152 

biological controls 65, 66, 67, 72, 72, 
73 

birds 10, 11, 67, 65, 66, 67, 72 
attracting 106, 107, 115, 116, 776, 
117, 118, 131 
insect-eating 114, 119, 130, 131 
as pests 74, 75, 76, 76, 77, 149 
woodland 107, 108 

blackberries (Rubus fruticosus) 122, 
148 

blackcurrants (Ribes nigrum) 153 

blackspot 68, 69, 77 

bluebells (Hyacinthoides) 107, 109, 
109 

bonemeal 42, 42, 88, 92, 103, 140 

borage (Borago officinalis) 144 

botrytis 128 

brassicas 66, 67, 74, 126, 130, 141 

broccoli (Brassica oleracea Cymosa 
Group) 74, 124, 126, 130 

Brussels sprouts (Brassica oleracea 
Gemmifera Group) 124, 126, 131, 
132, 141 

buckwheat (Fagopyrum esculentum) 
35 

bulbs 49, 57, 95, 95, 96, 702, 103, 
117 
naturalizing in alawn 111, 777 

butterflies 10, 70, 11, 106, 107, 115, 
175, 116, 177, 118, 119, 131 

butterfly bush (Buddleja spp.) 18, 46, 
117 


cabbages (Brassica oleracea 
Capitata Group) 57, 67, 74, 75, 
122, 124, 126, 130, 131, 139, 141 
caddis flies 113 
calendar of care 
kitchen garden 156-7 
ornamental garden 154-5 
wildlife garden 154-5 
calendula 57 
Camellia 18 
capping 40, 7135 
carrot flies 75 
carrots (Daucus carota) 67, 122, 126, 
130, 131, 133, 740, 147 
cauliflowers (Brassica oleracea 
Botrytis Group) 57, 122, 131, 141 
celeriac (Apium graveolens var. 
rapaceum) 57 





celery (Apium graveleons) 57, 131 

chamomile (Chamaemelum nobile) 
131, 145 

chemicals 9, 22, 38, 63, 79, 106 

cherries (Prunus spp.) 69, 97, 123, 
147 

chives (Allium schoenoprasum) 131, 
143, 145 

chysanthemums 57 

clematis 109 

climbers 96, 115, 117, 128 
greenhouse 56 
planting 89 
pruning out dead wood 47 
renovating 91 
support 141 

cloches 58-9, 59, 76, 123, 149, 149 

codling moths 75 

companion planting 17, 67, 62, 64, 
74-5, 75, 121, 122, 126, 130-1, 
136 

compost 17, 24-5, 27, 37, 43, 65, 
88, 102, 103, 146, 147 
heap 32-3, 32-3, 42 
making 32-3, 106 
spent mushroom 28, 28, 30, 33 
worm 30-1, 48 

Comus alba 96 

conifers 80, 91, 98, 100 

coriander (cilantro; Coriandrum 
sativum) 142, 143, 144 

Cotoneaster 69, 177, 131 

courgettes (zucchini; Cucurbita pepo) 
67, 129, 131 

crab apples 123 

cranberries (Vaccinium macrocarpon, 
V, triilobum and V, vitis-idaea) 153 

crocus 111 

crop rotation 8, 11, 77, 55, 66, 126, 
127 

cucumbers (Cucumis sativus) 57, 67, 
124, 131, 136 

curry plant (Helichrysum italicum) 143 

cuttings 50, 50, 57 
and disease 65 
hardwood 50, 57, 52 
softwood 50, 52, 57 

cyclamens 57 


daffodil (Narcissus) 18, 111, 177 

dahlias 57 

daisies 64, 116 

dead-heading 45, 64, 93, 93, 95, 
116 

digging 24-5, 93 
benefits 24 
double 24-5, 25 
single 24, 24 
tips 25 

dill (Anethum graveolens) 122, 130, 
143 

diseases 17, 27, 46, 47, 55, 57, 61, 
62, 63, 63, 65, 65, 68-9, 74, 77, 
84, 88, 98, 126 
common 69 
life-cycles 64, 65 
soil-borne 122 

dragonflies 107, 113 

drainage 19, 21, 26, 32, 80, 101-2, 
103, 103, 129, 143 

drought 18, 40, 41, 62, 64, 70, 80, 
117 

Echinacea 111 


elder (Sambucus) 46, 80, 108 

English marigolds (Calendula) 123 

Essex (red merviot) clover (Trifolium 
pratense) 37 

euphorbias 50 


feeding 42-4, 91, 140 
containers 102, 7103 
herbaceous plants 93 

fences 11, 87, 96, 123 

fennel (Foeniculum vulgare) 105, 142 

fenugreek (Trigonella foenum- 
graecum) 35 

ferns 12, 108 

fertilizers 70, 102 
lawn 86 
nitrogen-rich 23 
organic 42 
slow-release 113, 140 
synthetic 8, 9 

figs (Ficus carica) 147 

fish 113 

Florence fennel (Foeniculum vulgare 
var, duce) 141 

flowering currant (Ribes sanguineum) 
18 

flowers 41, 56, 67, 79, 103 
attracting wildlife 107 
of sulphur 22 
wild 110-11, 116, 117 

food webs 15, 66, 72 

foxglove (Digitalis) 13, 109, 109, 117, 
131, 143 

freezing 141, 145, 145, 152, 153, 
153 

French marigolds (Tagetes patula) 
123, 130 

fritillaries 111 

frogs 106, 107, 112, 113, 114, 119 

frost 12, 13, 19, 54, 62, 70, 149, 167 

fruit 45, 65, 67, 76, 103, 105, 107, 
116, 121, 122, 123, 146-7 
bushes 146-7, 146, 148, 148 
cages 149 
harvesting and storing 152-3 
protecting 149, 149 

fuchsias 57 

fungal diseases 64, 65, 70, 72, 77, 
86, 138 

fungi 22, 73, 77, 88, 105 

fungicides 9, 50, 77 


garlic (Alium sativum) 126, 131, 141, 
145 

ginger 144, 145 

gladioli 95 

globe artichokes (Cynara 
cardunculus Scolymus Group) 141 

gooseberries (Ribes uva-crispum) 123 

grass 67, 72, 82-7 
clippings 39, 39, 84, 84, 85 
ornamental 92 
types 82 

grassland 12, 106 

greenhouse 
beneficial predators 72, 73 
cultivation 56-7 
environment 54-5, 64 
propagators 136 
vegetables 137 

ground beetles 65 

harvesting 140, 141, 144, 144, 152, 
152 


hawthorn (Crataegus) 108 

hazel (Corylus avellana) 80, 107 

hedgehogs 106, 107, 115 

hedging 13, 81, 91, 96, 107, 115, 
116, 117, 123 

hellebores 48, 109 

herbs 41, 102, 103, 116, 122 
growing 142-3 
harvesting and storing 144-5 

Himalayan primulas 102 

holly (lex) 107, 108 

honeysuckle (Lonicera) 80, 109 

hoverflies 72, 118, 119 

humidity 12, 55, 57, 67, 128, 136, 
139 

humus 19, 23, 39, 42 

hydrangeas 22, 65, 109 

hyssop (Hyssopus) 130 


insecticides 64, 75 

insects 10, 17, 65, 75, 76, 76, 79, 
103, 105, 106, 107 
attracting 116, 776, 117, 118 
beneficial 67, 64, 65 
over-wintering 111 
pollinating 72, 75, 96, 115, 175, 
118, 130 

insulation 55, 55 

iris 111 


Jerusalem artichokes (Helianthus 
tuberosus) 141 


kale (Brassica oleracea Acephala 
Group) 126 

kiwi fruits 123 

kohl rabi (Brassica oleracea 
Gongylodes Group) 724, 131 


lacewing hotels 174, 115 

lacewings 115 

ladybirds 72, 73, 105, 115, 116 

lavender (Lavandula) 18, 96, 116, 
119, 131, 144 

lawns 67, 79, 82-7, 107 

leaf mould 28, 88, 91, 103 
pit 28, 29, 107 

leafhoppers 75 

leaves 84 

leeks (Allium porrum) 131 

legumes 15, 23, 30, 34, 126 

lemon balm (Melissa officinalis) 143, 
145 

lemon thyme 145 

lettuce (Latuca sativa) 67, 124, 126, 
131, 132, 133, 139 

Leucojum 111 

light levels 12, 54, 57, 62 

lilacs (Syringa) 91, 109 

lilles 95 

liming 18, 19, 22, 23 

liquid feeds 43, 43, 102 

lizards 107, 115 


manure 17,25, 103 
animal 8, 28, 33, 42, 43 
farmyard 28, 43 
green manures 25, 27, 28, 34-5, 34 
well-rotted 24, 37, 42, 88, 146, 147 
marigolds 61, 74, 123, 130 
marrows (Cucurbita pepo) 141, 141 
melons (Cucumis melo) 57, 124 
midges 65, 72 
mildew 68, 69, 77 
mint (Mentha) 142, 143, 145 
mites 72, 75 
mosses 12, 84, 87, 108 


moths 75, 119 

mowers 38 

mowing 82, 84, 109 

mowing edge 86 

mulches, mulching 26, 27, 39, 39, 
40, 43, 88, 91, 97, 99, 108, 147 


nasturtiums 123, 130, 131 

nectarines (Prunus persica nectarina) 
147, 153 

nerines 95 

newts 107, 114 

nitrates 15, 23 

nitrogen 14, 15, 20, 23, 23, 34, 42, 
44, 69, 132 

nutrient cycles 14, 15, 20, 22, 26, 42, 
42 

nutrients 17, 77, 19, 30, 37, 32, 39, 
65, 126, 138 
deficiency 42, 62-3, 70, 88 
plant 17, 18, 42, 44 
and roots 18, 20 


oaks (Quercus) 48, 108 

onions (Allium cepa) 74, 75, 123, 
124, 126, 130, 131, 141 

oregano (Origanum) 123, 145 

oxygen 20, 22, 24, 41, 42, 48, 113 


Pachysanara terminalis 18 
parasites 72 
parasitic nematodes 73 
parasitoids 65, 72 
parsley (Petroselinum crispum) 130, 
144, 145 
parsnips (Pastinaca sativa) 126, 131 
peaches (Prunus persica) 45, 57, 
122, 131, 147, 152, 153 
pears (Pyrus communis) 69, 121, 
147, 148, 150, 151, 152, 152 
peas (Pisum sativum) 34, 124, 126, 
128, 131, 135, 140 
peas, sugar snap 123 
peat 40, 106 
pelargoniums 57 
peppers (Capsicum sp.) 103, 136, 
pesticides 8, 9, 10, 48, 63, 67, 77, 
106, 115 
pests 77, 27, 27, 38, 45, 55, 57, 
61-7, 72, 74-7, 88, 98, 123, 126, 
149 
common 67 
life-cycles 64, 65 
soil-borne 122 
Phacelia (Phacelia tanacetifolium) 35 
pheromones 75, 75, 76, 115 
phlox 50 
phosphates 23, 42, 44 
phosphorus 12, 43 
plant health 60-77 
beneficial predators 72-3 
diseases 68-9 
disorders 70-1 
other control methods 74-7 
pests 66-7 
preventing problems 64-5 
why plants get sick 62-3 
plums (Prunus domestica and 
RP. salicina) 69, 123, 147, 148, 153 
poached egg plant (Limnanthes 
douglasii) 99 
poisons 70 
pollen 48 
pollination 65, 79, 147 
pollution 63, 70, 122 
ponds 72, 107, 117 
wildlife 112-13 


pot marigolds (Calendula officinalis) 
130 

potash 44 

potassium 14, 42, 43 

potatoes (Solanum tuberosum) 26, 
27, 67, 122, 126, 131 

pots 100, 101, 102, 116, 117, 136, 
136, 137, 143, 143 

potting mix 48, 48, 57, 67, 80, 97, 
100, 107, 102, 103, 113 
making 103 
propagation 137 

primroses (Primula vulgaris) 108, 
109 

propagators 136, 736 

protozoans 73, 73 

pruning 45-7, 91, 99 
fruit trees/shrubs 147, 150-1 

pumpkins (Cucurbita maxima) 131, 
141 

purple smoke bush (Cotinus) 46 

Puschkinia 111 

Pyracantha 69, 117 

pyrethrum 75, 77 


quince (Chaenomeles) 88 
quince (Cydonia oblonga) 152 


rabbits 65, 66, 67, 75, 76, 77, 90, 91 
radishes (Raphanus sativus) 57, 131, 
132 
rainfall 12, 40, 41, 65 
rainforests 79, 80 
raking 24, 34, 34, 83, 84, 87, 97, 135 
raspberries (Rubus idaeus) 122, 123, 
131, 148, 152, 153 
recycling 8, 11, 32, 37, 40, 41, 65, 81 
repellents 66, 67 
rhizomes 49, 144 
Rhododendron 18 
rhododendrons 23, 38, 102, 109 
rhubarb (Rheum x hybridum) 57, 
122 
root flies 38 
roots 
and air 18, 20 
and animal manure 42 
growth 42 
and nutrients 18, 20 
and shoots 20 
surface 41 
and water 12, 74, 18, 20 
Rosa glauca 46 
Rosa rugosa 123 
Rosaceae family 69 
rosehips 105, 123 
rosemary (Rosmarinus officinalis) 
116, 144, 144, 145 
roses 45, 64, 68, 69, 98, 99, 116 
beds 98 
bush 69 
shrub 123 
rowan tree (Sorbus) 131 
Rubus 46 
Rubus cockburnianus 46 
ruby chard 140 
rye 34, 35 


sage (Salvia officinalis) 18, 143, 144 
salad leaves 173 

salt toxicity 63 

sawilies 77 

scabious (Astrantia) 116 
scarecrows 67, 77 

scarification 48, 84-5 

screens 74, 75 

seaweed extract 102, 103 
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seaweed meal 42, 42 

secateurs (hand pruners) 45, 46, 46 
secondary cultivation 25 

seed trays 136, 136, 137 

seedlings, protecting 135 

seeds 


and disease 65 
propagation from 48, 48, 49 
sowing in open ground 95, 134-5 
shading 54, 54, 55, 57 
shadow projections 13 
shady areas 73 
shelter, providing 114-15 
shoots 20 
growth 42 
and layering shrubs 52 
pruning 46, 57 
side 195, 203 
shrubs 25, 79, 115, 117 
in borders 99 
deciduous 57, 91, 109 
evergreen 57, 91, 114 
layering 52, 52 
ornamental 45, 103 
planting 88, 98 
protection 90-1, 97 
pruning 46, 150-1 
renovating 91 
shelters 90 
supporting 90, 90, 148, 148 
understorey 107 
slopes 81 
slugs 27, 67, 74, 75, 76, 76, 92, 119 
snails 27, 67, 74, 76,92, 119, 131 
snow 12 
snowdrops (Galanthus) 109, 111 
soil 16-35 
acidic 23, 63 
acidifying 22 
alkaline 23, 63, 65 
biodiversity 11 
chemistry 22-3 
clay 12, 78, 19, 19, 20, 24, 27, 31, 
40, 52 
compaction 21, 26, 87 
conditioners 28-31 
fertility 9, 11, 19, 88 
liming 22, 23 
loamy 18, 19, 19, 40, 103, 134 
nutrient test 23 
PH 13, 22, 22-3, 24, 42, 122, 126, 
142 
preparation 142 
sandy 12, 18, 78, 20, 31, 40 
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silty 18, 18, 19, 20 
structure 20-1 
temperature 12, 26, 56, 132, 136 
types of 18-19 

sowing 
in the open 95, 134-5 
station 135, 135 
successional 133, 133 
under glass 136-7 

spent mushroom compost 28, 28, 
30, 33 

spinach (Spinacia oleracea) 131, 133, 
172, 172 

sprinklers 40, 41, 47 

squashes (Cucurbita maxima) 126, 
131, 141 

squirrels 66 

stag beetles 107 

staking 90, 90, 148, 148, 149 

station sowing 135, 135 

stems 
cuttings 50, 57 
pruning 46, 46, 47 

stinging nettles 43 

storage 141, 147, 144-5, 152-3, 
152, 153 

strawberries (Fragaria x ananassa) 
57, 64, 67, 122, 131, 149, 152, 
152, 153 

subsoil 18, 79, 24, 25, 25 

sulphur 44, 50, 69, 77 

sunflowers (Helianthus annuus) 116, 
119, 131 

sweet chestnut (Castanea sativa) 80 

sweet peas (Lathyrus odoratus) 57, 
105 

sweetcorn (Zea mays) 126, 131, 133 

Swiss chard (Beta vulgaris Cicia 
Group) 130 


tagetes 57 

tansy (Tanacetum vulgare) 131, 142 
tarragon 145 

temperature 12, 18, 54, 54, 56, 62, 


64 
thermostats 55, 136 
thinning 92, 138, 138 


thrips 75 
thyme (Thymus vulgaris) 48, 142, 
143, 144, 145 
tiger worms 30 
toads 107, 113, 114 
tobacco mosaic virus 65 
tomatoes (Lycopersicon esculentum) 
56, 57, 59, 65, 67, 75, 103, 124, 
125, 126, 130, 131, 136, 142 
top-dressing 26, 42, 42, 43, 57 
lawn 84, 85, 85, 87 
topsoil 18, 19, 24, 25, 25, 55, 85, 87 
trace elements 23 
training systems 148, 750, 157 
transplanting 18, 93, 139, 139 
traps 66, 67, 74, 75, 75, 76, 92 
trees 67, 68, 69, 79, 115, 116-17 
deciduous 117 
dwarf 98 
evergreen 114 
flowering 91 
fruit 103, 122, 123, 146-7, 148, 
150-1 
guards 76 
planting 88-9 
protection 90-1 
shelters 76, 77, 90 
staking 90 
and wind 70 
woodland gardens 108 
trellises 123, 190 
tubers 27, 49, 95, 182 
propagating 50 
tubs 116, 117 
turf 
aeration 85 
problems 84 
turfing 83, 87 
turmeric 144 
turnips (Brassica oleracea Rapifina 
Group) 131, 177, 177 


vegetables 122, 123 
bulb 156-60 
in cold frames 58 
verbenas 72 
Vibumum 117 


Viburnum opulus 96 
Viburnum tinus 91 
viruses 73 

voles 77, 90 


wake robin (Trillium grandifiorum) 109 
walls 96, 115, 129 
dry-stone 80, 107, 117 
and microclimates 13 
wasps 65 
waste 
production 11 
reduction 11 
vegetable industrial 30 
water 12, 14 
availability 12, 17 
pest control 75 
and roots 12, 14, 18, 20 
soil 22 
tapwater 112 
waste ("grey") 40 
watering 40-1, 57, 102, 128, 137, 
140 
waterlogging 12, 18, 19, 20, 27, 39, 
40, 62, 71 
weeding, weed control 38-9, 86, 91, 
97, 99, 140 
weeds 21, 24, 25, 26, 27, 33, 37 
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Declare Your Independence 


The world seems to be growing in complexity every day. While 
much of today’s new technology makes legitimate improvements 
in our lives, this new electronic age has created something of a 
backlash. Each upgraded cellphone generation and ever-spreading 
factory farm distances us just a little bit farther from the days 
when all you needed to conquer the world was a tillable acre and a 
mule. The projects in this book are designed to help you close that 
widening gap—if only just a bit. 








Self-Sufficiency vs. Green 


People who are interested in adopting a more self-sufficient 
lifestyle almost certainly subscribe to today’s Green 
principles and to an approach to living based on 
stewardship. It is worth noting, however, that the projects 
described in this book were chosen because they result in a 
product, usually a consumable, that contributes directly to 
the pool of things you and your family need in order to live 
—and live well. 


The decisions we make every day—even down to which grain 
was used to make the flour in your morning toast—are part of a 
chain of thousands of other decisions that, taken together, have a 
profound effect on the resources of our planet and the health and 
prosperity of our families. The urge to take back some control of 
our own lives and futures has never been stronger. 

The good news is: You can. Whether you live in a bustling city, 
sprawling suburban development, or rural estate, you can achieve 
greater everyday self-sufficiency with relatively little effort. As 
self-sufficiency expert John Seymour wrote, “You do not need 
five acres and a degree in horticulture to become self-sufficient ... 
self-sufficiency is about taking control and becoming an effective 
producer of whatever your resources allow.” 

DIY Projects for the Self-Sufficient Homeowner provides you 
with around two dozen ways to help you maximize your resources 
and participate in the march toward greater self-reliance. Whether 
you own a small balcony downtown or a couple of acres in the 
suburbs, you can grow much more of your own food than you 
ever expected—as long as you have the right tools, such as raised 
garden beds, compost bins, container gardens, or even a small 
greenhouse. Whether you have an expansive estate or a small 


backyard, you can raise animals—this book will show you how to 
build a chicken coop, a beehive, and animal-friendly fencing. It 
contains many more projects related to the production and storage 
of food from your own homestead. 





Solar panels that collect and heat air to warm cold spaces in your home are 
mechanisms you can build yourself and duct in to your home’s existing ductwork. Learn 


how on page 147. 
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But raising your own food is not the only way to increase your 
self-reliance. With new DIY-friendly technology, generating your 
own clean energy is easier than ever. Here, you'll see exactly how 
to build a solar panel, install solar energy systems, and understand 
alternative energy sources. 

The key to your self-sufficiency is to focus first on a few doable 
projects that fit into your lifestyle without a lot of adjustments. 
Most modern homeowners will not be able to maintain a fully 
self-sufficient home without quitting their day job, and that 
shouldn’t necessarily be the goal for everyone. All homeowners 
can, however, take steps toward greater self-reliance, and partake 
in the satisfaction that comes from providing for your family’s 
needs through your own effort. So get started: The time has never 
been better to declare your independence. 


oThe Self-Sufficient Lifestyle 


Self-sufficient living is a highly complementary practice—once 
you begin, you'll find that many parts of your home are 
connected, and that multiple systems of self-sufficiency contribute 
to one another, often corresponding with the natural cycles of the 
earth. Because of this interconnectedness, many of the projects in 
this book will naturally lead you to more and more projects that 
will help you maximize your self-sufficiency work. 





Building a greenhouse is a great way for gardeners to jump-start the growing season, or 
to introduce new, sensitive plants to your garden. See page 59. 


For example, if you start a garden, the fruits and vegetables you 
grow will provide waste that will transform into the compost that 
will nurture next year’s bounty. Setting up a rainwater collection 
system not only reduces your reliance on public utilities, the fresh, 
soft water will help your plants grow healthy. The hens you are 
raising for their eggs control garden pests and provide free 
fertilizer. At the end of the growing season, you'll likely be 
overwhelmed with vegetables, and will need to find a means to 
store and preserve them—perhaps a basement root cellar could be 
a good option. And, by growing organic vegetables nurtured by 
compost and animal manure, you create a pesticide-free habitat 
for honeybees to prosper, while they, in turn, pollinate the plant 
life. 

That said, you do not need to take on all the projects in this 
book at once. Start with the projects that naturally supplement the 
efforts your family is already making toward self-sufficiency. If 
you already recycle, a natural next step is to build compost bins 
and begin to make compost with food and paper waste as well. If 
you already maintain a beautiful flower garden, why not build a 
home for the honeybees that are already frequent visitors, 
allowing you to collect the honey they produce? If you need to 
connect electricity to an outbuilding or shed that is not currently 
grid-connected, why not install solar panels instead of wiring the 
building into the grid? If you already garden, why not build a 
greenhouse? 

For the newcomer, the projects on the following pages provide 
multiple opportunities to create a more self-reliant lifestyle. For 
the experienced self-sufficient homeowner, the step-by-step 
projects included here will provide you with the means to expand 
and streamline your efforts. 


OEfficiency, Conservation & Recycling 


If increased self-sufficiency is your goal, paying attention to the 
efficiency with which you use your resources is common sense. 
For example, if your goal is to use solar-heated air to heat all or 
part of your home, it makes sense that you want every bit of the 
heat your solar panels produce to contribute to the temperature of 
the room, instead of being lost through drafty windows or poorly 
insulated walls. Investing in energy-efficient windows and doors 
and properly insulating your home is a very important step in the 
implementation of an alternate or supplementary heating system. 

If one of the goals of your self-sufficient lifestyle is to decrease 
your utility bills, a key first step that is often overlooked is 
resource conservation, which can make a huge and immediate 
impact on your utility bills. For example, before you invest in a 
gray water recycling system or install a cistern for rainwater 
collection to lessen your dependence on water provided by utility 
companies, coach your family in water conservation practices. 
Run the dishwasher only when it is full, wash only full loads of 
laundry, turn off the tap when brushing your teeth, and focus on 
taking shorter, more efficient showers. 
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The best resources are the ones you already own. Re-using or repurposing stuff you no 
longer need takes some creativity, but ultimately it fills needs, not landfills. For 
example, this discarded dressing table found new life as a vanity cabinet in a self- 
sufficient homeowner’s bathroom. 


Increasing your own awareness of how to reuse the objects 
around you to benefit your self-sufficient living projects will also 
contribute to your success as a self-sufficient homeowner. If you 
plan to start your own seedlings each year, you'll need planting 
containers. Why not reuse plastic yogurt cups or other food 
containers you've already used instead of purchasing new 
containers? One of the nuggets of wisdom modern self-reliant 
homeowners must adopt is that objects do not need to be as 
disposable as we are led to believe. Find a way to repurpose the 
objects you buy, compost paper and food waste, and ensure that 
your tools, buildings and appliances are properly maintained to 
ensure that they enjoy a long and useful life in your home. 


oGetting Started 


A key factor in finding your starting point is to develop an 
understanding of your goals as a self-sufficient homeowner. Self- 
sufficiency can contribute to many different aspects of your 
family’s lifestyle. So before you plot out your projects, consider 
the tenets of self-sufficiency, as described below, and define what 
being self-sufficient means to you. 


Producing Your Own Food: This is unquestionably the most 
involved aspect of a self-sufficient lifestyle for many homeowners 
—urban, suburban, and rural. Consider how food production and 
storage can ft into your home, whether you plan to start a garden 
or build a greenhouse, raise chickens and other small animals, 
build a root cellar for winter produce storage, or raise honeybees. 





Building your own chicken coop is a great project for DIYers of all skill levels (see 
page 115). chickens provide nutritious eggs, natural garden pest-control, and organic 
fertilizer. 


Saving on Utility Costs: Independence from local energy sources 
is another major draw for self-reliance enthusiasts. Whether you 
seek independence from utility companies because of prohibitive 
costs, unreliable service, or your own desire to live off the grid, 
many of the projects in this book can help you take first steps to 
get there. Bear in mind, however, that many energy- or utility- 
production systems do require a significant financial investment 
in the beginning, but will pay for themselves within the first ten 
years of use. 


Producing Clean Energy: Many self-sufficient homeowners are 
more motivated by their desire to produce energy for their homes 
with little or no impact on the environment than they are by utility 
company bills. Producing non-polluting, renewable energy is 
increasingly achievable for residential homeowners as 
technological advances make the necessary equipment affordable, 
accessible, and easy to install. 


Conserving Resources and Creating Less Waste: Conserving 
the earth's resources and minimizing waste is a practice that goes 
hand-in-hand with a self-sufficient lifestyle. 





Collected rainwater is perfect for watering the garden or the lawn. Rain is soft and free 
of most pollutants, so it is perfect for plant irrigation. Learn how to make your own rain 
barrels—flip to page 13. 
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Drying produce is one way to preserve the fruits o 


f your labor, so you can enjoy your 
garden’s bounty through the winter months. Learn how to build a simple solar food 
dryer on page 86. 
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Even if you don’t have a lot of space, you can use any sunny spot to grow produce in 


containers. A strawberry barrel like this can house up to 25 feet of strawberry plants and 
only takes up 2 square feet of space. To make your own barrel, see page 46. 


Projects 








Collecting Rainwater 


Practically everything around your house that requires water 
loves the natural goodness that’s provided with soft rainwater. 
With a simple rain barrel, you can collect rainwater to irrigate 
your garden or lawn, water your houseplants, or top of f swimming 
pools and hot tubs. A ready supply of rainwater is also a reliable 
stand-by for emergency use if your primary water supply is 
interrupted. 





Rainwater that is collected in a rain barrel before it hits the ground is free of many 
contaminants that water picks up as it filters through soil. This soft, warm (and free) 
water is perfect for plants, lawns, and many other outdoor applications. 


Collecting rainwater runoff in rain barrels can save thousands 
of gallons of tap water each year. A typical 40 x 40-ft. roof is 
capable of collecting 1,000 gallons of water from only one inch of 
rain. A large rainwater collection system that squeezes every drop 
from your roof can provide most—or sometimes all—of the water 
used throughout the home, if it’s combined with large cisterns, 
pumps, and purification processing. 

Sprinkling your lawn and garden can consume as much as 40 
percent of the total household water use during the growing 
season. A simple rain barrel system that limits collected water to 
outdoor (nonpotable) use only, like the rain barrels described on 
the following pages, can have a big impact on the self-sufficiency 
of your home, helping you save on utility expenses and reducing 
the energy used to process and purify water for your lawn and 
garden. Some communities now offer subsidies for rain barrel use, 
offering free or reduced-price barrels and downspout connection 
kits. Check with your local water authority for more information. 
Get smart with your water usage, and take advantage of the 
abundant supply from above. 


ORain Barrels 


Rain barrels, either built from scratch or purchased as a kit, are a 
great way to irrigate a lawn or garden without running up your 
utilities bill. The most common systems include one or more rain 
barrels (40 to 80 gallons) positioned below gutter downspouts to 
collect water runoff from the roof. A hose or drip irrigation line 
can be connected to spigot valves at the bottom of the rain barrel. 
You can use a single barrel, or connect several rain barrels in 
series to collect and dispense even more rainwater. 

Plastic rain barrel kits are available for purchase at many home 
centers for around $100. If kit prices aren’t for you, a rain barrel is 
easy to make yourself for a fraction of the price. The most 
important component to your homemade barrel is the drum you 
choose. 


Obtaining a Barrel 





Practically any large waterproof container can be used to make a 
rain barrel. One easily obtained candidate is a trash can, 
preferably plastic, with a snap-on lid. A standard 32-gallon can 
will work for a rain barrel, but if you can find a 44-gallon can 
choose it instead. Although wood barrels are becoming more 
scarce, you can still get them from wineries. A used 55-gallon 
barrel can be obtained free or for a small charge from a bulk food 
supplier. Most 55-gallon barrels today are plastic, but some metal 
barrels are still floating around. Whatever the material, make sure 
the barrel did not contain any chemical or compound that could be 
harmful to plants, animals, or humans. If you don’t know what 
was in it, don’t use it. Choose a barrel made out of opaque 
material that lets as little light through as possible, reducing the 
risk of algae growth. 

A barrelful of water is an appealing breeding ground for 
mosquitoes and a perfect incubator for algae. Filters and screens 
over the barrel opening should prevent insect infestation, but for 
added protection against mosquitoes add one tablespoon of 
vegetable oil to the water in the barrel. This coats the top surface 
of the stored water and deprives the larvae of oxygen. 


TOOLS & MATERIALS 

Barrel or trash can 

drill with spade bit 

Jigsaw 

Hole saw 

Barb fitting with nut for overflow hose 
1-1/2" sump drain hose for overflow 
3/4" hose bibb or sillcock 

3/4" male pipe coupling 

3/4" bushing or bulkhead connector 
Channel-type pliers 

Fiberglass window screening 

Cargo strap with ratchet 

Teflon tape 

Silicone caulk 


How to Make a Rain Barrel 





1 Cut a large opening in the barrel top or lid. Mark the size and shape of your opening 
—if using a bulk food barrel, mark a large semi-circle in the top of the barrel. If using a 
plastic garbage can with a lid, mark a 12"-dia. circle in the center of the lid. Drill a 
starter hole, and then cut out the shape with a jigsaw. 





2 Install the overflow hose. Drill a hole near the top of the barrel for the overflow 
fitting. Thread the barb fitting into the hole and secure it to the barrel on the inside with 
the retainer nut and rubber washer (if provided). Slide the overflow hose into the barbed 
end of the barb elbow until the end of the hose seats against the elbow flange. 





3 Drill the access hole for the spigot (either a hose bibb or sillcock brass or PVC). 
Tighten the stem of the sillcock onto a threaded coupling inserted into the access hole. 
Inside the barrel a rubber washer is slipped onto the coupling end and then a threaded 
bushing is tightened over the coupling to create a seal. Apply a strip of Teflon tape to all 
threaded parts before making each connection. Caulk around the spigot with clear 
silicone caulk. 





4 Screen over the opening in the top of the barrel. Lay a piece of fiberglass insect mesh 
over the top of the trash can and secure it around the rim with a cargo strap or bungee 
cord that can be drawn drum-tight. Snap the trash can lid over the top. Once you have 
installed the rain barrel periodically remove and clean the mesh. 


How to Install a Rain Barrel 





Whether you purchase a rain barrel or make your own from 
scratch or a kit, how well it meets your needs will depend on 
where you put it and how it is set up. Some rain barrels are 
temporary holding tanks that store water runoff just long enough 
to direct it into your yard through a hose and drip irrigation head. 
Other rain barrels are more of a reservoir that supplies water on- 
demand by filling up watering cans or buckets. If you plan to use 
the spigot as the primary means for dispensing water, you'll want 
to position the rain barrel well off the ground for easy access 
(raising your rain barrel has no effect on water pressure). 

In addition to height, other issues surrounding the placement of 
your rain barrel (or rain barrels) include the need to provide a 
good base, orientation of the spigot and overflow, the position 
relative to your downspouts, and how to link more than one rain 
barrel together. TIP: Wherever possible, locate your rain barrel in 
a shaded area. Sunlight encourages algae growth, especially in 
barrels that are partially translucent. 


TOOLS & MATERIALS 
Drill/driver 

Screwdriver 

Hack saw 

Rainbarrel 

Hose & fittings 

Base material (pavers) 
Downspout adapter and extension 
Teflon tape 
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1 Select a location for the barrel under a downspout. Locate your barrel as close to the 
area you want to irrigate as possible. Make sure the barrel has a stable, level base. 





2 Install the spigot. Some kits may include a second spigot for filling watering cans. 
Use Teflon tape at all threaded fittings to ensure a tight seal. Connect the overflow tube, 
and make sure it is pointed away from the foundation. 





3 Cut the downspout to length wih hacksaw. Reconnect the elbow fitting to the 
downspout using sheet-metal screws. Attach the cover to the top of the rain barrel. Some 
systems include a cover with porous wire mesh, to which the downspout delivers water. 
Others include a cover with a sealed connection (next step). 
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4 Link the downspout elbow to the rain barrel with a length of flexible downspout 
extension attached to the elbow and the barrel cover. 





Variation: If your barrel comes with a downspout adapter, cut away a segment of 
downspout and insert the adapter so it diverts water into the barrel. 





5 Connect a drip irrigation tube or garden hose to the spigot. A Y-fitting, like the one 
shown here, will let you feed the drip irrigation system through a garden hose when the 
rain barrel is empty. 





6 If you want, increase water storage by connecting two or more rain barrels together 
with a linking kit, available from many kit suppliers. 





Collecting Gray Water 


Gray water is a term used to describe wastewater from your 
water source that is free of contaminants like toilet waste and 
garbage disposal remains. Water that has come into contact with 
these types of contaminants is referred to as “black water” and its 
reuse is strictly prohibited for public health reasons. Wastewater 
generated directly from the tap (usually while you’re waiting for 
the tap water to heat up or cool down) contains very few or no 
contaminants, such as soap, cleaning chemicals, food waste, or 
other added organic and inorganic material. 





A small gray water recovery sink that drains automatically to a reservoir makes it easy 
to reuse gray water for watering plants or gardens. Gray water systems like this make it 
easy to recycle thousands of gallons of clean tap water each year. 


Gray water can be collected easily and used for many household 
purposes without treatment or filtration. It is not suitable for 
consumption, however. Gray water that contains some 
contaminants, such as laundry suds, dish soap, or shower/bath 
water can be used for some limited purposes, such as flushing 
toilets. 

A simple way to capture gray water for reuse is to install a 
diverter in the form of a small sink basin and drain. Instead of 
leading to the sewer, the diverter’s drain is directed to a closed 
receptacle, usually in the basement or outdoors. The captured 
water can be used for watering plants or the lawn. To avoid 
allowing bacteria to fester in the gray water receptacle, do not 
allow the water to stagnate. 








The gray water collection sink seen in this project is a fairly 
simple technology. Advanced recovery systems are designed to 
help you reuse wastewater of many types. They are complex and 
can involve double-plumbing throughout parts of your home, 
along with water purification processes and chemicals, holding 
tanks, plumbing switches, pumps, subsurface irrigation systems, 
and other components. If you’re committed to reusing as much 
water as you can for as many purposes as possible, hire a 
professional to design the best system for your family’s needs. 


oInstalling a Gray Water Recovery Sink 


The Envirosink gray water diverter apparatus installed in this 
project is available for sale online and from “Green” home 
retailers (See Resources, page 158.) It is designed to be mounted 
in a kitchen sink deck knockout—usually the one reserved for the 
sprayer or the soap dispenser. It can be used with any kitchen 
faucet—you simply spin the faucet to empty into the diverter. 
Once it is diverted from the sink drain by the collection sink, 
the gray water is directed through a hose to a reservoir from which 
it can be dispensed easily for general household use. The reservoir 
should be a sealed tank with an overflow fitting that leads to the 
home drain/waste system (if indoors) or a well-drained runoff area 
(if outdoors). The plumbing for the runoff system should include a 
P-trap and an air admittance valve (or other backflow preventer). 





Gray water sink 


Air admittance 


valve 
P-Trap 


To Reservoit 


TOOLS & MATERIALS 
Drill 

Eye protection 

Gray water sink kit 

(See resources, page 158) 
Caulk 

1/8" rubber washer 

Flange nut 

Clean rag 

1-1/2"-dia. drain tubes 
Power miter saw or ratcheting 
plastic-pipe cutter 

Solvent glue 

Large bucket 


How to Install a Gray Water Diverter Sink 





1 Choose the best spot for the diverter sink to be mounted. Usually, this means taking 
over an unused knockout in your sink deck or removing a sprayer or soap dispenser. 
Otherwise, you can drill a hole for the diverter as close as possible to the diverter. 





2 Attach the diverter sink’s drain tailpiece to the sink deck or countertop. Apply a 
small bead of kitchen and bath caulk around the edges of the hole and press the tailpiece 
flange into the caulk. From below, slip a 1/8" rubber washer onto the tailpiece and then 
hand-tighten a flange nut. 





3 Assemble the sink drain system completely before installing it as a unit. Here, an air 
admittance valve is being solvent-glued to a drain stub from the drain P-trap. You'll 
need to run additional drain pipe to supply water to your reservoir. Contact a plumbing 
professional if you do not have experience with home plumbing. 





4 Hook up the drain assembly to the tailpiece from the diverter sink. Run drain pipe to 
your water storage reservoir tank, making sure the tank is equipped with an overflow 
valve and tubing that leads into the main drain system. 





Composting 


The byproducts of yard maintenance and food preparation 
accumulate rapidly. Everyday yardcare alone creates great heaps 
of grass clippings, trimmings, leaves, branches, and weeds. Add 
to this the potato peelings, coffee grounds, apple cores, and a host 
of organic kitchen leavings. The result is a large mass of organic 
matter that is far too valuable a resource to be simply dumped into 
the solid waste stream via curbside garbage collection. Yard waste 
and kitchen scraps can be recycled into compost and incorporated 
back into planters or garden beds as a nutrient-rich (and cost-free) 
soil amendment. 





Composting turns yard waste and kitchen scraps into a valuable soil amendment. 





Managed Composting 


With the right conditions, you can speed up Mother 
Nature’s course and yield several helpings of fresh compost 
for your yard each season. This is called managed 
composting, as opposed to passive composting, when you 
allow a pile of plant debris and such to decompose on its 
own. The conditions must be just right to manage compost 
and speed the process. You'll need a balance of carbon and 
nitrogen, the right temperature, good air circulation, and the 
right amount of water. By mixing, chopping materials, and 
monitoring conditions in your compost pile, you'll increase 
your yield each season. 


Compost is nature’s own potting soil, and it effectively 
increases soil porosity, improves fertility, and stimulates healthy 
root development. Besides, making your own soil amendment 
through composting is much less expensive than buying 
commercial materials. 

So how does garbage turn into plant food? The process works 
like this: Organisms such as bacteria, fungi, worms, and insects 
convert compost materials into humus, a loamy, nutrient-rich soil. 
Humus is the end goal of composting. Its production can take a 
couple of years if left undisturbed, or it can be sped up with some 
help from your pitchfork and a little livestock manure. 

Although composting occurs throughout nature anywhere some 
organic matter hits the earth, in our yards and gardens it is always 
a good idea to contain the activity in a designated area, like a 
compost bin. Functionally, there are two basic kinds of bins: 
multi-compartment compost factories that require a fair amount of 
attention from you and hidden heaps where organic matter is 
discarded to rot at its own pace. Both approaches are valid and 


both will produce usable compost. The main compost bin project 
seen on p. 28 is an example of the more passive style. At roughly 
one cubic yard in volume, it can handle most of your household 
organic waste and some garden waste. If you have a higher 
volume of organic waste or want to use a three-bin approach to 
staged composting, simply build additional bins. 


©Compost Variables 


Air: The best microbes for decomposing plant materials are 
aerobic, meaning they need oxygen. Without air, aerobic microbes 
die and their anaerobic cousins take over. Anaerobic microbes 
thrive without oxygen and decompose materials by putrefaction, 
which is smelly and slow. Your goal is aerobic activity, which 
smells musty and loamy, like wet leaves. Improve air circulation 
in your compost bin by ensuring air passageways are never 
blocked. Intersperse layers of heavier ingredients (grass clippings, 
wet leaves) with lighter materials like straw, and turn the pile 
periodically with a garden fork or pitchfork to promote air 
circulation. 


Water: Compost should be as wet as a wrung-out sponge. A pile 
that’s too wet chokes out necessary air. A too-dry pile will 
compost too slowly. When adding water to a compost pile, wet in 
layers, first spraying the pile with a hose, then adding a layer of 
materials. 


Temperature: A fast-composting pile produces quite a bit of 
heat. On a cool morning, you might notice steam rising from the 
pile. This is a good sign. Track the temperature of your pile and 
you'll know how well it’s progressing. Aim for a constant 
temperature between 140 and 150 degrees Fahrenheit, not to 
exceed 160 degrees. To warm up a cool pile, agitate it to increase 
air circulation and add nitrogen-dense materials like kitchen waste 
or grass clippings. A pile about three feet high and wide will 
insulate the middle of the pile and prevent heat from escaping. 
You'll know the compost process is complete when the pile looks 
like dirt and is no longer generating extraordinary heat. 





Called “black gold” by home gardeners, compost can be generated on-site and added to 
any planting bed, lawn, or container for a multitude of benefits. Sifting the compost 
before you introduce it to your yard or garden is recommended. 


OBrowns and Greens 


A fast-burning compost pile requires a healthy balance of 
“browns” and “greens.” Browns are high in carbon, which food 
energy microorganisms depend on to decompose the pile. Greens 
are high in nitrogen, which is a protein source for the multiplying 
microbes. A ratio of three-to-one brown-to-green materials is a 
good target. 





Browns: Dry brown plant material, straw, dried brown weeds, wood chips, some saw 
dust (use with caution—avoid saw dust from chemically treated wood) 





Greens: Grass clippings, kitchen fruit and vegetable scraps, green leaves, and manure 


Note: If you use chemical lawn care products on your lawn, do not include grass 
clippings in your compost pile. 





Building a Compost Bin 


CUTTING LIST 


Key Part No. Dim. Material 
A Pest B 1Khx 1% x 48" Cedar 

B Door rail 2 1%x3%x 16" : 

C Door rail 2 1% x 134 x 16° 

D scDoor stile 4 1% x 1%~x 30%" ‘ 

E Parnell rail 3 1%x3B%x 32%" ‘ 

F Panel rail 3 1% x 1% x 324%" : 

G Panel stile 3 lx 3% x 30%" Y 

H Infill 16 %#x Th x 30%" : 

| Filler 80 %&x1%x 4" i 


Panel grid 12 %#x 1%" x Cut to fit 

Grid frame-v 16 34x 1%" x Cut tofit Cedar 
Door frame-h 4 %x 1%" x Cuttofit " 
Toprai-side 2 tx 134x 39" : 

Top rail-back 1 TH x 136 x 3242" " 


Front spreader 1 1% x 3¥2 x 3242" 
Also need: 

1/2" galvanized hardware cloth 36" by 12 ft. 
U-nails (fence staples) 

2 pairs 2 x 2" butt hinges 

2-1/2" deck screws 

Exterior wood glue 

Galvanized finish screws 

Exterior wood sealant 
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A compost bin can be very plain, or it can have just enough decorative appeal to 
improve the appearance of a utility area. 


How to Build a Compost Bin 


oF 








1 Prepare the wood stock. At most building centers and lumber yards, you can buy 
cedar sanded on all four sides, or with one face left rough. The dimensions in this 
project are sanded on all four sides. Prepare the wood by ripping some of the stock into 
1-3/4"-wide strips (do this by ripping 2 x 4s down the middle on a tablesaw or with a 


circular saw and cutting guide). 
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2 Cut the parts to length with a power miter saw or a circular saw. For uniform results, 
set up a stop block and cut all similar parts at once. 





clamp them together with pipe or bar clamps. Reinforce the top joints with 3" 
countersunk deck screws (two per joint). Reinforce the bottom joints by drilling a pair of 
3/8"-dia. x 1" deep clearance holes up through the bottom edges of the bottom rails and 
then driving 3" deck screws through these holes up into the stiles. 





4 Assemble the side and back panels. Clamp and glue the posts and rails for each - 
frame, making sure the joints are square. Then, reinforce the joints with countersunk 3" 
deck screws. 





5 Hang the door frames. With the posts cut to length and oriented correctly, attach a 
door frame to each post with a pair of galvanized butt hinges. The bottoms of the door 
frames should be slightly higher than the bottoms of the posts. Temporarily tack a 1 x 4 
brace across both door bottom rails to keep the doors from swinging during 
construction. 





6 Join the panels and the door assembly by gluing and clamping the parts together and 
then driving 2-1/2" countersunk deck screws to reinforce the joints. To stabilize the 
assembly, fasten the 2 x 4 front spreader between the front, bottom edges of the side 
panels. Make sure the spreader will not interfere with door operation. 





7 Make the grids for the panel infill areas. Use 1 x 2 cedar to make all parts. Use 
exterior glue and galvanized finish nails to connect the horizontal filler strips to the 
vertical infill pieces. Vary the heights and spacing of the filler for visual interest and to 
make the ends accessible for nailing. 





8 Frame the grids with 1 x 2 strips cut to the correct length so each frame fits neatly 
inside a panel or door opening. Install the grid frames in the openings, making sure all 
front edges are flush. 










9 Attach the top rails that conceal the post tops and help tie the panels together. Attach 
the sides first using exterior glue and galvanized finish nails. Then, install the back rail 
on top of the side rails. Leave the front of the project open on top so you can load, 
unload, and turn over compost more easily. 





10 Line the interior surfaces of the compost bin with 1/2" galvanized hardware cloth. 
Cut the hardware cloth to fit and fasten it with fence staples, galvanized U-nails, or 
narrow-crown pneumatic staples (5/8" minimum) driven every 6" or so. Make sure you 
don’t leave any sharp edges protruding. Grind them down with a rotary tool or a file. 





11 Set up the bin in your location. It should not be in direct contact with any structure. 
If you wish, apply a coat of exterior wood sealant to all wood surfaces—use a product 
that contains a UV inhibitor. TIP: Before setting up your compost bin, dig a hole just 
inside the area where the bin will be placed. This will increase you bin’s capacity. 





12 Add suitable organic matter to the bin and turn with a pitchfork occasionally to 
speed up the rate of aerobic decomposition. With a little nurturing and good conditions, 
a compost bin can yield several batches of usable compost in a growing season. 


What to Compost, What Not to Compost 


Vegetable plants soak up the materials that make up your 
compost, and these materials will play a vital role in the 
development of the vegetables that will grace your dinner table! 
When in doubt as to what should or shouldn't go into your 
compost pile for your garden, follow these general guidelines: 


Great Garden Compost 
“Clean” food scraps—including crushed eggshells, 
corncobs, vegetable scraps, oatmeal, stale bread, etc. 


Vegetable and fruit peelings and leftovers 


Coffee grounds and filters, tea leaves and tea bags 
Old potting soil 


Lawn clippings 


Prunings from your yard, chopped up in small pieces 
Shredded leaves and pine needles 

Shredded newspaper and telephone books—black and 
white pages only 

White or brown paper towels and napkins 

Wood ash—use sparingly 


Cardboard 


Livestock manure 


Sawdust, weod chips, and woody brush 
Straw or hay—the greener, the better! 


Wilted fforal bouquets 


Not for Compost, Please 


Fatty or greasy food scraps—including meat waste, 
bones, grease, dairy products, cooking oils, dressings, 
sandwich spreads, etc. 


Fruit pits and seeds—These don't break down well 
and can attract rodents. 


Metal. Remove the tea bag staples before composting! 
Diseased plant material 

Weeds—These will only sprout in your garden! Kill 

the weed seeds and salvage the compostable bits 

by baking or microwaving the piants before adding 


them to your compost bin. 


Big chunks of yard debris or plants that are diseased 
or full of insect pests 


Any plant debris that has been treated with weed 
killer or pesticides 


Glassy color ads or wax-coated book covers 


Colored paper towels and napkins 
Coal ash 
Pizza boxes or other wax-coated food boxes 


Cat, dog, or other pet waste, which may contain 
meat products or parasites 


Sawdust from wood treated with preservatives 





Raised Beds 


Raised garden beds offer several advantages over planting at 
ground level. When segregated, soil can be amended in a more 
targeted way to support high density plantings. Also, in raised 
garden beds, soil doesn’t suffer compaction from foot traffic or 
machinery, so plant roots are free to spread and breathe more 
easily. Vegetables planted at high densities in raised beds are 
placed far enough apart to avoid overcrowding, but close enough 
to shade and choke out weeds. In raised beds, you can also water 
plants easily with soaker hoses, which deliver water to soil and 
roots rather than spraying leaves and inviting disease. And if your 
plants develop a fungus or another disorder, it is easier to treat and 
less likely to migrate to other plants in a raised bed situation. 
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Raised garden beds make great vegetable gardens—they're easy to weed, simple to 
water, and the soil quality is easier to control, ensuring that your vegetable plants yield 
bountiful fresh produce. Your garden beds can be built at any height up to waist-level. 
It’s best not to build them much taller than that, however, to make sure you can reach 
the center of your bed. 





Bed Positions 


If you're planting low-growing crops, position the bed with 
a north-south orientation, so both sides of the bed will be 
exposed to direct sunlight. For taller crops, position the bed 
east-west. 


Raised garden beds can be built in a wide variety of shapes and 
sizes, and can easily be customized to fit the space you have 
available on your property. Just make sure you can reach the 
center easily. If you can only access your raised bed from one 
side, it’s best to build it no wider than 3 ft. Beds that you can 
access from both sides can be as wide as 6 ft., as long as you can 
reach the center. You can build your raised bed as long as you'd 
like. 

Raised garden beds can be built from a wide variety of 
materials: 2x lumber, 4 x 4 posts, salvaged timbers, even scrap 
metals and other recycled goods. Make sure any lumber you 
choose (either new or salvaged) hasn’t been treated with creosote, 
pentachlorophenol, or chromated copper arsenic (CCA). Lumber 
treated with newer, non-arsenate chemicals at higher saturation 
levels is rated for ground contact and is also a safe choice for bed 
frames. Rot-resistant redwood and cedar are good choices that 
will stand the test of time. Other softwoods, including pine, 
tamarack, and cypress, will also work, but can be subject to rot 
and may need to be replaced after a few years. 


Vegetable Plant Compatibility Chart 


Eggplant 


Onions. 
& gaslic 


Paiatoes 


Tomatoes 


ves 


Tomstaes, parsley, hasil 
tue mbers, p Boe! 


Beets, celery, corn. will. enrens, 
eiegano, sage 


Chives, leaf lettuce, amon, parsley, 
pees, rosemary, Sage, Womalces 


abba lo 


Beans, Cucumbers, peas, potatoes, 
Pumpkins, squash. 


ns, Cableages, Corn, pe. 





Beets, broccoti, cabbages, eggplant, 
IeHuce, Strawbernes, tomatoes 


feans, cabbage, cor, eggptent, peas 


Beans, beets, carrets, cucumbers, lettuce, 


peas, spinach, lematoes 


Asparagus, basil, carrots, chive, garlic, 
@niens, parsley 


Fennel, pole beans, 
strawberries, wamatoes 


Bil 


Cucumber, tornatees, 
raspbernes 


sees 


Cabbages, fennel, 
poratees 


Planting Season 


Early spring 


Spring 


Spring 


Early spring 


Early spring 


Early sanng 


Dependent on the 
variety 





©Companion Planting 


The old adage is true—some vegetables do actually get along 
“like peas and carrots.” Some species of vegetables are natural 
partners that benefit from each other when planted close. On the 
other hand, some combinations are troublesome, and one plant 
will inhibit the growth of another. You can plant these antagonists 
in the same garden—even in the same raised garden bed—just 
don’t place them side by side. Use the table on p. 34 to help you 
plan out your raised garden beds to ensure that your plants grow 
healthy, strong, and bear plentiful fruit. 


OStart with Healthy Soil 


The success or failure of any gardening effort generally lies 
beneath the surface. Soil is the support system for all plants—it 
provides a balanced meal of the nutrients that plants’ roots need to 
grow deep and strong. If you plan to fill your raised beds with soil 
from your property, it’s a good idea to have the soil tested first to 
assess its quality. Take a sample of your soil and submit it to a 
local agricultural extension service—a basic lab test will cost you 
between $15 and $25 and will give you detailed information about 
the nutrients available in your property’s soil. Mixing soil from 
your property with compost, potting soil, or other additives is a 
smart and inexpensive way to improve its quality. After you've 
filled your beds with soil, add a three-inch layer of mulch to the 
top to lock in moisture and keep your good soil from blowing 
away in strong winds. Lawn clippings, wood, or bark chips, hay 
and straw, leaves, compost, and shredded newspaper all work well 
as mulch materials. 





Sprinklers with high, arching spray patterns are afflicted by excess water evaporation, 
but if you choose a small, controllable sprinkler with a water pattern that stays low to 
the ground you can deliver water to your raised bed with minimal loss. 


How to Build a Raised Bed 





1 This basic but very sturdy raised bed is made with 4 x 4 landscape timbers stacked 
with their ends staggered in classic log-cabin style. The corners are pinned together with 
6" galvanized spikes (or, you can use timber screws). It is lined with landscape fabric 
and includes several weep holes in the bottom course for drainage. Consider adding a 2 
x 8 ledge on the top row. Corner finials improve the appearance and provide hose 
guides to protect the plants in the bed. 





2 Create an outline around your garden bed by tying mason’s string to the stakes. Use a 
shovel to remove the grass inside the outline, then dig a 4"-wide trench for the first row 
of timbers around the perimeter. Lay the bottom course of timbers in the trenches. 
Where possible, add or remove soil as needed to bring the timbers to level—a level bed 
frame always looks better than a sloped one. If you do have a significant slope to 
address, terrace the beds. 





3 Add the second layer, staggering the joints. Drill pilot holes at the corners and drive 
6" galvanized spikes (or 6" to 8" timber screws) through the holes—use at least two per 
joint. Continue to build up layers in this fashion, until your bed reaches the desired 
height. 





4 Line the bed with landscape fabric to contain the soil and help keep weeds out of the 
bed. Tack the fabric to the lower part of the top course with roofing nails. Some 
gardeners recommend drilling 1"-dia. weep holes in the bottom timber course at 2-ft. 
intervals. Fill with a blend of soil, peat moss, and fertilizer (if desired) to within 2 or 3" 
of the top. 


How to Build a Raised Bed from a Kit 





1 Raised garden bed kits come in many styles. Some have modular plastic or 
composite panels that fit together with grooves or with hardware. Others feature wood 
panels and metal corner hardware. Most kits can be stacked to increase bed height. 





2 On a flat surface, assemble the panels and corner brackets (or hinge brackets) using 
the included hardware. Follow the kit instructions, making sure all corners are square. 





3 Set the box down, experimenting with exact positioning until you find just the spot 
and angle you like. Be sure to observe the sun over an entire day when choosing the 

sunniest spot you can for growing vegetables. Cut around the edges of the planting bed 
box with a square-nose spade, move the box, and then slice off the sod in the bed area. 





4 Set the bed box onto the installation site and check it for level. Add or remove soil as 
needed until it is level. Stake the box to the ground with the provided hardware. Add 
additional box kits on top of or next to the first box. Follow the manufacturer’s 
instructions for connecting the modular units. Line the bed or beds with landscape fabric 
and fill with soil to within 2" or so of the top. 





Container Gardening 


If you’re short on yard space but have a sunny spot like a 
balcony, stoop, porch, roof, or even windowsill, then you have the 
potential to plant a productive vegetable garden. Many plants 
flourish in small planters or other portable containers, and with a 
few well-managed containers, you can yield a sizable bounty for a 
couple or small family. In some ways, container gardening is 
easier than having a full-blown vegetable garden: There are fewer 
weeds (if any), pests are less problematic, and diseases are easier 
to avoid. You also need fewer tools and plants can easily be 
moved to accommodate temperature fluctuations and light/shade 
patterns. If you’re a beginner gardener just wanting to try your 
hand at growing your own food, container gardening could be a 
great solution for you. 
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is a good way to start. 


If you’ve never tried gardening, container gardening 





Fresh soil 


Do not reuse soil if you’re growing tomatoes or other plants 
that are susceptible to blight and fungus. After the growing 
season is concluded, collect the soil from sensitive plant 
containers and disperse it into hardy planting beds. 


The key to successful container gardening is water. Because of 
their limited size, even the largest containers simply cannot hold 
the amount of water the plants need to thrive without watering 
once every day—extremely thirsty plants may even need to be 
watered more frequently than that. Vegetable plants are especially 
thirsty, but herbs and fruit trees or bushes need careful watering as 
well. Mature tomato plants may need as much as a gallon of water 
every day to grow those juicy, delicious fruits. If you bury your 
finger in the pot and you feel any dry soil—even 2" down—it’s 
time to water. 

Soil in container gardens is important too. A reliable rule of 
thumb is to use a 50/50 mix of potting soil to compost. Soil from 
your property typically won't hold water as well as potting soil on 
its own, so it’s best not to use it in container gardens without 
adding a significant amount of organic fertilizer, which you can 
buy at the garden center or mix yourself. The following pages 
provide guidelines about the types of containers you can use and 
step-by-step instructions to help you build your own planter 
boxes. 


What to Grow 


Most plants that grow well in your garden will also thrive in 
containers. Root vegetables are perhaps the only exception to this 
rule. Keep in mind that the larger the plant, the larger the 
container you'll need. Generally, the plant should not be more 
than twice the height of the pot or 1-1/2 times as wide. Use the 
guidelines below as a rough guide. 


Containers 4 to 6" deep: Mustard greens, radishes, and spinach 
can all grow in shallow containers. 


Containers at least 8" deep: Corn (container must be at least 21" 
wide, however, and house at least three plants to assure 
pollination), kale, lettuce. 


Containers at least 12" deep: Beans, beets, brussel sprouts, 
cabbage (should also be pretty wide), carrots, chard, collards, 
kohlrabi, onion, peas, turnips, zucchini. 


Containers at least 16" deep: Cucumber, eggplant, peppers. 


Containers at least 20" deep: Broccoli, bok choy, Chinese 
cabbage. 


More than 24" deep: Squash, tomatoes. 


©Container Types and Recommendations 


As a container gardener, you'll quickly discover that the universe 
of usable containers is infinitely larger than the plain clay 
flowerpot. Essentially, any sturdy, watertight container will do. 
Large containers like wine barrels or old wash tubs and smaller 
containers like an ice cream pail or 5-gallon bucket can all be 
good for different kinds of plants. Large wooden troughs and DIY 
planter boxes can be customized to your garden (and are fun to 
make, too). When building your own planters, it’s a good idea to 
line the inside with perforated polyethylene sheeting before 
adding potting soil to protect the wood from rot and to make it 
easier to empty out soil after a season. 

Always make sure that the container you choose did not 
previously hold any kind of chemical and, if it does not already 
have them, drill drainage holes near the bottom of the container 
before filling with soil. If you’ll be using large containers, it’s 
usually a good idea to place them on a platform fitted with casters 
before filling them with potting soil. 

Self-watering pots make container gardening less of a drain on 
your time. These containers are, essentially, a flowerpot set just 
above a reservoir of water. With this type of container, the soil 
above will wick up moisture from the reservoir as it needs it— 
keeping the soil consistently moist throughout and eliminating the 
possibility of over-watering. With a self-watering container, you 
may only need to add water every three to four days, and your 
plants will likely be less stressed. Ideally, your plants will 
therefore provide a more sizable crop at the end of the season. 





Many varieties of vegetables and fruits can be grown in pots, planters, and other 
vessels—just make sure to select a container that is the right size for your plant and 
always add ample drainage holes if they’re not already present. 





Spinach, leaf lettuce and a few shallots co-exist in this self-watering planter. Self- 
watering containers have a water reservoir below to keep the soil in the pot moist. All 
you have to do is keep the reservoir full, and rainfall may even take care of this for you. 


oPlanter Boxes 


Decorating a garden is much like decorating a room in your home 
—it’s nice to have pieces that are adaptable enough that you can 
move them around occasionally and create a completely new look. 
After all, most of us can’t buy new furniture every time we get 
tired of the way our living rooms look. And we can't build or buy 
new garden furnishings every time we want to rearrange the 
garden. 

That’s one of the reasons this trio of planter boxes works so 
well. In addition to being handsome—especially when flowers are 
bursting out of them—they’re incredibly adaptable. You can 
follow these plans to build a terrific trio of planter boxes that will 
go well with each other and will complement most gardens, 
patios, and decks. Or you can tailor the plans to suit your needs. 
For instance, you may want three boxes that are exactly the same 
size. Or you might want to build several more and use them as a 
border that encloses a patio or frames a terraced area. 

Whatever the dimensions of the boxes, the basic construction 
steps are the same. If you decide to alter the designs, take a little 
time to figure out the new dimensions and sketch plans. Then 
devise a new cutting list and do some planning so you can make 
efficient use of materials. To save cutting time, clamp together 
parts that are the same size and shape and cut them as a group 
(called gang cutting). 

When your planter boxes have worn out their welcome in one 
spot, you can easily move them to another, perhaps with a fresh 
coat of stain, and add new plantings. You can even use the taller 
boxes to showcase outdoor relief sculptures—a kind of alfresco 
sculpture gallery. 
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Whether you build only one or all three, these handy cedar planters are small enough 
to move around your gardens and inside your greenhouse or garden shed. 


Building Planter Boxes 





Box A Box B 
12" High, 18" Wide, 24" Long 18" High, 18" Wide, 12" Long 24" 





CUTTING LIST 


t 

| panel 

2 panel 
ner trim 
tom trim 
tom trim 

) cap 

) cap 

tom panel 
at 


Box A Dimension 
Aes Ss Ts: 

Ye x 22ax 11%" 
ex 32x 11%" 
ex 3x 9%" 
ax 34x17" 
Ax1%x 18" 

*%x Thx 24" 

Ys x 14% x 1914" 
ex 1Ax 12" 


Box B Dimension 
%x 15 « 17%" 

Ys x 10% x 17%" 
Wax S¥a% TP Ye" 
he x 3a x 9V4" 
ex 34x 5" 

ax 1x 18" 
Ax 1’x 12" 
4x 144 x BA" 
hx 1x 12" 


aflect the actual size ef dimensien lumber, 


Box C Dime 
TS Re 
Ys x 10M x | 
x 3Y2 x 2. 
Bx 3Ax9 
’x3%x5 
Wx Wi 
mx1Ax 7. 
Ya x 14% xi 
x1 x 1, 


TOOLS AND MATERIALS 
Tape measure 

Circular saw 

Straightedge 

Drill 

Finishing sander 

Miter box and backsaw 

(3) 8-ft. cedar 1 x 2s 

(6) 8-ft. cedar 1 x 4s 

4 x 8-ft. sheet of 5/8" T1-11 siding 
2 x 4-ft. piece 3/4" CDX plywood 
1-1/4" galvanized deck screws 
1-5/8" galvanized deck screws 

6d galvanized finish nails 
Exterior wood stain 

Paintbrush 

Landscape fabric 


How to Build Planter Boxes 





1 Cut all the wood parts to size according to the Cutting List on page 43. Use a circular 
saw and a straightedge cutting guide to rip siding panels (if you have access to a 
tablesaw, use that instead). You can make all three sizes, or any combination you 


choose. 





2 Assemble the box frame. Place the end panel face down and butt it against a side 
panel. Mark the locations of several fasteners on the side panel. Drill counterbored 3/32" 
pilot holes in the side panel at the marked locations and fasten the side panel to the end 
panel with 1-5/8" deck screws. Fasten the opposite side panel the same way. Attach the 
other end panel with deck screws. 





3 Attach the corner trim. Position one piece of corner trim flush to the corner edge and 
fasten to the panels with 1-5/8" galvanized deck screws driven into the trim from the 
inside of the box. Place the second piece of trim flush to the edge of the first piece, 
creating a square butt joint. Attach to the panel with 1-5/8" galvanized deck screws. For 
extra support, end nail the two trim pieces together at the corner with galvanized finish 
nails. 
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4 Attach the bottom trim. Fasten the bottom trim to the end and side panels, between 
the corner trim pieces and flush with the bottom of the box. Drive 1-1/4" deck screws 
through the panels from the inside to fasten the trim pieces to the box. 





5 Attach the cap pieces. Cut 45° miters at both ends of one cap piece using a miter box 
and backsaw or a power miter saw. Tack this piece to the top end of the box, with the 
outside edges flush with the outer edges of the corner trim. Miter both ends of each 
piece and tack to the box to make a square corner with the previously installed piece. 
Once all caps are tacked in position and the miters are closed cleanly, attach the cap 
pieces using 6d galvanized finish nails. 





6 Install the cleats to hold the box bottom in place. Screw to the inside of the end 
panels with 1-5/8" deck screws. If your planter is extremely tall, fasten the cleats higher 
on the panels so you won't need as much soil to fill the box. If doing so, add cleats on 
the side panels as well for extra support. 
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7 Finish and install the bottom. Cut the bottom panel to size from 3/4"-thick exterior- 
rated plywood. Drill several 1"-dia. drainage holes in the panel and set it onto the cleats. 
The bottom panel does not need to be fastened in place, but for extra strength, nail it to 
the cleats and box sides with galvanized finish nails. 





8 Finish the box or boxes with wood sealer-preservative. When the finish has dried, 
line the planter box with landscape fabric, stapling it at the top of the box. Trim off 
fabric at least a couple of inches below the top of the box. Add a 2"-layer of gravel or 
stones, then fill with a 50/50 mix of potting soil and compost. TIP: Add wheels or 
casters to your planter boxes before filling them with soil. Be sure to use locking wheels 
or casters with brass or plastic housings. 





oBuilding an Old-fashioned Strawberry 
Barrel 


Container gardens aren't just for vegetables—fruit trees and berry 
bushes also thrive in a potted garden environment and can 
produce enough fruit for a family to enjoy throughout the 
summer. Strawberries, which typically grow in long rows or 
patches in the ground, can also be grown in a converted barrel. 
Two can be enough space to grow the equivalent of 25 feet of 
strawberry plants. For this project, make sure you choose 
everbearing strawberry varieties, and cut off runners for 
transplanting when they appear. Insulate your barrels with hay or 
straw during the winter, and you can enjoy a strawberry crop for 
several years. To keep your barrel going, start fresh every four or 
five years with new plants and new soil. 





A strawberry barrel planter can grow the equivalent of 25 ft. of strawberry plants; 
choose everbearing varieties for best results. 


TOOLS & MATERIALS 

Large, clean barrel (55-gallon plastic or wood) 
Pry bar or jigsaw 

3"-dia. hole saw 

Drill 

4"-dia. PVC Pipe 

Window screen or hardware cloth 

Gravel 

Potting soil mix 

Strawberry plants 


How to Build a Strawberry Barrel 





1 Prepare the barrel. If your barrel has a lid or closed top, remove it with a pry bar. If 
your barrel does not have a lid, cut a large opening in the top with a jigsaw. Beginning 
about 1 ft. above the ground, use a hole saw to cut 3"-dia. planting holes around the 
barrel, about 10” apart. Stagger the holes diagonally in each row and space the rows 
about 10" apart. Leave at least 12" above the top row of holes. Flip the barrel over and 
drill about a half dozen 1/2"-dia. drainage holes in the bottom. 





2 Prepare the watering pipe. Cut a section of 4"-dia. PVC pipe to fit inside the barrel 
from top to bottom. Punch or drill 3/4"-dia. holes in the pipe every 4 to 6", all the way 
around. Cut a section of window screen or hardware cloth to fit inside the bottom of the 
barrel and place it inside. Cover the screen with 2" of gravel or small rocks. 





3 Begin to fill the barrel with soil. Have a friend hold the watering pipe in the center of 
the barrel and fill the pipe with coarse gravel. Then, begin to add soil to the bottom of 
the barrel, packing it firmly around the watering pipe in the bottom with a piece of scrap 
lumber. Add water to help the soil settle. Continuing adding soil until you reach the 
bottom of your first row of planting holes. 





4 Add soil and plants. Carefully insert your strawberry plants into the holes, spreading 
the roots into a fan shape. Add soil on top of the roots and lightly water. Continue to add 
soil and plants, packing soil gently and watering after each planting, until you reach the 
top of the barrel. Do not cover the watering pipe. Plant additional strawberries on top of 
the barrel. Insert a hose into the watering pipe and run water for several minutes to give 
the barrel a good soaking. 





Building a Cold Frame 


An inexpensive foray into greenhouse gardening, a cold frame 
is practical for starting plants six to eight weeks earlier in the 
growing season and for hardening off seedlings. Basically, a cold 
frame is a box set on the ground and topped with glass or plastic. 
Although mechanized models with thermostatically controlled 
atmospheres and sash that automatically open and close are 
available, you can easily build a basic cold frame yourself from 
materials you probably already have around the house. 
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Starting plants early in a cold frame is a great way to get a head start on the growing 
season. A cold frame is also a great place for hardening off delicate seedlings to prepare 
them for transplanting. 


The back of the frame should be about twice as tall as the front 
so the lid slopes to a favorable angle for capturing sunrays. Build 
the frame tall enough to accommodate the maximum height of the 
plants before they are removed. The frame can be made of brick, 
block, plastic, wood, or just about any material you have on hand. 
It should be built to keep drafts out and soil in. 

If the frame is permanently sited, position it facing south to 
receive maximum light during winter and spring and to offer 
protection from wind. Partially burying it takes advantage of the 
insulation from the earth, but it also can cause water to collect and 
the direct soil contact will shorten the lifespan of the wood frame 
parts. Locating your frame near a wall, rock, or building adds 
additional insulation and protection from the elements. TIP: The 
ideal temperature inside is 65 to 75° F during the day and 55 to 
65° at night. Keep an inexpensive thermometer in a shaded spot 
inside the frame for quick reference. A bright spring day can heat 
a cold frame to as warm as 100°, so prop up or remove the cover 
as necessary to prevent overheating. And remember, the more you 
vent, the more you should water. On cold nights, especially when 
frost is predicted, cover the box with burlap, old quilts, or leaves 
to keep it warm inside. 
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A cold frame should only be used during the early, cooler days of the growing season 
when delicate seedlings need that extra protection, and for late-season frost protection. 
Once the warmer weather arrives and the plants are established, remove and relocate the 
cold frame. Ongoing usage will overheat and kill the plants. And while the clear acrylic 
lid on this cold frame is desirable because it is safer to work with and use than glass, too 
much heat buildup can cause the acrylic to warp. 





Building a Cold Frame 











CUTTING LIST 

Key Part No. Size Material 

A Side 2 ¥x16/28x 36" Ext. Plywood 
B CFront 1 %x 16x 36" Ext. Plywood 
C Back 1 ¥%x28x 36" Ext. Plywood 
D  Lidffame 2 %x4x31" Ext, Plywood 
E Lidframe 2 %x4x 38" Ext. Plywood 
f Cover 1 %x 37 x 38" Plexiglas 


TOOLS AND MATERIALS 

(2) 3 x 3" butt hinges (ext.) 

(2) 4" utility handles 

(4) Corner L-brackets (3/4 x 2-1/2") 
(1) 3/4" x 4 x 8 ft. Plywood (Ext.) 
1/8 x 37 x 38" clear Plexiglas 
Exterior caulk/adhesive 

Exterior wood glue 

Exterior paint 

2" deck screws 

#8 x 3/4" wood screws 

Circular saw 

Drill/driver 

Pipe clamps 

Straightedge cutting guide 


How to Build a Plywood Cold Frame 


: = 


<= 





1 Cut the parts. This project, as dimensioned, is designed to be made entirely from a 
single 4 x 8 sheet of plywood. Start by cutting the plywood lengthwise to make a 36"- 
wide piece. TIP: Remove material in 4" wide strips and use the strips to make the lid 
frame parts and any other trim you may want to add. 
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2 Trim the parts to size with a circular saw or jigsaw and cutting guide. Mark the 


cutting lines first (See Diagram, p. 51). 





3 Assemble the front, back, and side panels into a square box. Glue the joints and 
clamp them together with pipe or bar clamps. Adjust until the corners are square. 





4 Reinforce the joints with 2" deck screws driven through countersunk pilot holes. 
Drive a screw every 4 to 6" along each joint. 





5 Make the lid frame. Cut the 4"-wide strips of 3/4" plywood reserved from step 1 into 
frame parts. Assemble the frame parts into a square 38 x 39" frame. There are many 
ways to join the parts so they create a flat frame. Because the Plexiglas cover will give 
the lid some rigidity, simply gluing the joints and reinforcing with an L-bracket at each 
inside corner is adequate structurally. 
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6 Paint the box and the frame with exterior paint, preferably in an enamel finish. A 
darker color will hold more solar heat. 





7 Lay thick beads of clear exterior adhesive/caulk onto the tops of the frames and then 
seat the Plexiglas cover into the adhesive. Clean up squeeze-out right away. Once the 
adhesive has set, attach the lid with butt hinges and attach the handles to the sides. 





8 Move the cold frame to the site. Clear and level the ground where it will set. Some 
gardeners like to excavate the site slightly—see discussion on page 49. 





Starting & Transplanting Seedlings 


Add weeks to your garden’s growing season by starting seeds 
indoors, then transplanting them to the garden after the danger of 
frost is past. Seedlings are available for purchase at the garden 
center in the spring, of course, but starting your own at home 
presents a number of advantages: 





Seedlings need a lot of water, sunlight, and warmth in their infancy. A kitchen window 
or greenhouse is an ideal growing environment for propagating plants. 








or-code 


] 
your plants so you can avoid any confusion. Beginning gardeners often have trouble 
distinguishing one pot from another when they are still seedlings. Here, the red cups 
clearly communicate “tomato.” 


Using colored cups as starter containers has the advantage of letting you co 


* Buying seeds is less expensive than buying seedlings. 

* You can cull out all but the strongest seedlings, which will 

hopefully result in stronger plants and a more bountiful crop. 

¢ Garden centers sell seeds for a diverse and varied array of 

plants, but seedlings for only the most common species. Seed 

catalogs introduce an entirely new selection as well. 

¢ You can be certain that unwanted pesticides have not been 

used on the plants in your garden, even in their infancy. 

Start your seeds eight to ten weeks before you plan to transplant 
them into your garden. To get started, you'll need a few small 
containers, a suitable growing medium, and a bright spot for the 
seedlings to grow—either a sunny window that receives at least 
six hours of bright sunlight per day, a greenhouse, or a planting 
table in your home that’s illuminated by artificial grow lights. If 
you're planning to raise your seedlings by artificial light, position 
one or two fluorescent lighting fixtures fitted with 40-watt, full- 
spectrum bulbs about six inches above the seedlings. Leave 
fluorescent lights on for 12 to 16 hours a day—many gardeners 
find it helpful to connect the fixture to a timer to ensure their 
plants receive adequate light each day. 





A 4-ft., two-bulb fluorescent light fixture that can be raised or lowered over a table is 
really all you need to start your vegetable plants indoors. 


Growing Mediums 


If you plan to use your own garden soil or compost, prepare your 
seedling containers in the fall, before the ground gets too cold and 
wet. 

Almost any small container can be used to grow seedlings. Just 
make sure the container you use is clean and hasn’t had contact 
with any chemical that could be poisonous to plants. Also, 
remember to cut a drainage hole in the bottom of your container 
before filling it with soil. Drainage is very important to ensure 
that your plants are well ventilated. Excessively moist soil can 
result in mold or other diseases, as well. Good options for 
seedling containers include: 

* Peat pots or pellets 

* Fiber cubes 

* Used plastic jugs 

* Cans (any size) 

¢ Used plastic tubs (i.e., sour cream, 

* cottage cheese, or margarine containers) 
¢ Used yogurt cups 

* Egg cartons 

¢ Small paper cups 





oStarting Seedlings 


1. Planting: Sow three to four seeds in each container 
according to the instructions on the seed packet—as a general 
rule, large seeds should be buried and small seeds can be 
sprinkled on top of the soil. Label the container with the type 
of plant and the date your seeds were planted. 

2. Germination: Water the seeds whenever the containers look 
dry. Until the seeds sprout, keep seedlings in a dark, warm 
space. Cover germinating seeds with plastic bags or plastic 
wrap. Open the plastic for a few hours every few days to let the 
soil breathe, then re-close. 

3. Sprouts: When the seeds sprout, remove plastic covering 
and move them into direct light. Seedlings need lots of light to 
grow. Keep the soil medium moist but not soggy. Remember, 
multiple light waterings are better for seedlings than the 
occasional soaking. 

4. Culling: When the true leaves appear (see illustration), cut 
off all but the strongest seedling in each container at soil level. 
Do not pull up the unwanted seedlings, as this may damage the 
roots of the seedling you’re cultivating. You may also choose 
to fertilize every week or so as your seedlings grow. 


True 
leaves 








Seed 
Seedlings leaves 
beginto / 
| emerge 
Seed begins i 
to sprout 





The four stages in the growth of a seedling are illustrated above. Note that seed leaves 
and true leaves serve different purposes and will look different. When a plant has 4 to 8 
true leaves, it is ready for transplanting. 


OHardening Off and Transplanting 


When your seedlings have four to eight true leaves, they should 
be hardened off, then transplanted to the garden. Hardening off is 
the process of gradually introducing the plant to outdoor 
conditions so it is not shocked when you move it outside 
permanently. About two weeks before planting, place your 
seedlings outdoors for an hour the first day, and then gradually 
increase the time until your seedlings spend the whole day 
outside. Protect seedlings from wind and do not expose them to 
the midday sun for the first few days. Stop fertilizing seedlings 
during the last week. A cold frame is a great environment for 
hardening off seedlings. Seedlings can stay in a cold frame for 
two to three weeks, gradually getting used to the cooler air and 
chilly nights before they go out into the garden. Open the lid of 
the cold frame a little bit more each day. 

Transplant your seedlings into the garden on a cloudy day or in 
late afternoon to avoid excessive drying from the sun. Remove 
seedlings gently from their containers, holding as much soil as 
possible around the roots (containers that are pressed from peat 
are not intended to be removed). Place each into a hole in your 
garden, spreading the roots carefully, then pack soil around the 
seedling to hold it straight and strong. Thoroughly soak all 
seedlings with a very gentle water spray after they’ve been 
planted. If you have a rain barrel or another source for untreated 
water, this is a perfect application for it: The chlorine in most 
municipal water can be harmful to delicate plants. 





Building a Greenhouse 


Utilizing a greenhouse is a great way to extend and diversify 
your garden, enabling you to grow more food for a longer period 
of time—and perhaps even grow foods that wouldn't otherwise 
survive in your climate. A greenhouse can be a decorative and 
functional building that adds beauty to your property, or a quick 
and easy temporary structure that serves a purpose and then 
disappears. The wood-framed greenhouse in this project is 
somewhere between these two types. The sturdy wood 
construction will hold up for many seasons. The plastic sheeting 
covering will last one to five seasons, depending on the material 
you choose, and is easy to replace when it starts to degrade. 





A wood-frame greenhouse with sheet-plastic cover is an inexpensive, semipermanent 
gardening structure that can be used as a potting area as well as a protective greenhouse. 


The five-foot-high kneewalls in this design provide ample 
space for installing and working on a conventional-height potting 
table. For a door, this plan simply employs a sheet of weighted 
plastic that can be tied out of the way for entry and exit. If you 
plan to go in and out frequently, you can purchase a prefabricated 
greenhouse door from a garden center or greenhouse materials 
provider. To allow for ventilation in hot weather, we built a wood- 
frame vent cover that fits over one rafter bay and can be propped 
open easily. 


Where to Site Your Greenhouse 


When the first orangeries (early greenhouses) were built, heat was 
thought to be the most important element for successfully growing 
plants indoors. Most orangeries had solid roofs and walls with 
large windows. Once designers realized that light was more 
important than heat for plant growth, they began to build 
greenhouses from glass. 

All plants need at least six (and preferably 12) hours of light a 
day year-round, so when choosing a site for a greenhouse, you 
need to consider a number of variables. Be sure that it is clear of 
shadows cast by trees, hedges, fences, your house, and other 
buildings. Don’t forget that the shade cast by obstacles changes 
throughout the year. Take note of the sun's position at various 
times of the year: A site that receives full sun in the spring and 
summer can be shaded by nearby trees when the sun is low in 
winter. Winter shadows are longer than those cast by the high 
summer sun, and during winter, sunlight is particularly important 
for keeping the greenhouse warm. If you are not familiar with the 
year-round sunlight patterns on your property, you may have to do 
a little geometry to figure out where shadows will fall. Your 
latitude will also have a bearing on the amount of sunlight 
available; greenhouses at northern latitudes receive fewer hours of 
winter sunlight than those located farther south. You may have to 
supplement natural light with interior lighting. 

To gain the most sun exposure, the greenhouse should be 
oriented so that its ridge runs east to west (see illustration), with 
the long sides facing north and south. A slightly southwest or 
southeast exposure is also acceptable, but avoid a northern 
exposure if you’re planning an attached greenhouse; only shade- 
lovers will grow there. 
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The ideal greenhouse location is well away from trees but protected from prevailing 
winds, usually by another structure, a fence or a wall. 





For maximum heat gain, orient your greenhouse so the roof or wall with the most 
surface area is as close to perpendicular to the sunrays as it can be. 


Building a Greenhouse 


CUTTING LIST 








TOOLS & MATERIALS 

(1) 20 x 50-ft. roll 4 or 6-mil polyethylene sheeting or greenhouse 
fabric, tack strips 

(12) 24"-long pieces of No. 3 rebar 
(4) 16-ft. pressure-treated 2 x 4 

(2) exterior-rated butt hinges 

(1) screw-eye latch 

(8) 8" timber screws 
Reciprocating saw 

Level 

Carpenter’s square 

Drill with a nut driver bit 

Eye and ear protection 

Metal cutoff saw 

Maul or sledgehammer 

Speed square 


3" deck screws 
Exterior panel adhesive 
Caulk gun 
Hammer 

Jigsaw or handsaw 
Miter saw 
Circular saw 
Utility knife 
Pneumatic nailer 
Scissors 

Scrap 2x4 

Pencil 


How to Build a Gabled Greenhouse 





1 Prepare the installation area so it is flat and well drained; then cut the base timbers 
(4 x 4 landscape timbers) to length. Arrange the timbers so they are flat and level and 
create a rectangle with square corners. Drive a pair of 8" timber screws at each corner, 
using a drill/driver with a nut-driver bit. 





center) to 24" in length to use as spikes for securing the timbers to the ground. A metal 
cutoff saw or a reciprocating saw with a metal cutting blade can be used to make the 
cuts. Drill a 3/8" guide hole through each timber near each end and in the middle. Drive 
a rebar spike at each hole with a maul or sledgehammer until the top is flush with the 
wood. 





3 Cut the plates and studs for the two side walls (called kneewalls). Arrange e parts 
ona flat surface and assemble the walls by driving three 3" deck screws through the cap 
and base plates and into the ends of the studs. Make both kneewalls. 





4 Set the base plate of each kneewall on the timber base and attach the walls by driving 
3" deck screws down through the base plates and into the timbers. For extra holding 
power, you can apply exterior panel adhesive to the undersides of the plates, but only if 
you don’t plan to relocate the structure later. 





5 Cut the ridge support post to length and attach it to the center of one end base plate, 
forming a T. Cut another post the same length for the front (this will be a temporary 
post) and attach it to a plate. Fasten both plates to front and back end timbers. 





mil [ase 9 
6 Set the ridge pole on top of the posts and check that it is level. Also check that the 
posts are level and plumb. Attach a 2 x 4 brace to the outer studs of the kneewalls and to 
the posts to hold them in square relationship. Double-check the pole and posts with the 
level. 
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7 Cut a 2 x 4 to about 66" to use as a rafter template. Hold the 2 x 4 against the end of 
the ridge pole and the top outside corner of a kneewall. Trace along the face of the ridge 
and the top plate of the wall to mark cutting lines. Cut the rafter and use it as a template 
for the other rafters on that side of the roof. Create a separate template for the other side 


of the roof. 








8 Mark cutting lines for the rafters using the templates, and cut the 1 need to 
use a jigsaw or handsaw to make the bird’s mouth cuts on the rafter ends that rest on the 
kneewall. 





9 Attach the salierns to the ridge pole and the kneewalls with deck screws driven 
through pilot holes. Try to make the rafters align with the kneewall studs. 
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10 Mark the positions for the remaining end wall studs on the base plate. At each 


location, hold a 2 x 4 on end on the base plate and make it level and plumb. Trace a 
cutting line at the top of the 2 x 4 where it meets the rafter. Cut the studs and install 


them by driving screws toenail-style. 








11 Measure up 78" (or less if you want a shorter door) from the sole plate in the door 
opening and mark a cutting line on the temporary ridge post. Make a square cut along 
the line with a circular saw or cordless trim saw (inset). Then cut the door header to fit 
between the vertical door frame members. Screw the header to the cut end of the ridge 
post and drive screws through the frame members and into the header. 








12 Begin covering the greenhouse with your choice of cover material. (We used 6-mil 
polyethylene sheeting.) Start at the ends. Cut the sheeting to size and then fasten it by 
attaching screen retainer strips to wood surfaces at the edges of the area being covered. 
Tack the sheeting first at the top, then at the sides and finally at the bottom. After the 
strips are installed (use wire brads), trim the sheeting along the edges of the strips with a 


utility knife. 





13 Attach the sheeting to the outside edge of the base plate on one side. Roll sheeting 
over the roof and down the other side. Draw it taut and cut it slightly overlong with 
scissors. Attach retainer strips to the other base plate and then to the outside edges of the 
corner studs. 





14 Make and hang a door. We simply cut a piece of sheet plas a little bigger than the 
opening (32") and hung it with retainer strips from the header. Attach a piece of 2 x 4 to 
the bottom of the door for weight. 
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15 Option: Make a vent window. First, cut a hole in the roof in one rafter bay and tack 
the cut edges of the plastic to the faces (not the edges) of the rafters, ridge pole, and wall 
cap. Then build a frame from 1 x 2 stock that will span from the ridge to the top of the 
kneewall and extend a couple of inches past the rafters at the side of the opening. Clad 
the frame with plastic sheeting and attach it to the ridge pole with butt hinges. Install a 
screw-eye latch to secure it at the bottom. Make and attach props if you wish. 





Building a Hoophouse 


The hoophouse is a popular garden structure for two main 
reasons: It is cheap to build and easy to build. In many 
agricultural areas you will see hoophouses snaking across vast 
fields of seedlings, protecting the delicate plants at their most 
vulnerable stages. Because they are portable and easy to 
disassemble, they can be removed when the plants are established 
and less vulnerable. 





A hoophouse is a temporary agricultural structure designed to be low-cost and portable. 
Also called Quonset houses and tunnel houses, hoophouses provide shelter and shade 


(depending on the film you use) and protection from wind and the elements. They will 
boost heat during the day, but are less efficient than paneled greenhouses for extending 
the growing season. 


While hoophouses are not intended as inexpensive substitutes 
for real greenhouses, they do serve an important agricultural 
purpose. And building your own is a fun project that the whole 
family can enjoy. 

The hoophouse shown here is essentially a Quonset-style frame 
of bent 3/4" PVC tubing draped with sheet plastic. Each 
semicircular frame is actually made from two 10-ft. lengths of 
tubing that fit into a plastic fitting at the apex of the curve. PVC 
tubes tend to stay together simply by friction-fitting into the 
fittings, so you don’t normally need to solvent glue the 
connections (this is important to the easy-to-disassemble and store 
feature). If you experience problems with the frame connections 
separating, try cutting 4" to 6"-long pieces of 1/2" (outside 
diameter) PVC tubing and inserting them into the tubes and 
fittings like splines. This will stiffen the connections. 





a ~ 


os os 


Hoophouse frames can be made from wood instead of PVC plas ws you 
to attach plastic sheeting with retainer strips and staples. 


Building & Siting a Hoophouse 


The fact that a hoophouse is a temporary structure doesn't give 
you license to skimp on the construction. When you consider how 
light the parts are and how many properties sheet plastic shares 
with boat sails, the importance of securely anchoring your 
hoophouse becomes obvious. Use long stakes (at least 24") to 
anchor the tubular frames, and make sure you have plenty of 
excess sheeting at the sides of the hoophouse so the cover can be 
held down with ballast. Creating pockets at the ends of the 
sheeting and inserting scrap lumber is the ballasting technique 
shown here, but it is also common (especially when building in a 
field) to weigh down the sheeting by burying the ends in dirt. 
Only attach the sheeting at the ends of the tubular frame, and 
where possible, orient the structure so the prevailing winds won't 
blow through the tunnel. 


Building a Hoophouse 


¢ Space frame hoops about 3 ft. apart. 

¢ Leave ridge members a fraction of an inch (not more than 
1/4") shorter than the span, which will cause the structure to 
be slightly shorter on top than at the base. This helps 
stabilize the structure. 

¢ Orient the structure so the wall faces into the prevailing 
wind rather than the end openings. 

¢ If you are using long-lasting greenhouse fabric for the 
cover, protect the investment by spray-painting the frame 
hoops with primer so there is no plastic-to-plastic contact. 

¢ Because hoophouses are temporary structures that are 
designed to be disassembled or moved regularly, you do not 
need to include a base. 

¢ The 3/4" PVC pipes used to make the hoop frames are 
sold in 10 ft. lengths. Two pipes fitted into a tee or cross 
fitting at the top will result in legs that are 10 ft. apart at the 
base and a ridge that is roughly 7 ft. tall. 

¢ Clip the hoophouse covers to the end frames. Clips 
fastened at the intermediate hoops will either fly off or tear 
the plastic cover in windy conditions. 
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Row tunnels are often used in vegetable gardens to protect sensitive plants in the spring 
and fall. Plastic or fabric sheeting is draped over a short wire or plastic framework to 


protect plants at night. During the heat of the day, the sheeting can be drawn back to 
allow plants direct sunlight. 





Sheet plastic is an inexpensive material for creating a greenhouse. Obviously, it is less 
durable than polycarbonate, fiberglass, or glass panels. But UV-stabilized films at least 
6-mil thick can be rated to withstand four years or more of exposure. Inexpensive 
polyethylene sheeting (the kind you find at hardware stores) will hold up for a year or 
two, but it becomes brittle when exposed to sunlight. Some greenhouse builders prefer 
to use clear plastic sheeting to maximize the sunlight penetration, but the cloudiness of 
translucent poly makes it effective for diffusing light and preventing overheating. For 
the highest quality film coverings, look for film rated for greenhouse and agricultural 
use. 





Plastic tubing and fittings used to build this hoophouse include: Light duty 3/4" PVC 
tubing for the frame (do not use CPVC—it is too rigid and won’t bend properly); 1/2” 
CPVC supply tubing for the frame stakes (rigidity is good here); Polyethylene (PE) 
tubing for the cover clips; T-fittings and cross fittings to join the frame members. 


Building a Hoophouse 





TOOLS AND MATERIALS 

(for 10-ft. wide x 15-ft. long project seen here) 
(12) 3/4" x 10 ft. PVC pipes 

(3) 1/2" x 10 ft. CPVC pipes 

(1) 1" x 10 ft. PE pipe (black) 

(3) 3/4" PVC cross fittings 

(2) 3/4" PVC T-fittings 

20 x 16 ft. clear or translucent plastic sheeting 
(4) 12-ft. pressure-treated 2 x 4 

Stakes 

Mason's string 

Tape measure 

Circular saw 

Painters’ tape 

Mallet 

Maul 

Stapler 

2-1/2" deck screws 

Drill 


How to Build a Hoophouse 





1 Lay out the installation area using stakes and mason’s string. Strive for square 
corners, but keep in mind that these are relatively forgiving structures, so you can miss 
by a little bit and probably won’t be able to notice. 
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2 Cut a 30"-long stake from 1/2" CPVC supply tubing for each le 





g of each hoop frame. 
Measure out from the comers of the layout and attach a piece of high-visibility tape on 
the string at 3-ft. intervals; then drive a stake at each location. When the stake is fully 
driven, 10" should be above ground and 20" below. 








3 Join the two legs for each frame hoop with a fitting. Use a tee fitting for the end hed 
frames and a cross fitting for the intermediate hoop frames. No priming or solvent 
gluing is necessary. (The friction-fit should be sufficient, but it helps if you tap on the 
end of the fitting with a mallet to seat it.) 
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4 Slip the open end of one hoop-frame leg over a corner stake so the pipe is flush 
against the ground. Then bend the pipes so you can fit the other leg end over the stake at 
the opposite corner. If you experience problems with the pipes pulling out of the top 
fitting, simply tape the joints temporarily until the structure frame is completed. 





5 Continue adding hoop frames until you reach the other end of the structure. Wait 
until all the hoop frames are in place before you begin installing the ridge poles. Make 
sure the cross fittings on the intermediate hoop frames are aligned correctly to accept the 
ridge poles. 





6 Add the ridge-pole sections between the hoop frames. Pound on the end of each new 
section as you install it to seat it fully into the fitting. Install all of the poles. 





7 Cut four pieces of pressure-treated 2 x 4 to the length of the hoophouse (12 ft. as 
shown). Cut the roof cover material to size. (We used 6-mil polyethylene sheeting.) It 
should be several inches longer than is necessary in each direction. Tack the cover 
material at one end of the 2 x 4 and then continue tacking it as you work your way 
toward the end. Make sure the material stays taut and crease-free as you go. 





8 Lay a second 2 x 4 the same length as the first over the tacked plastic so the ends and 
edges of the 2 x 4s are flush. Drive a 2-1/2" deck screw through the top 2 x 4 and into 
the lower one every 24" or so, sandwiching the cover material between the boards. Lay 
the assembly next to one edge of the hoophouse and pull the free end of the material 
over the tops of the frames. 





9 On the other side of the structure, extend the cover material all the way down so it is 
taut and then position another 2 x 4 underneath the fabric where it meets the ground. 
Staple the plastic and then sandwich it with a final 2 x 4. 





10 Make clips to secure the roof cover material from a 12"-long section of hose or soft 
tubing. Here, 1"-dia., thin-walled PE supply tubing is slit longitudinally and then slipped 
over the material to clip it to the end frames. Use at least six clips per end. Do not clip at 
the intermediate hoop frames. 





11 Option: Make doors by clipping a piece of cover material to each end. (It’s best to do 
this before attaching the main cover.) Then cut a slit down the center of the end material. 
You can tie or tape the door material to the sides when you want it open and weigh 
down the pieces with a board or brick to keep the door shut. This solution is low-tech 


but effective. 





Preserving Your Bounty 


Preserving garden produce does not need to be an 
overwhelming task, but it is important to think through your 
strategy before you get started. To understand how to preserve 
food, it’s important first to understand why fresh fruits and 
vegetables spoil and decay. There are two main culprits: First, 
external agents, such as bacteria and mold, break down and 
consume fresh food. Second, naturally occurring enzymes—the 
very same ones that cause fruits and veggies to ripen—are also 
responsible for their decay. Canning, freezing, drying, and cold 
storage (along with salt-curing/smoking, and making fruit 
preserves) are all ways to slow down or halt these processes while 
retaining (to varying degrees) nutrition and taste. 





Canning is one of the most popular forms of food preservation. The process is reliable 
and can be applied to a wide variety of vegetables. 
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Each method for preserving food has its strengths and 
weaknesses. It’s important to weigh these carefully and decide 
which preservation method is the best fit for your garden’s needs 
and your lifestyle. 


Choosing the Best Preservation Method 


Produce Canning Freezing Dehydration Live Storage 
(See page 82) (See page 81) (See page 84) {See page 92) 

Apples v v v 

Asparagus “ rl 

Beans (green) ¥ ¥ 

Beans (Jima) wv v a 

Beals v Vv 

Brotced Pd v 

Brussel Sprouts v v 

Cabbage v 

Carrots v v 

Caultiowe; a 

Celery v 

Chernes ¥v v 

Corn ¥ v 

Cucumbers tvaith Sikora) 

Gnions v 

Fears a ” ¥v 

Peaches “ a 

Feas v v v 

Peppers (green) Ca v 

Peppers {hat} v 

Potatoes wv v 

Pumpkin v v 

Radishes v 

Spinach v v 

Squash (summer) ¥ v ¥ 

Squash (winter v v 

Sivanbernes v v 

Tomatoes v ad v 


Canning. Canning changes the taste of foods and results in some 
vitamin loss, but is versatile and can be used to preserve many 
different kinds of foods for lengthy periods of time. 


Cellaring. Live storage preserves produce with minimal effect on 
taste or nutritional value, but it only makes sense for a few 
foodstuffs. The fruits and vegetables that can be cellared for 
limited periods of time require a storage environment that must be 
carefully regulated. 


Freezing and drying. Freezing and drying both retain a high 
percentage of vitamins and have a minimum effect on flavor, but 
only certain foods can be preserved with these methods and 
careful preparation and regulation is extremely important. 
Freezing can damage the cellular structure of fruits and 
vegetables, causing an unpleasant mushiness that makes them 
suitable only for dices and purees. Drying also changes the nature 
of fruits and vegetables; for example, drying fruits causes the 
caloric value to double or triple as the starches convert to sugars 
during the process. 


Preservation by Freezing 


Freezing is the best way to preserve delicate vegetables. It’s also a 
quick process that is perfectly suited to smaller batches of food. In 
this process, foods should be blanched to stabilize nutrients and 
texture, cooled to preserve color, packaged in an_ airtight 
container, and frozen as quickly as possible. Frozen food, if 
properly packaged and contained within a temperature-consistent 
frozen environment, can be preserved for as long as a year. Of 
course, the longer you wait to eat your food, the more it will break 
down, which results in a loss of taste and freshness. Food can also 
absorb ambient flavors in the freezer environment, negatively 
affecting the taste. 








Generally, the colder you keep your freezer, the longer your 
frozen food will stay tasting fresh. For best results, use a chest 
freezer instead of the little box above your refrigerator. Although 
chest freezers are an investment, they maintain colder 
temperatures more consistently than your refrigerator’s freezer. 
The ideal temperature for your chest freezer is —5°F, and it should 
be no warmer than 0°. Even a few degrees above zero will cut the 
freezer life of your food in half. 


Preservation by Home Canning 


Canning is a traditional method for preserving produce. It is not 
difficult to master, but it’s important to pace yourself. Try not to 
plan more than one canning project a day to keep the work 
manageable and enjoyable. Also, make sure you are familiar with 
how to use your canning equipment safely, and that you have a 
reliable recipe to reference for each food you plan to can. Every 
fruit and vegetable has a different acidity and requires slightly 
different accommodations in the canning process. 

To get started with canning, there are two main tools to become 
familiar with: a water bath canner and a pressure canner. Foods 
with high acidity, such as fruits (including tomatoes), can be 
canned in a boiling water bath. Less acidic foods, including most 
vegetables, and any combination of high- and low-acidity foods 
must be processed using a pressure canner. Water bath and 
pressure canners are NOT interchangeable, largely because they 
reach vastly different temperatures during their processes. Always 
make sure the canner you use is appropriate for the produce 
you're preserving and follow your canning recipe exactly. 


_~ Beware of Botulism 


Home canning is perfectly safe if all instructions are 
followed exactly. However, if canning procedures are not 
followed, harmful bacteria can fester while your produce 
sits in your pantry waiting to be used. The best known of 
these bacteria is clostridium botulinum, which produces a 
potent toxin that is odorless, colorless, and fatal to humans 
in small amounts. Cases of botulism poisoning are rare, but 
to avoid this toxic substance, it’s important to always 
follow the home canning recipe and procedures exactly. 
And if in doubt, throw it out. 


Other tools you'll need include canning jars, measuring cups, a 
long-handled spoon, a funnel, a jar lifter, and cooking pots. 
Canning jars typically have two-piece metal lids: The metal band 
can be reused whereas the disc part of the lid cannot form an 
adequate seal more than once, and should be discarded after one 
use. Always inspect jars carefully before beginning: Check for 
nicks on the rim or cracks anywhere in the jar. Discard or 
repurpose any imperfect jars as they will not be able to form an 
adequate seal. 





Make sure you understand how to use your home canning equipment before you get 
started. Take time to read through the manual that comes with your canner, and make 
sure you use the right type of home canner for the fruit or vegetable you're planning to 
preserve. A pressure canner and sealable canning jars with two-piece lids are shown 
here. 


©The Home Canning Process 


1. Wash and heat the jars. Immerse jars in simmering water 
for at least 10 minutes or steam them for 15 minutes. Heat jar 
lids (just the disc part) in a small saucepan of water for at least 
10 minutes. Keep lids hot, removing one at a time as needed. 
2. Pack food in the jars. Different packing methods are used 
for different types of produce. In cold packing, raw food is 
placed in a hot jar and then hot liquid is poured over the food 
to fill the jar. In hot packing, foods are precooked and poured 
into a hot jar immediately after removing them from the heat 
source. 

3. Watch your headspace. Headspace is the amount of space 
between the rim of the jar and the top of the food and is very 
important to making sure that your canning jars seal correctly. 
Always follow your recipe’s directions—generally it’s best to 
leave about 1" of headspace for low-acid foods, 1/2" for acidic 
foods, and 1/4" for pickles, relishes, jellies, and juices. 

4. Remove air bubbles. Insert a nonmetal spatula or chopstick 
and agitate the food to remove all air bubbles. 

5. Place the lid. Clean the jar rim, then set a hot disc on the jar 
rim and screw on the band until you meet the initial point of 
resistance and no further. 

6. Heat. Place jars on the rack in the water bath or pressure 
canner and process immediately. Follow the directions for your 
canner. 

7. Cool. Allow the jars to cool slowly after processing— 
cooling too quickly can cause breakage. Typically, jars should 
cool along with the water they're submerged in, but follow the 
directions for your canner. Do not tighten the lids unless they 
are very loose. As the jars cool, you'll hear them “pop” when 
they are properly sealed. If the jar does not seal, refrigerate and 
eat within the next couple days. 

8. Clean and label. After cooling and confirming the jar’s 
seal, wash the outside of the jar and label with the content and 
date. 


9. Store. Store in a cool, dark cupboard or pantry. If a jar loses 
its seal during storage (i.e., if the metal disc does not pop when 
you remove it), the food inside is not safe to eat. Dump it on 
the compost bin and try a different jar. 


Canned Food Safety Quiz 


Ask yourself the following ten questions to determine if your 
home-canned food is safe to eat: 


. Is the food in the jar covered with liquid and fully packed? 

. Has proper headspace been maintained? 

. Is the food free from moving air bubbles? 

. Does the jar have a tight seal? 

. Is the jar free from seepage and oozing from under the lid? 

. Has the food maintained a uniform color? 

. Is the liquid clear (not cloudy) and free of sediment? 

. Did the jar open with a clear “pop” or “hiss” and without 
any liquid spurts? 

9. After opening, was the food free of any unusual odors? 
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10. Is the food and underside of the lid free of any cottonlike 
growths? 


If you can answer “yes” to all of the questions, your food is 
probably safe. That said—if you have even a small suspicion that 
ajar of food is spoiled—dump it in the compost bin. Never, under 
any circumstances, taste food from a jar you suspect may have 
spoiled or lost its seal. Botulism spores have no odor, cannot be 
seen by our eyes, and can be fatal, even in small doses. 
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Sun drying i in 1 the open air isa traditional method for preserving fish, tanec and 
peppers. Although it can be a very useful technique if specific environmental criteria are 
met (see next page), sun-drying generally is not a practical option for preserving garden 
produce in your backyard. 


oPreservation by Drying 


There are many advantages to dehydrating produce from your 
garden. Most dehydration methods require very little extra energy 
other than that already provided by the sun. Also, dehydrated 
foods, if prepared correctly, retain much of their original beauty 
and nutritional value. And since foods lose so much of their mass 
during the dehydration process, they do not require much space to 
store through the winter and can easily be rehydrated to taste 
delicious months after the harvest. 

Dehydration is a food preservation technique that has been used 
for centuries all around the world. Removing 80 to 90 percent of 
the moisture in food, it halts the growth of spoilage bacteria and 
makes long-term storage possible. Warm, dry air moving over the 
exposed surface of the food pieces will absorb moisture from the 
food and carry it away. The higher the temperature of the air, the 
more moisture it will absorb, and the greater the air movement, 
the faster the moisture will be carried away. 

Temperature matters a lot in food drying—air at a temperature 
of 82° will carry away twice as much moisture as air at 62°. This 
process also concentrates natural sugars in the foods. The faster 
the food is dried, the higher its vitamin content will be and the 
less its chance of contamination by mold. Extremely high 
temperatures, however, will cause the outside surface or skin of 
the food to shrivel too quickly, trapping moisture that may cause 
spoilage from the inside out. Exposure to sunlight also speeds up 
the drying process, but can destroy some vitamins in foods. 

Often, foods should be treated before drying. Blanching as you 
would for freezing (see page 81) is recommended for just about 
any vegetable (notable exceptions being onions and mushrooms). 
Some fruit and vegetables dry best if cut into pieces, whereas 
others should be left whole. Coating the produce can help 
preserve the bright color of skins. Many dipping mixtures may be 
used (consult a recipe book), but lemon juice is probably the most 
common. 


In the following pages, we'll discuss a few different food 
dehydration options—both outdoor and indoor, and show you 
how to build drying trays and an outdoor solar dryer. 





Apples are a favorite fruit for drying because they retain so much of their flavor. Look 
for sweet varieties like Fuji. Core them and cut them into 1/8"-thick rings or slices for 
drying. Peeling is optional. Dip the apples in lemon juice immediately after cutting or 
peeling to prevent browning. 
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Load food onto a drying tray and place it in a sunny, warm spot. Place the tray on wood 
blocks to promote air circulation from all sides. Cover the food with cheesecloth to 
prevent insects from reaching the food. Prop the cheesecloth above the food with blocks 
and toothpicks and weigh down all edges with scrap lumber. 


oDrying Produce on Trays 


If you live in an area with clean air, a dry climate, and 
consistently sunny weather around harvest-time, you can have 
some success sun-drying food. The chief ingredients you'll need 
are time and the right weather: 85 to 100° and low to moderate 
humidity for several consecutive days. You'll also need a place to 
set your food so it receives good air circulation but is not exposed 
to pollution from vehicles. 

* Use either stainless-steel or a nonmetallic material for your 

food-drying screens. Metal screen materials could be coated 

with chemicals that contaminate food. 

¢ Spread your food on the trays in a single layer so the pieces 

do not touch one another. 

* Protect your food from insects with cheesecloth—drape the 

cloth over wooden blocks to keep it from touching the food, 

and weigh down all of its edges with scrap lumber so it doesn’t 

blow away. 

¢ Place your trays on top of blocks at least six inches tall to 

promote air circulation on all sides. 

Drying food outdoors will likely take at least two to three days, 
and perhaps longer. At dusk each day, bring the trays indoors. 
Cool nights can restore moisture, which not only slows down the 
drying process, it can also cause mold to grow. Better yet, if you 
have an indoor drying method—such as a food dehydrator or one 
of the other methods on page 90—it’s a good idea to keep the 
drying process going at night if you can. The food will dry much 
faster and this lessens the chance of mold growth. 


OSolar Dryer 


A solar dryer is a drying tool that makes it possible to air-dry 
produce even when conditions are less than ideal. This dryer is 
easy to make, lightweight, and is space efficient. The dryer makes 
a great addition to your self-sufficient home, allowing you to use 
your outdoor space for more than gardening. The dryer, which is 
made of cedar or pine, utilizes a salvaged window for a cover. But 
you will have to adjust the dimensions given here for the size 
window that you find. The key to successful solar drying is to 
check the dryer frequently to make sure that it stays in the sun. If 
the air becomes cool and damp, the food will become a haven for 
bacteria. In a sunny area, your produce will dry in a couple days. 
Add a thermometer to the inside of your dryer box, and check on 
the temperature frequently—it should stay between 95 and 145°F. 
You may choose to dry any number of different vegetables and 
fruits in the dryer, such as: 

* Tomatoes 

* Peppers 

¢ Apples 

¢ Squash 

* Bananas 
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Building a Solar Dryer 





CUTTING LIST 


Key Part No. Dimension 

A Frent/back Z ¥ax Th x 344" 
B Side mn Wx SVs x27 Ve" 
C Lee (tall) 2 ¥%x 3% x 30" 
D Leg (shert) 2 ¥x 34x22" 

e Brace xe Wx 3x24" 


Material 
Cedar 
Cedar 
Cedar 
Cedar 
Cedar 





Insect Mesh—fiberglass 28-7/8 x 34-3/4" 


TOOLS & MATERIALS 
1" spade bit 

Circular saw 

(1) 1 x 8" x 8ft. 

(1) 1 x 6" x 8ft. 

Eye protection 

(2) 1 x 4" x 8ft. 
Stapler 

1-1/4" deck screws 
Drill 

Staples 

Insect mesh 

Window sash 

1-1/2" galv. finish nails 
Brad nails 


How to Build a Solar Dryer 





1 Assemble the box. Attach the wider boards for the frame by driving screws through 
the faces of the 1 x 8" boards into the ends of the 1 x 6" boards. There will be a 
difference in height between these pairs of boards so that the window sash can sit flush 


in the recess created. 





2 Install the mesh. Staple the screen to the frame. Then tack the retainer strips over the 
screen to the frame with 3-4 brad nails per side. Trim off the excess mesh. 





3 Build the stand. Attach each 24” board to a 30" board (in the back) and a 22" board 
(in the front) with 1-1/4" deck screws. Then attach the finished posts to the frame with 
three 1-1/4" deck screws in each post. 





4 Drill three 1" holes for ventilation in each 1 x 6" board equally spaced along the 
length of the board, leaving 5" of room on each end for the posts. Staple leftover insect 
mesh behind the ventilation holes on the inside of the frame. 





5 Finish the project by sliding the window sash into place. 


oDrying Produce Indoors 


Drying vegetables indoors allows you to carefully control the 
drying conditions and offers more protection from insects and 
changes in weather. An electric food dehydrator appliance is the 
simplest choice for indoor drying. If you don’t have a dehydrator, 
the next best option is in or around your oven, although any hot, 
dry area will do—possibly even your attic or the area around a 
heater or cookstove. 

If you plan to dry produce in your oven, keep in mind that the 
process typically takes eight to twelve hours. Preheat your oven 
and check that it can maintain a temperature of 130 to 145° for at 
least an hour—some ovens have a difficult time holding low 
temperatures like this, and going over 150° can be disastrous for 
drying produce. Wash and prepare the food, then spread food in 
single layers on baking sheets, making sure the pieces do not 
touch. Place the sheets directly on the oven racks, leaving at least 
4" above and below for air circulation. Also, make sure to leave 
the oven door slightly ajar to allow moisture to escape. Rearrange 
the trays and shift food from time to time to ensure even drying. 

You may also dry food on your oven’s range by creating a 
chafing dish. To create a chafing dish on your range, you'll need 
two baking trays: The first must be large enough to cover all 
burners and hold a 3"-deep reservoir of water. The second tray 
should fit on top of the first. Fill the bottom tray with water and 
set all burners to low heat. Throughout the process, refill the 
reservoir periodically to make sure food doesn’t burn, and 
move/turn food as necessary to ensure even drying. Place a fan 
nearby to keep the air moving around the room, which will help 
carry moisture away from the food more quickly. 





When drying produce in the oven, leave the door slightly ajar to allow moisture to 
escape, and carefully monitor temperature to ensure the oven doesn’t heat to over 150°. 





An electric produce dehydrator can dry large quantities of fruits or vegetables in a 
sanitary environment. The stackable trays allow you to match the appliance’s drying 
capacity to your needs each time you use it. 


OHow Long Does Dehydration Take? 


Drying times vary considerably—from a few hours to many days, 
depending on the climate, humidity, drying method, and the 
moisture content of the food you’re dehydrating. Generally, fruit 
is done drying if it appears leathery and tough and no moisture 
can be squeezed from it. Vegetables should be so brittle and crisp 
that they rattle on the tray. To check for completed dehydration, 
you can also check the food’s weight before and after the process. 
If the food has lost half its weight, it is two-thirds dry, so you 
should continue to dry for half the time you've already dried. 

To double-check that your food is dry, place it in a wide- 
rimmed, open-topped bow] covered with cheesecloth fastened 
with a rubber band. Place the bow] in a dry place, and keep the 
food in the bow] for about a week. Stir it a couple times a day—if 
any moisture or condensation appears, you should continue to 
dehydrate. 





oPasteurization and Storage 


Regardless of the drying method used, food should be pasteurized 
before storage to ensure that there are no insect eggs or spoilage 
microorganisms present. To pasteurize, preheat the oven to 175°. 
Spread dried food 1" deep on trays and bake in the oven for 10 to 
15 minutes. Dried food is best stored in clean glass jars or plastic 
bags in a cool, dry place. Never store dried food in metal 
containers and carefully monitor the humidity of the storage 
environment. Containers should have tight-fitting lids and should 
be stored in a dark, dry place with an air temperature below 60°. 








Use your oven to heat fruits and vegetables to a high enough temperature to kill bacteria 
and related contaminants. About 15 minutes at 175°F will suffice for most produce, 
provided it is not in layers over 1" deep. Oven-drying takes about a half day at 140° or 
so. 





Setting Up a Root Cellar 


Cool storage areas such as cellars can be outfitted to keep 
produce fresh for the table throughout the long winter months. A 
wide variety of foods will stay fresh and delicious if stored in the 
right conditions—a space that is damp and cold, but not freezing. 
Typically, 32 to 40 degrees Fahrenheit is ideal for a root cellar 
environment. This type of food storage is entirely dependent on 
thermal mass and the natural cooling of outdoor air during the 
winter, and this isn’t vulnerable to power outages. Traditionally, 
root cellars are an underground space built under or near the 
home, insulated by the ground and vented so cold air can flow in 
and warm air out in the fall. In the winter, the vents are then 
closed and the cellar maintains a cold—but not freezing— 
temperature, thanks to the earth’s insulation. 





A root cellay doesn’t ‘actually need to be underground, although they often are. Any 
cool, dark area will do. 


Of course a walk-in root cellar built like this is the most reliable 
solution, but you can still practice cold storage without an external 
walk-in root cellar. The best systems are adapted to each home 
and climate, and can be as simple as a deep hole in the yard that is 
carefully covered, to a homemade basement cold room, like the 


one described on page 95. 


How to Store Produce in a Root Cellar 





Cabbage—3 to 4 months Store only sound, solid heads. Place the heads in plastic 
‘Cabbage and Cauliflower Cauliflower—1 month bags that have a few holes to let excess moisture 
Chinese Cabbage—2 months _ escape. Remove roots and outer leaves. 





Harvest just before heavy frost. Leave the roots and soil 
attached and set in moist sand in a shallow container 

Celery 2 to 3 months on the cellar floor, The sand should be only deep 
enough to cover the roots and must be kept slightly. 
moist, Cover Or store in the dark. 


Pack in loose paper in crates or barrels. 
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ed ee a squash. 
hee F Pumpkins and squash thrive in a sl warmer 
Pumpkins and Squash abet Ag space—between 55 and 60°. Keep pumpkins 

. and squash dry—a humid space will cause them: 
to deteriorate, 





OHow to Set Up a Basement Root Cellar 


Modern basements are typically too warm for long-term winter 
storage, but you can create an indoor version of a root cellar by 
walling off and insulating a basement corner and adding vents to 
the outside to let you regulate the flow of cold outside air into the 
insulated room. Your goal is to create a small room that is well 
insulated and will remain near freezing throughout the winter 
months. Cellar rooms are typically quite humid, so be sure to 
choose insulation materials that will hold up well in a moist 
environment. 

First, choose a location for your cellar that is as far as possible 
from your furnace, and near a basement window, if possible. The 
window is a great place to install a vent—simply remove the 
window glass, replace it with insulated plywood, and run the vent 
through a hole in the wood. (You could also run a vent through a 
basement wall—as you would for a clothes dryer.) Choose a 
northeast or northwest corner location if you can. The more 
masonry surface in your root cellar room, the better—masonry 
walls provide thermal insulation to help create the ideal 
temperature inside. If a northeast or northwest corner won’t work 
for your basement, choose the corner with the highest outdoor soil 
height. 





Store only mature, high-quality vegetables in a root cellar: small, cut, bruised, or 
broken vegetables will not store well and should be eaten right away. Check on your 
stored foods frequently to see how they're doing—if the vegetables begin to grow, the 
cellar is too warm. If they freeze, the cellar is too cold. If the skin starts to look dry or 
shriveled, the space is too dry. Remove decaying vegetables immediately to prevent rot 
from spreading to the rest of your food. 


To Store Carrots: Cut off greens and wrap them in small groups of newspaper. Bury 
paper packages in dry sand. 


Building a Root Cellar 
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TOOLS & MATERIALS 
Chalk 

Eye protection 

Ear protection 
Construction adhesive 
Concrete nails 
Powder-actuated nail gun 
Drill 

Level 

Deck screws 

Circulating saw 

Insect mesh 

Sheet plastic vapor barrier 
Foam insulation 

Stapler 

Stick up light 

Fiberglass butt insulation 
Paneling or drywall 

Steel garage service door 
Weather stripping 
Masking tape 

Ad finish nails 

Glue 

Wood screws 

Framing square 

Sander 


How to Add a Root Cellar to a Basement 





1 Outline the root cellar wall locations on your basement floor with chalk or a 
chalkline. Don’t get too skimpy—the foot-print should be at least 4 x 6 ft. to make the 
project worthwhile. 
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2 Build 2 x 4 stud walls with a framed rough opening for a door. Anchor the sole plates 
for the walls (use pressure-treated lumber) to the floor with construction adhesive and 
concrete nails driven into predrilled holes (or use a powder-actuated nail gun). 





3 Use a level to adjust the walls until they are plumb and then secure the cap plates of 
the framed walls to the joists above with deck screws. If the cap plate on the wall that’s 
paralle] to the joists does not align with a joist, you’ll need to install wood blocking 
between the joists to have a nailing surface for the cap plate. 





4 Insulate the interior walls to keep the ambient basement heat out of the root cellar. 
Rigid foam insulation is a great choice for root cellar walls, since it is more resistant to 
mold and deterioration from moisture than fiberglass batts. 





5 Staple a sheet-plastic vapor barrier to the basement side of the walls where 
condensation is likely to form. 





6 Also insulate the ceiling. Line the joist cavities above the root cellar with sheet 
plastic before you install the insulation to create a vapor barrier there (the vapor barrier 


always goes on the warm side of the insulation). Use faced fiberglass batt insulation, or 
use unfaced fiberglass and install a ceiling covering such as paneling. 





7 Install a wall covering, such as paneling or drywall, over the vapor barrier on the 
basement side (required for fire resistance). You may cover the wall on the root-cellar 
side if you wish—there is little point in doing it for aesthetic reasons, but the 
wallcovering will protect the insulation from damage. 





8 Hang the door. A steel garage service door with a foam core is durable and well 
insulated. Be sure to install weatherstripping around the door to create a seal that 
minimizes heat transfer. 





9 Remove the basement window sash, if your cellar area has a window. (If not, install 
a vent in the rim joist—find information on installing a dryer vent for guidance.) Keep 
the window stop molding in the jambs intact if you can. 





10 Make a ventilation insert panel to replace the window. The panel should have an 
outflow vent with a manually operated damper so you can regulate the temperature by 
letting warmer air escape. It should also have an intake vent with ductwork that helps 
direct cold air down to floor level. On the exterior side, cover the vent openings with 
insect mesh to prevent rodents and insects from gaining access to your cellar. 





11 Install the ventilation panel insert in the window frame by nailing or screwing it up 
against the stop molding. Caulk around the edge to prevent insects from getting in. Paint 
or cover the outside of the panel to weatherproof it. 








12 Provide lighting. If you do not want to install a new, hardwired light and switch 
(this should be done before walls are covered if you do it), install a stick-up light that 
operates on battery power. A model with LED bulbs will run for months of intermittent 
use without a battery change. Add racks and storage features (see next page). 


How to Build a Root Cellar Shelf 





CUTTING MATERIALS 




















Key Part Dimension 

A (6) Side slat % x 3% x 84" pine 

B (9) Fixed-shelf slat 3% x 3%2 x 30%" pine 
C (6) Fixed-shelf face 3% x 3%2 x 30%2" pine 
D (6) Fixed-shelf end % x 3% x 10%" pine 
E (6) Fixed-shelf stretcher % x 3% x 10%" pine 
F (6) Adjustable shelf slat % x 3% x 30%" pine 
G (4) Adjustable shelf stretcher 3%4 x 3% x 12" pine 
H (10) Bottle-shelf cleat 3% x %x 12" pine 








1 Begin assembling the fixed shelves by cutting the ends and faces to size, and then 
joining them with glue and counterbored screws. Check with a framing square to make 
sure the frames you’re assembling are square. 





2 Add the stretchers to the tops of the fixed shelf frames. In addition to strengthening 
the fixed shelf units, the stretchers provide nailing or screwing surfaces for attaching the 
shelf slats. 





3 Cut the fixed-shelf slats to length, sand them, and attach them to the fixed shelf 
frames by driving 1-1/4" screws up through counterbored pilot holes in the stretchers 
and into the bottom of the slats. Keep your spacing even and make sure the slats do not 
overhang the frame ends. 
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4 Cut the side slats to length, sand them, and attach them to the outside of the fixed 


shelf units with glue and counterbored wood screws. Make sure the spacing (3/4" 
between slats) is correct and that all joints are square. 





drilling template from a piece of perforated hardboard. Use a drill bit the same diameter 
as your shelf pins, and drill the holes 1/2" deep. Use masking tape as a drilling depth 
gauge. 
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6 Build an adjustable shelf to support a bottle (wine, for instance) rack, using a 2-1/2" 
wide spacer to set the distances separating the shelf cleats. Attach the cleats to the shelf 
with glue and 4d finish nails. Make the other adjustable shelf. 
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7 Insert shelf pins and install the adjustable shelves. Fill screw-hole counterbores with 

wood plugs, trim flush, and sand. Finish the shelf as desired. Because it is for indoor 

use, you may leave it unfinished for a rustic look if you prefer. 





Raising Animals 


Raising small farm animals can be a challenge and it is a 
serious responsibility, but once you’ve taken the plunge the 
rewards can be so great that it is very difficult to go back. You'll 
find a number of reasons why chickens and other small animals 
can be a great addition to the self-sufficient home: In addition to 
the companionship and fun they provide, they can be a great 
source of wool, milk, meat, and eggs (depending on species of 
course). 





Chickens are probably the most popular farm animal when it comes to fitting in to a 
city lifestyle (see Building a Chicken Ark, page 115). In recent years, many larger cities 
have relaxed their restrictions on keeping animals, so if you’ve been turned down in the 
past it might be worth checking again. 


If your animal experience is limited to walking your dog and 
emptying the cat box, it’s a good idea for you to start small in 
your livestock adventure. Chickens are an excellent indoctrination 
—they require little space, are easy to care for, and provide the 
reward of fresh eggs and/or lean, free range meat. As you consider 
which animals you'd like to purchase, consider how different 
species will fit your land, temperament, experience, and time 
allowance. If you're a beginner, wait until you grow more 
confident before adopting notoriously flighty sheep, or a 
conniving goat that will try to outsmart you. 

Also, it’s important to select animals that will be comfortable 
on your property. How hot or cold is the region where you live? 
While you can make accommodations by choosing the right 
shelter for your animal, some extreme climates simply are not 
suitable for every animal. Before you purchase livestock, contact 
local veterinarians and find out whether they will treat the species 
you plan to buy. If you cannot find a vet in your area who will 
treat the llama you're planning to purchase, find out how far 
you'll have to drive to reach someone who will, and weigh this 
into your decision. Also, think through the logistics of how you 
will transport your animal and the time it will take to reach the 
vet. 

Lastly, check with your municipality to find out what the 
limitations are when it comes to owning livestock. If you live in 
the city, you may need to request permission from your neighbors 
to house animals, and some species may not be allowed at all. 
There may also be setback requirements that apply to animal 
housing—take these into consideration when planning out the site 
for your animals’ home. 


Match Your Shelter to Your Animal 





Pigs Chickens 





Goats Rabbits 


Every species has different needs regarding the type of shelter they require to grow up 
healthfully. Research the specific needs of your animal before you build a new shelter or 
convert an existing one. 


©Animal Infrastructure 


Before you introduce animals to your backyard, prepare your 
property for their arrival. Think of it as building a nest—consider 
where the animals will sleep, what they will eat, and where they 
will roam and play. Build fencing and shelter, provide a water 
source and feed area, and find a dependable veterinarian who can 
administer immunizations. You'll also need to determine whether 
your property is zoned for the type of animals you want to raise, 
what limits apply in terms of animal shelter setbacks, grazing 
requirements, and whether or not you'll need to apply for licenses, 
permits, and community permission. 

A barn is not necessary for every species, though most animals 
require some type of shelter for protection from the elements and, 
perhaps, for sleeping. The type of roof you put over animals’ 
heads depends largely on where you live. In the chilly north, 
animals will require a more sturdy, draft-resistant abode than in 
the hot and dry southwest. Build your shelter to suit your climate 
—in cold climates, your shelter should be designed to keep 
animals warm, and in warm climates, designed to keep animals 
cool. Tailor your shelter to meet your animals’ needs. For 
example, pigs require separate space for eating and sleeping, 
whereas sheep and goats just need a dry shelter to protect them 
from the elements. 


OF encing 


The species of animals you keep will determine the kind of 
fencing you should build to protect them. Goats are especially 
tricky and will gnaw and break through fencing. Your best bet for 
goats is a woven-wire fence with posts of steel or wood, with 
added protection from two strands of barbed wire, one at the top 
and one at the bottom of the fence. Pigs like to outsmart fencing 
systems, hence the phrase “hog-tight fence.” Build a fence of 
woven wire or permanent wood at least three feet tall. 

Some species really do not care to try to get out, but you do 
need a fence to protect them from predators. A fence tall enough 
to keep out predators in your area—typically five feet or so—will 
work for these animals. 
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A good, strong fence is the best insurance you can o r goats, hogs, and other 


animals with a strong sense of wanderlust. 


oPigs 


Pigs are personable and intelligent. They also offer a well-rounded 
learning experience for new animal owners: lessons on the 
importance of feed mix, daily pigpen cleaning to prevent disease 
(and smell!), and good old-fashioned recycling. Their composted 
byproduct is rich fertilizer for your garden. 

Pigs don’t require a great deal of land, but they do need a dry, 
draft-free shelter to protect them from the elements. Be sure to 
prepare this space before bringing home your new pets. You can 
dedicate a portion of an existing building, such as a barn or 
shelter, or construct a simple outbuilding. Ideally, the floor should 
be concrete and sloped for optimal drainage during daily hose- 
outs. A dirt floor is also fine as long as you replace hay bedding 
daily. 

Pigs also require a separate sleeping and feeding area. A five 
foot by five foot square sleeping area will accommodate two pigs. 
The feed area should be twice this size and contain the feed 
trough, a watering system, and a hose connection. This serves the 
double purpose of instant water refills for thirsty pigs and 
accessibility to your number one pigpen-cleaning tool. 

Contain your pigs with a secure fence of woven wire or 
permanent board (see page 108). The fence should be about three 
feet tall. Pigs are immensely social animals and love the spotlight, 
so be sure to spend time with them to help them grow healthy and 


happy. 
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Pigs love attention and are infinitely curio 
your pigpen to keep your pigs contained. 





OGoats 


Goats are mischievous class clowns with boundless energy and a 
lovable nature. They are a great source of both milk and meat, and 
do not require a vast amount of resources, food, or shelter. They 
are ruminants that enjoy munching twigs and leafy brush—but if 
you will be raising goats for their milk, feed them with a forage of 
hay and grain to preserve their milk’s taste. Some goat breeds are 
also a great source of fibers for fabrics, such as mohair and 
angora. You'll want to watch these breeds’ diets carefully, as their 
coat will be affected by their diet. Feed them only quality pasture 
or hay, along with plenty of fresh, clean water. 

There's no need to build a fancy house for goats, as they fare 
well in pretty much any dry, draft-free quarters. Goats are prone 
to respiratory problems triggered by a moist environment, so 
avoid heating that can result in condensation. House goats in a 
three-sided barn, shed, or a shared barn with other animals. It’s a 
good idea to invest your savings on shelter in quality fencing, 
however. Woven-wire pasture fencing is ideal, and additional 
strands of barbed or electrical wire will discourage curious goats 
from escaping. 





Goats are high-spirited, lovable, and mischievous animals that love to play. Watch out, 
though—your goats will try to outsmart you (or your fence!). Goats are a great source of 
milk, wool, and meat. 


OSheep 


Sheep are affectionate animals raised most often for their high- 
quality wool that can be spun into yarn and made into warm 
textiles. Choose a breed of sheep with a wool density that 
correlates with the weather where you live—in the north, choose 
sheep with extra “lining” in their coats; in temperate or arid 
climates, sheep with fine wool and hair prosper. 

When purchasing sheep, look for healthy feet. From the front 
view, legs and hooves should align, as opposed to being knock- 
kneed, splayfooted, or pigeon-toed. Check the animal's bite, and 
be sure there are no udder lumps or skin lesions. Sheep do need to 
be shorn every spring before the weather heats up, so take good 
care of your sheep’s wool and sell or spin it after it is collected. 
To care for your sheep (and their wool), make sure they have 
good nutrition, well-managed pastures, and vaccinations. Sheep 
need a sturdy fence and some type of shelter, though existing 
buildings on your land will suit them just fine. They are easy 
targets for predators, such as coyotes, so make certain your fence 
is secure. 





Sheep travel in close-knit packs, are spooked easily, and are an easy target for 
predators, so make sure your sheep are protected by a secure fence. 


©AIpacas 


Alpacas are smaller cousins to llamas and camels and are an 
approachable, friendly species, which makes them appealing to 
landowners who want to begin caring for animals. They won't 
challenge your fencing or trample your pasture. They also require 
little feed—about a third less than a sheep. Alpacas grow thick 
coats that are five times warmer than wool and far more durable. 
Yarn spinners covet alpaca fiber, homeowners admire these 
loving pets, and investors appreciate the potential returns these 
valuable creatures promise. 

Fencing you'll build for alpacas is designed more to keep 
predators out than to keep alpacas in. These animals are not 
ambitious escape artists—not nearly as tricky as goats. But 
predators can represent a threat to sensitive alpacas, so it’s a good 
idea to install strong perimeter fencing that is at least five feet tall. 
Separate females and males with fencing. Females and their 
newborns must have separate quarters from the rest of the pack, 
but do not completely isolate them from the group. A three-sided 
shelter is adequate for alpacas, which are accustomed to rugged, 
cold climates. Heat is more of a concern for these animals, and 
their insulating fiber coats are no help in keeping them cool in 
summer. A misting system or fans in the alpaca shelter will 
prevent them from overheating. 





Lock eyes with a quizzical alpaca and you'll feel like you are being probed for 
information. Alpacas are gentle animals that are easy to care for and produce soft, 
extremely warm coats that can be shorn and sold to textile makers. 





Vinyl fencing is durable and virtually maintenance free. However, damaged pieces are 
expensive to replace and materials can cost up to twice as much as a traditional wood 
fence. For these reasons, most landowners use viny] to enclose smaller areas. 


©OFences 


Fencing plays a critical role in controlling animals, keeping out 
predators, sectioning off pastures, drawing property lines, and 
adding aesthetic appeal to properties. Your fencing needs will 
vary depending on the size of your lot and what type of animals 
call your land home (pigs, chickens, horses). Hobby farms will 
require functional fences, but if you live on a country estate, the 
reasons for your fence may be purely aesthetic. There are 
materials and designs that accommodate both goals. 


Fence Materials 


Progress in fencing is evident in the type of materials available, 
synthetics like PVC, and the improved life expectancy of good old 
standards like wood and wire, which can be treated with a vinyl 
coating. High-tensile wire fencing can last up to 50 years. But the 
more traditional types, such as split-rail, Virginia rail, and post- 
and-rail, will always have their place. 

Before choosing fencing material, ask yourself the following: 
How large is the area to be fenced? What is the purpose of your 
fence? Will you install it yourself or hire a professional? How 
much are you willing to spend? 





Utilitarian by design, yet pleasing to the eye, the post and board fence evokes the 
uncomplicated beauty and peacefulness of rolling countryside. The same effect holds 
true in suburban settings. 


©Post & Board Fences 


Post and board fences include an endless variety of simple designs 
in which widely spaced square or round posts support several 
horizontal boards. This type of fence has been around since the 
early 1700s, when it began to be praised for its efficient use of 
lumber and land and its refined appearance. The post and board is 
still a great design today. Even in a contemporary suburban 
setting, a classic, white three- or four-board fence evokes the 
stately elegance of a horse farm or the welcoming, down-home 
feel of a farmhouse fence bordering a country lane. 

Another desirable quality of post and board fencing is its ease 
in conforming to slopes and rolling ground. In fact, it often looks 
best when the fence rises and dips with ground contours. Of 
course, you can also build the fence so it’s level across the top by 
trimming the posts along a level line. Traditional agricultural 
versions of post and board fences typically include three to five 
boards spaced evenly apart or as needed to contain livestock. If 
you like the look of widely spaced boards but need a more 
complete barrier for pets, cover the back side of the fence with 
galvanized wire fencing, which is relatively unnoticeable behind 
the bold lines of the fence boards. You can also use the basic post 
and board structure to create any number of custom designs. The 
fence styles shown in the following pages are just a sampling of 
what you can build using the basic construction technique for post 
and board fences. 


TOOLS & MATERIALS 
Tools and materials for setting posts 
Mason's string 

Line level 

Circular saw 

Speed square 

Clamps 

Drill 

4 x 4 posts 

Finishing materials 

Bar clamps 

Chisel 

Primer paint or stain 

3" stainless-steel screws 

Post levels 

Combination square 

Eye and ear protection 

Lumber (1 x 6, 1 x 4, 2 x 6, 1 x 3) 
Deck screws (2", 2-1/2", 3-1/2") 
8d galvanized nails 

Scrap 2 x 4 

Work gloves 

Pencil 





A low post and board fence, like traditional picket fencing, is both decorative and 
functional, creating a modest enclosure without blocking views. The same basic fence 
made taller and with tighter board spacing becomes an attractive privacy screen or 
security fence. 


How to Build a Post & Board Fence 





1 Set the posts in concrete, following the desired spacing. Laying out the posts at 96 
on center allows for efficient use of lumber. For smaller boards, such as 1 x 4s and 
smaller, set posts closer together for better rigidity. 





2 Trim and shape the posts with a circular saw. For a contoured fence, measure up 
from the ground and mark the post height according to your plan (post height shown 
here is 36"). For a level fence, mark the post heights with a level string. If desired, cut a 
45° chamfer on the post tops using a speed square to ensure straight cuts. Prime and 
paint (or stain and seal) the posts. 





3 Mark the board locations by measuring down from the top of each post and making 
a mark representing the top edge of each board. Use a speed square to draw a line across 
the front faces of the posts at each height mark. Mark the post centers on alternate posts 
using a combination square or speed square and pencil. For strength, it’s best to stagger 
the boards so that butted end joints occur at every other post. The centerlines represent 
the location of each butted joint. 





4 Install 1 x 6 boards. Measure and mark each board for length, and then cut it to size. 
Clamp the board to the posts, following the height and center marks. Drill pilot holes 
and fasten each board end with three 2-1/2" deck screws or 8d galvanized box nails. Use 
three fasteners where long boards pass over posts as well. 


Virginia Rail Fence 


The Virginia rail fence—also called a worm, snake, or zigzag 
fence—was actually considered the national fence by the U.S. 
Department of Agriculture prior to the advent of wire fences in 
the late 1800s. All states with farmland cleared from forests had 
them in abundance. 

The simplest fences were built with an extreme zigzag and 
didn’t require posts. To save on lumber and land, farmers began 
straightening the fences and burying pairs of posts at the rail 
junctures. 

A variation in design that emerged with entirely straight lines is 
called a Kentucky rail fence. 

Feel free to accommodate the overlapping rail fence we build 
here to suit your tastes and needs. Increase the zigzag to climb 
rolling ground, decrease it to stretch the fence out. All lapped rail 
fences should be made from rot-resistant wood like cedar, locust, 
or cyprus. For the most authentic-looking fence, try to find split 
rather than sawn logs. For longevity, raise the bottom rail off the 
ground with stones. Posts may eventually rot below ground, but 
the inherently stable zigzag form should keep the fence standing 
until you can replace them. 


TOOLS & MATERIALS 

Tools & materials for laying out the fence line 
Tools & materials for setting posts 
Chainsaw or reciprocating saw 
Long-handled maul 

Bolt cutters 

Hatchet 

Large screwdriver 

Pliers 

Clothesline rope 

Work gloves 

9-gauge galvanized wire 





The Virginia Rail Fence exhibits a very familiar style to anyone who has spent much 
time in countryside that was cleared and farmed in the 18th and 19th centuries. Since 


nails were scarce, these zigzagging post- and-rail fences were popular because they are 
held together with only wire or rope. 


How to Build a Virginia Rail Fence 





1 Create layout lines in the fence installation area for each section. Mark post locations 
and a main fence line with additional layout lines parallel to the fence line. The total 
distance between the outer lines (here, 24") equals the amount of switchback on each 
rail section. Dig your post holes and install your posts. 





2 Bind your post pairs together at the top and place spacers on the ground for the 
bottom rail. Insert the bottom rail between the posts, resting on the spacers. 





3 Install split fence rails in alternating courses at each post pair, keeping the overhangs 
even. 
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4 Bind the tops of the posts together permanently with 9-gauge galvanized wire to hold 
the rails in position. Tighten the wire by twisting with a screwdriver blade as if you were 


tightening a tourniquet. 





Building a Chicken Ark 


Chickens adapt more easily to life on a small urban 
homestead than other farm animals. Consequently, raising urban 
chickens has grown in popularity in recent years. In fact, many 
municipalities have relaxed their restrictions and requirements 
when it comes to tending a small number of hens. It’s worth 
noting that the same latitude has not been given to roosters— 
typically, you must file a document with the consent of all your 
neighbors before the city will let you keep a loud winged alarm 
clock in your yard. 





Build your chickens a safe and comfortable home that can easily be moved around 
your yard or garden. This type of portable coop, known as a chicken ark or a chicken 
tractor, should keep your birds safe from the elements and from predators. 


Chickens can live comfortably in many different types of 
environments, from small urban backyards to roomy farms and 
ranches. They have a lot to offer the self-sufficient homeowner: 
high-quality meat, farm-fresh eggs, new chicks, and even 
nitrogen-rich garden fertilizer. Chickens do require a safe place to 
live, especially during the night. Usually, this takes the form of a 
chicken coop. 

A chicken coop that can be easily moved around your yard or 
garden offers the added benefit of distributing natural fertilizer 
while the chickens feast on bugs and weeds in your yard. Some 
gardeners even design mobile coops to cap their raised beds so the 
birds can be moved around to fertilize the soil and prepare it for 
planting in the spring. The portable coop that is built on the 
following pages contains both a roost with laying nests and a 
protected scratching area. It is large enough to accommodate four 
to six full size hens, is attractive enough to find a home in any 
urban, suburban, or estate yard, and is complete with all the 
essential components of a coop: space for roosting, nesting boxes 
for laying eggs, and easy access for the bird owner to refill food 
and water, clean the coop and replace bedding, and to collect 


eggs. 


NOTE: This chicken ark is made from untreated pine, so its 
direct exposure to the elements should be limited. Although the 
preserving chemicals in modern treated lumber are not considered 
toxic, they should not be ingested directly—and chickens tend to 
peck at and eat their habitats. Even woods with natural rot 
resistance, such as cedar, often contain chemical compounds that 
can cause irritation if ingested. 


Approvals 


The first step to starting your own chicken coop is to get 
permission from your local municipality. Many cities and towns 
allow homeowners to keep hens, but no roosters. Typically, there 
is also a limit on the number of hens you can keep, and the 
distance your coop must be located from your neighbors’ 
windows. Check the regulations in your municipality as you 
develop your chicken ranching plan. It’s also important to talk 
with your neighbors to seek out their consent, even if their written 
permission is not required. 


OGetting Started 


If you plan to raise chickens for their eggs, it’s best to purchase 
pullets (chickens less than a year old) that have already been 
vaccinated and have just begun laying eggs. Pullets do not require 
a special brood environment, like chicks, but you should carefully 
monitor their light exposure and heat when they’re young. Keep 
your pullets in the coop for a week or so to help them get 
accustomed to their new home. 

When they are old enough, allow your hens out of the coop 
during the day to peck and wander around a larger enclosed area, 
such as a small yard surrounded by a fence. Hens will not wander 
far. They love to dine on the bugs and weeds in your yard, and 
will produce a greater yield of healthier eggs if allowed to move 
around freely. At night, make sure all your hens are safely locked 
in to the coop to sleep. 


oCollecting Eggs 


Collecting eggs from a brooding hen requires a careful hand and 
sound timing. Expect a good pecking if you reach into the nest 
while mother is awake. The best time to gently remove eggs from 
the nest is in the morning or during the night, when hens roost. 
This is also the best time to pick up a hen and move her, because 
she won't argue while she’s sleeping. Eggs may be brown, white, 
or sometimes even light blue or speckled—depending on the breed 
of your chicken. No matter the appearance, what’s inside will 
taste the same. 

Gather eggs twice a day, and even more frequently during 
temperature extremes when eggs are vulnerable. The longer they 
sit in the nest, the more likely eggs are to suffer shell damage. 
After gathering, pat the eggs clean with a dry cloth. If they are 
noticeably dirty, wash them with warm water. Place clean, dry 
eggs in a carton and refrigerate. 





Chickens are outdoor birds and prefer to roam within limits. They are natural pest- 
controllers and will stay healthiest if allowed to move about for a portion of every day. 


Chicken Breeds 


So, why do you want chickens? 
Perhaps you dream of eggs with thick, sturdy sunshine yolks that 
are unbeatable for baking (and perhaps for selling at a farmers’ 
market stand). Maybe you want to dress the dinner table with a 
fresh bird. Not sure? If you want both eggs and meat, you're safe 
with a dual-purpose breed such as the barred Plymouth Rock. 
Next, consider the size flock you will need to fulfill your goals. 
This depends on land availability and how much produce you 
wish to gain. In other words, if volume of eggs or meat matters, 
then you increase your “production line.” If your reason for 
raising chickens is to enjoy the company of a low-maintenance 
feathered pet—the meat and eggs are just a bonus—then a flock 
of three or four hens and possibly a rooster will get you started. 


Layers 

While all chickens produce eggs, laying breeds are more efficient 
at the job than other breeds; in short, layers lay more eggs. You 
can expect about 250 eggs per year or more if your layer is more 
ambitious than most. Laying hens tend to be _ high-strung, 
however, and while they lay many eggs, they show little interest 
in raising chicks. You may reconsider laying breeds if you want 
your hens to raise the next generation. Layers simply aren't 
interested—but they'll keep seconds coming to the breakfast 
table. 


Meat Breeds 

These chickens are classified based on size when butchered. 
Game hens weigh 1 to 3 pounds (.5 to 1.4 kg), broilers (also 
called fryers) range from 4 to 5 pounds (1.8 to 2.3 kg), and 
roasters are usually 7 pounds (3.2 kg) or slightly more. You'll find 
cross-breeds ideal for the backyard, including broiler-roaster 
hybrids like the Cornish hen or the New Hampshire. 


Dual-Purpose Breeds 
Larger than layers but more productive (in the egg department) 
than meat breeds, dual-purpose breeds are the happy medium. 


Hens will sit on eggs until they hatch, so you can raise the next 
generation. There are many chickens that fall into this variety, and 
their temperaments vary. Many dual-purpose breeds are also 
heritage breeds, meaning they are no longer bred in mass for 
industry. They like to forage for worms and bugs, are known for 
disease resistance, and, essentially, are the endangered species of 
the chicken world. 





Chickens raised for meat usually are purchased from a hatchery or a feed store when 
just a day or two old. Raising them to broiler weight (4 to 5 pounds) takes six to eight 
weeks. During this time they will consume around 15 pounds of feed. 





Ornamental chickens often make good pets. They enjoy human companionship. And 
they are a fun and visual addition to the yard! 





Chickens do well in cold weather as long as they have a sheltered, insulated roosting 
area and their water supply is not allowed to freeze. 


Building a Chicken Ark 





Ramp Weill Detail 





CUTTING LIST 



























































Key = Part Dimension Pcs. Material 

A Rafters Ax 32 x 46" 8 1x4pine 

B Ridge pole “sx 7's x 86" 1 1x8 pine 
Cc Base plate %x 3'h x 81" 2 1x4 pine 

D Spreader %, xX 3% x 44ls" 2 1x4pine 

E Roost beam Ax 3% x 23%" 2 1x4pine 

F Roost jeist %x 34x26" 2 1x4 pine 
G Handle Ya x 3% x 96" i 1x 4pine 

H Doer stile x BY: x ATs" 2 1x4 pine 

| Door rail xX 34 xX 36%" 1 1x4 pine 

J Door bottom lrace x 3% x 44lh" 1 1x4 pine 

K Door gusset WxX7T'h x Bia" 1 1x8 pine 

E Roost side Ye x 2794 x 29" 2 Siding panel 
M Roost floor Yo x 20% 272" 1 Siding panel 
N Base filler Ys x 3A x 36%" 1 1x4 pine 
0 Roost door YX IDG 1 Siding panel 
P End wail Yr x 44% x 16%" 1 Siding panel 
Q Ridge board x 34 x Be" 1 1x4 pine 

R Ramp ”’x12x29" 1 Siding panel 
S Ramp battens YX 1x 12" 6 1x2 pine 

T Reest Boor Filler Ax hx 4” 2 Sliding 





TOOLS & MATERIALS 


Circular saw 


Jigsaw 


Speed square 
Tape measure 
Power miter saw 


Drill 


Galvanized wood screws (1-1/4", 2", 3-1/2") 
Galvanized common nails 


Hammer 
Eye protection 


Sander 
Spacers 


Galvanized finish nails 
Pneumatic narrow crown stapler 
Poultry netting (chicken wire) 
Galvanized U-nails 

Aviation snips 

Pliers 

Galvanized butt hinges (6) 
Galvanized T-hinges (2) 
Galvanized latches (4) 

Door Handle 


How to Build a Chicken Ark 





1 Make the eight rafters by laying out one rafter according to the diagram on page 118. 
Use this rafter as a template for marking and cutting the remaining rafters from 1 x 4 
pine. 





2 Cut an 8-ft. 1 x 8 to 86" to make the ridge pole. Cut at a bevel of 10 to 15° fora 
decorative tail cut at the roost end. Then, attach the rafters on one side of the ridge pole 
with 2" deck screws driven through the ridge pole and into the rafters. The rafters should 
be spaced according to the diagram (26" apart in the field area). 





3 Attach the rafters on the opposite side of the ridge pole by driving 3-1/2" deck 
screws through counterbored pilot holes in the rafter tops and into the ridge pole. 





f 
4 Attach the base plates to the bottom ends of the rafters with deck screws. The outside 
edges of the base plates should be flush with the outside edges of the rafters. Then, 
attach the spreader at each end of the framework. Make sure the rafter legs are spaced 
consistently. 
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5 Attach the roost beams between the legs of the outside rafters. The bottoms of the 
beams should be 14-1/2 " up from the bottom of the ark. TIP: Before cutting the beams 
to size, hold the workpiece against the rafters to make sure it will fit. Attach the beams 
with 3-1/2" deck screws predrilled and driven up toenail style through the bottom edges 
of the beams and into the rafters. 
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6 Attach the roost joist boards between the beam boards, flush against the inside edges 
of the rafters. Drive three 2" deck screws per joint. 





7 Make the floor board for the roost. Cut the panel to size and then test the fit. Install 
the floor with pneumatic staples or screws driven into the beams and joists. 
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8 Cover the ark with galvanized metal poultry netting. Cut strips of netting to fit each 
side and then staple the netting with a pneumatic stapler and 7/8" narrow crown staples 
(otherwise, hand nail it with U-nails: A staple gun is inadequate for this job.) Trim the 
ends of the poultry netting (inset). 





9 Cut the profiles onto the ends of the handles. Make a cardboard template of the 
profile and then trace the profile onto each end. Cut with a jigsaw and then sand the cuts 
and edges smooth. 
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10 Attach the carrying handles for the ark with 2" deck screws driven into pilot holes. 
The bottoms of the handles should be about 13" up from the bottom of the ark—make 
sure they are parallel to the base. Take care when drilling the pilot holes to keep them 
centered in the edges of the rafters. Make sure the handle end overhangs are equal and 
that the profiles are pointing upward. 





11 Attach the roost side panels to the ark frame with pneumatic nails or staples or with 
1-1/4" deck screws. 





12 Install the end wall and the hinged roost door. The wall is affixed permanently with 
screws or staples. The door should be hinged from below. Install snap latches to the 
roost door fillers to secure the door in place when it is raised. 


Stiles 
Le Brace 
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13 Make the frame for the ark door that fits against the open end of the ark. Rather than 
hinges, use latch hardware to hold the door in place. Begin by making the triangular 
door frame. Then, attach poultry netting to the exterior face of the door. 





14 Complete the ark door by cutting and attaching the door brace and the door gusset 
and then securing the door against the end of the ark frame with latch hardware. 
Consider adding a utility handle to the gusset for ease of door handling. 





15 Cut a 1 x 4 ridge board to span from the top of the ark door gusset to the beveled 
end of the ridge pole at the opposite end of the ark. Center the ridge board side to side 
and nail it to the ridge pole to cover the gaps. 





16 Make the ramp and attach 1 x 2 battens to create purchase for the birds. Tip the 
coop up on end, then attach the ramp to one side of the roost floor with butt hinges. 
TIP: Drill a hole in the end of the ramp, tie a rope to it, and thread the rope out through 
the top of the ark so you can use it to raise and lower the ramp as needed. 





Building a Beehive 


Backyard beekeeping makes more sense today than ever 
before. Not only are honey bees necessary for pollinating plants 
and ensuring a better fruit set and bigger crops, they produce 
delicious honey and valuable beeswax. And recently, the world 
bee population has experienced a mysterious and concerning 
dropoff in numbers. Getting homeowners to cultivate a bee colony 
is a helpful component of the preservation strategy. 


i 
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Honey and beeswax are the two commodities a functioning backyard beehive will 
yield. If your primary interest is honey, build a traditional stacking-box style beehive in 


which the bees expend most of their energy filling the premade combs with sweet 
honey. If it’s beeswax you seek, make a top-bar hive like the one shown on the 
following pages. 





5 Ways to Keep Your Bees safe & Healthy 


1. Avoid using insecticides in your garden—Many are 
long-lasting and toxic to bees. 

2. Buy seeds that are not treated with insecticides— 
Some coated seeds may cause the entire plant to become 
toxic to bees. Check seed packets carefully. 

3. Mix your own potting soil and compost—Some 
composts and potting mixes sold at garden centers contain 
insecticide that is highly toxic to bees and other insects, and 
will eventually pollute all of your soil. Make your own 
compost, and mix with natural additives for potting plants. 
4. Plant bee-friendly flowers—Buy wildflower seed mix 
and plant in uncultivated areas to create small sections of 
wild, natural habitat for your bees. 

5. Provide a home for bees—Whether you're a blossoming 
beekeeper or not, it’s easy to provide a home for bees! 
Provide a simple box as a place for feral bees to nest, or 
start your own hive. 


In many ways, tending bees is like growing food. There is an 
initial flurry of activity in spring, followed by ongoing 
maintenance in the summer and then harvest in the fall. There is 
prep work you'll need to complete before you begin and there is a 
learning curve—you'll need to spend more time with your bees in 
the beginning until you learn how it’s done. Beekeeping is not 
necessarily an expensive hobby, but with higher-end operations, 
purchasing the hive, some blue ribbon bees, and all the necessary 
equipment can require a significant financial investment. 

Keeping bees will help you have a better garden, more fruits 
and vegetables, and honey in the kitchen—even beeswax candles, 
skin creams, and other natural cosmetics. And, by building a top- 


bar beehive, you're creating a safe home and enabling one of our 
earth's most necessary and miraculous species to thrive. 


©Top-Bar Hive 


Expert beekeeper Phil Chandler insists that beekeeping should be 
avery simple pursuit, largely because the bees do almost all of the 
work for you. Chandler, who maintains a Website called The 
Barefoot Beekeeper (See Resources, page 158), is an advocate for 
natural beekeeping and has designed a top-bar hive that you can 
build yourself using simple materials. This hive (see pages 127 to 
129) is designed to enable the bees to build their own comb, 
instead of relying on a premade comb. 

The top-bar hive is simple in its construction and, unlike the 
traditional stacked box Langstroth hive, does not require that you 
lift heavy boxes to check on your hive’s progress, which disturbs 
the bees within. Rather, you can simply remove the hive roof and 
inspect the bars one by one without disturbing the rest of the hive. 
Storage is minimal for a top-bar hive, as there are no supers 
needed. And, it is not necessary with this hive design to isolate the 
queen. 





This simple top-bar beehive design is a for bees that is easily 
adjustable to accommodate a growing hive. This design also greatly simplifies the 
inspection process and minimizes the amount of equipment needed to keep and maintain 
bees. 


Building a Top-bar Beehive 





CUTTING LIST 





TOOLS & MATERIALS 

Lumber (1 x 2, 1 x 3, 2 x 4, 1 x 12) 
Carpenter’s square 

Pencil 

Circular saw or table saw 

Socket wrench 

Exterior-grade construction adhesive 
Caulk gun 

Clamps 

Drill 

Tape measure 

Hammer 

Handsaw 

1-1/4", 2", 2-1/2" deck screws 
Stainless-steel mesh 

Rooting nails or narrow crown staples 
Eye protection 

1" holesaw 

3/8 x 2" galv. lag bolts with washers and nuts 
Molten beeswax 


How to Build a Top Bar Beehive 





1 Lay out cutting lines for the insert panels on a piece of 1 x 12 cedar stock. The 
trapezoid-shaped panels (sometimes called followers) are meant to slide back and forth 
within the hive cavity, much like a file folder divider. This allows the beekeeper to 
subdivide the hive space as the honeycombs accumulate. The shape should be 15" wide 
along the top and 5" wide along the bottom (See diagram, page 127). 





2 Cut the insert panels to size and shape and then attach a top cap to the top edge of 
each panel. The 1 x 2 caps, installed with the flat surface down, should overhang the 
panels by 1" at each end. Use exterior-rated wood glue and 2” deck screws driven 
through pilot holes to attach the tops. Also cut 20 top bars from the same 1 x 25. Use a 
router or table saw to cut a 1/4 x 1/4" groove in the bottom of each top bar (inset). The 
bees use these grooves to create purchase for their hanging honeycombs. 





3 Secure the two insert panels upside down on a flat worksurface and use them to 
register the side panels so you can trace the panel locations onto the end panels. Center 
the end panels against the ends of the side panels, making sure the overhang is equal on 
each side. Outline the side panel locations, remove the end panels, and drill pilot holes 

in the outlined area. 





4 Attach the end panels to the side panels with glue and 2-1/2" deck screws driven 
through the pilot holes in the end panels. 





: 
5 Cut the parts for the frame that fits around the top of the hive box and fasten them 
with glue and 1-1/4" deck screws. The top of the frame should be slightly more than 
3/4" above the tops of the side panels to provide clearance for the top bars, which will 
rest on the side panel edges. 





6 Attach the legs. First, cut 36"-long legs from 1 x 4 stock and place them over the box 
ends as shown in the diagram on page 127. Mark cutting lines where the leg tops 
intersect with the bottom of the frame. If your hive will be on grass or dirt, leave the 
bottom ends uncut to create a point that will help stabilize the hive. If your hive will be 
on a hard surface, cut the ends so they are parallel to the tops and will rest flush on the 
ground. Attach the legs with two or three 3/8 x 2” galvanized lag bolts fitted with 
washers and nuts. 
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7 Drill entra On one side panel, drill tise 1"-dia. 
bee entrance holes 2" up from the bottom of the hive. One hole should be centered end 
to end and the others located 3" away from the center. On the other side, drill a 1"-dia. 
hole 2" up from the bottom of the hive and 5" from each end. Attach a steel or plastic 


mesh bottom with roofing nails or narrow crown staples. 





8 Make and install the lid. You can design just about any type of covering you like. 
Here, a frame with a gable peak is made from cedar stock and then capped with beveled- 
lap siding (also cedar). The overlap area where the siding fits along the peak ridge 
should be sealed with clear exterior caulk. Add the inserts and top bars and then fit the 
lid frame around the box top frame. 





Solar Electricity 


When NASA scientists of the 1950s needed a revolutionary 
source of power for their spacecraft, they had to look and think 
beyond the earth. Their challenge was monumental, yet their 
solution poetically simple: They would find a way to tap into the 
most abundant, most accessible, and most reliable source of 
energy in the universe—the sun. 





oe 


Made with lightweight materials and highly durable materials, today’s low-profile 
solar panels are ideal for discreet rooftop installation. 


Producing your own electricity with photovoltaics, or PV, is 
certainly one of the most exciting and rewarding ways of going 
green. And in addition to electrical power, homeowners 
everywhere are using the sun to heat water for their showers, 
heating systems, and even swimming pools. The economic 
benefits can be significant, and when you consider that supplying 
the average home with conventional power creates over three tons 
of carbon emissions each year (over twice that of the average car), 
the environmental benefits of pollution-free solar energy are 
nothing to squint at. 

This chapter introduces you to the most popular solar options 
for supplementing your existing systems or even declaring energy 
independence by taking your home “off the grid.” As solar 
technology continues its journey from the space program to 
suburban rooftops and beyond, anyone serious about climbing 
aboard will find a vibrant new marketplace that’s more than ready 
to help. 





New solar produ ve made it easier to be green in urban locations. Here, slim solar 
panels are secured to a homeowner’s balcony in the city. 





Being off the grid means no electric bill, no concerns about rate hikes, and no utility- 
based power outages. 


Solar Electricity 


Residential PV systems supply electricity directly to a home 
through solar panels mounted on the roof or elsewhere. These are 
essentially the same systems that pioneering homeowners 
installed back in the 1970s, except in those days panels were less 
efficient and much more expensive—to the tune of over $300 per 
watt in setup costs compared to around $9 per watt today (and 
people in many areas can cut that number in half with renewable 
energy rebates and tax credits). 





Solar cells: building blocks for a future of clean energy. 


Here’s how PV power works: A solar panel is made up of small 
solar cells, each containing a thin slice of silicon, the same stuff 
used widely in the computer industry. Silicon is an abundant 
natural resource extracted from the earth’s crust. It has semi- 
conductive properties, so that when light strikes the positive side 
of the slice, electrons try to move to the negative side. By 
connecting the two sides with a wire, you create an electrical 
circuit and a means for harnessing this electrical activity. 

Solar cells are grouped together and connected by wires to 
create a module, or panel. Modules can be installed in a series to 
create a solar “array.” The size of an array, as well as the quality 
of the semiconductor material, determines its power output. 

The electricity produced by solar cells is DC, or direct current, 
which is what most batteries produce and what battery-powered 
devices run on. Most household appliances and light fixtures run 
on AC, or alternating current, electricity. Therefore, PV systems 
include an inverter that converts the DC power from the panels to 
AC power for use in the home. It’s all the same to your 
appliances, and they run just as well on solar-generated power as 
on standard utility power. 


Grid-Connected & Off-the-Grid Systems 


Home PV systems can be designed to connect to the local utility 
network (the power grid) or to supply the home with all of its 
electricity without grid support. There are advantages and 
disadvantages to each configuration. 

In a grid-connected setup, the utility system serves as a backup 
to supply power when household demand exceeds the solar 
system's capacity or during the hours when the sun is down. This 
obviates the need for batteries or a generator for backup and 
makes grid-connected systems simpler and less expensive than 
off-the-grid systems. One of the best advantages of grid 
connection is that when the solar system’s output exceeds the 
house’s demand, it delivers power back to the grid and you (may) 
get credit for every watt produced. This is called net-metering and 
is guaranteed by law in many states; however, not every state 
requires utility companies to offer it, and not all companies offer 
the same payback. Some simply let the meter roll backwards, 
essentially giving you full retail value for the power, while others 
buy back power at the utility’s standard production price—much 
less than what they charge consumers. 


OC power center “PY solar array 





Grid-connected systems (top) rely on the utility company for supplemental and backup 
energy. Off-the-grid systems (bottom) are self-sufficient and must use batteries for 
energy storage and a generator (usually gas-powered) for backup supply. 


The main drawbacks of being tied to the grid are that you may 
still have to pay service charges for the utility connection even if 
your net consumption is zero, and you're still vulnerable to power 
outages at times when you're drawing from the grid. But the 
convenience of grid backup combined with the lower cost and 
reduced maintenance of grid-tied systems makes them the most 
popular choice among homeowners in developed areas. 

Off-the-grid, or standalone, systems serve as the sole supply of 
electricity for a home. They include a large enough panel array to 
meet the average daily demand of the household. During the day, 
excess power is stored in a bank of batteries for use when the sun 
is down or when extended cloud cover results in low output. Most 
standalone systems also have a gas-powered generator as a 
separate, emergency backup. 

For anyone building a new home in an undeveloped area, 
installing a complete solar system to provide your own power can 
be less expensive than having the utility company run a line out to 
the house (beyond a quarter-mile or so, new lines can be very 
costly). There are some maintenance costs, namely in battery 
replacement, but it’s possible to save a lot of money in the long 
run, and never having to pay a single electric bill is deeply 
satisfying to off-the-grid homeowners. 

As mentioned, off-the-grid systems are a little more 
complicated than grid-tied setups. There are the batteries to care 
for, and power levels have to be monitored to prevent excessive 
battery run-down and to know when generator backup is required. 
To minimize power demands, off-the-grid homes tend to be 
highly energy-efficient. Using super-efficient appliances and 
taking smaller steps like connecting electronics to power strips 
that can be switched off to prevent small but cumulative energy 
losses from devices running in “standby” mode enables 
homeowners to get by with smaller, less expensive solar arrays. If 
you're interested in taking your home off the grid, talk with as 
many experts and off-the-grid homeowners as you can. Their 
experiences can teach you invaluable lessons for successful 
energy independence. 


Solar Panel Products 


PV modules come in a range of types for different applications 
and power needs. The workhorse of the group is the glass- or 
plastic-covered rigid panel that can be mounted to the roof of a 
house or other structure, on an exterior wall, or on the ground at 
various distances from the house. Panel arrays can also be 
mounted onto solar-powered tracking systems that follow the sun 
for increased productivity. 
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Mounting solar arrays on the ground offers greater flexibility in placement when 
rooftop installation is impractical or prohibited by local building codes or homeowners 
associations. 


Rigid modules, sometimes called framed modules, are designed 
to withstand all types of weather, including hail, snow, and 
extreme winds, and manufacturers typically offer warranties of 20 
to 25 years. Common module sizes range in width from about 2 ft. 
to 4 ft. and in length from 2 ft. to 6 ft. Smaller modules may 
weigh less than 10 pounds, while large panels may be 30 to 50 
pounds each. 

In addition to variations in size, shape, wattage rating, and other 
specifications, standard PV modules can be made with two 
different types of silicon cells. Single crystalline cells contain a 
higher grade of silicon and offer the best efficiency of sunlight-to- 
electricity conversion—typically around 10% to 14%. 
Multicrystalline, or polycrystalline, cells are made with a less 
exacting and thus cheaper manufacturing process. Solar 
conversion of these is slightly less than single crystalline, at 
around 10% to 12%, but warranties on panels may be comparable. 
All solar cells degrade slowly over time. Standard single 
crystalline and multicrystalline cells typically lose 0.25% to 0.5% 
of their conversion efficiency each year. 


Amorphous Solar Cells 


Another group of solar products are made with amorphous, or 
thin-film, technology in which noncrystalline silicon is deposited 
onto substrates, such as glass or stainless steel. Some substrates 
are flexible, allowing for a range of versatile products, including 
self-adhesive strips that can be rolled out and adhered to metal 
roofing and thin solar modules that install just like traditional roof 
shingles. Amorphous modules typically offer lower efficiency— 
around 5% to 7%—and a somewhat faster degradation of 1% or 
more per year. 





Installing solar panels over an arbor, SPR or other overhead structure can create a 
unique architectural element. Here, panels over an arbor provide shade for a patio space 
while generating electricity for the house. 


The Economics of Going Solar 


While the environmental benefits of solar electricity are obvious 
and irrefutable, most people looking into adding a new solar 
system need to examine the personal financial implications of 
doing so. PV systems cost only a small fraction of what they did 
30 years ago, but they’re still quite expensive. For example, a 
three-kilowatt system capable of supplying most or all of the 
electricity for a typical green home can easily cost $30,000 
(before rebates and credits) and take 20 to 25 years to pay for 
itself in reduced energy bills. An off-the-grid system will cost 
even more. Nevertheless, depending on the many factors at play, 
going solar can be a sound investment with a potentially high rate 
of return. 

One way to consider solar as an investment is to think of it as 
paying for a couple of decades’ worth of electricity bills in 
advance. Thanks to the long warranties offered by manufacturers 
and the reliability of today’s systems, the costs of maintenance on 
a system are predictably low. This means that most of your total 
expense goes toward the initial setup of the system. If you divide 
the setup cost (after rebates and credits) by the number of kilowatt 
hours (kWh) the system will produce over its estimated lifetime, 
you'll come up with a per-kWh price that you can compare 
against your current utility rate. Keep in mind that your solar rate, 
as it were, is locked in, while utility rates are almost certain to rise 
over the lifetime of your system. 

Now, about those rebates and credits: In many areas, 
homeowners going solar can receive sizable rebates through state, 
local, or utility-sponsored programs, in addition to federal tax 
credits, as applicable. All told, these financial incentives can add 
up to 50% or more of the total setup cost of a new PV system. To 
find out about what incentives are available through any of these 
sources, check out the Database of State Incentives for 
Renewables & Efficiency, online at www.dsireusa.org. 
Established solar businesses in any given area are also very well 
informed about incentives available to local residents. 


Here are some of the factors that tend to affect the cost of a PV 
system, its effectiveness or efficiency, and the homeowner’s 
return on investment: 

e The house and geographic location—how much sun reaches 

the house; the roof’s slope and roofing material 

e Electric utility rates and net-metering rates 

e Increased home value—PV systems and other energy-saving 

upgrades can increase a home's resale value (often without 

raising the property value used for tax assessment) 

e Loan rate, if the system is financed 





This fiber-cement shingle roof features an integrated array of shingles laminated with 
thin-film PV modules. 


With so many factors to consider, getting to the bottom line can 
be complicated. Full-service solar companies will perform a 
cost/benefit analysis to help potential customers make a decision 
based on the financial picture. Of course, you should always 
check their numbers and scrutinize any variables used. You can 
also learn a lot by talking to other homeowners in your area who 
have had similar systems installed. Are they getting the return 
they expected? Have their systems been reliable and low- 
maintenance? Would they change anything given the chance to do 
it over? 


Working with Solar Professionals 


Companies that provide solar equipment and system design, 
installation, and maintenance services are rising in number every 
year. A few of these were around during the lean years of the 
1980s and ‘90s, but many more have sprouted up in the last 
decade or so. In any case, this is now a highly competitive 
industry, so you can, and should, expect great service at 
competitive prices. 

The reputation and reliability of your local solar provider are 
important considerations, but perhaps more important is the 
stability of the original equipment manufacturers (OEMs) who 
produce the main parts of your system and who carry those long 
warranties. Many of these are large, well-established companies 
with expertise in energy and/or electronics, so it’s a good bet 
they'll be around in 20 or 25 years to honor their product 
warranties. Always discuss warranties carefully with your solar 
provider. 

At present, the solar industry really isn’t set up for do-it- 
yourself system design and installation. Professional installation 
may run you around 15% of the total system cost—quite a low 
rate for the home improvement industry—and that amount is 
subject to rebates and credits, which are based on installed system 
prices. 

Before giving you a quote for the system package, a solar 
provider will want to know about your home, what type of roofing 
you have, and what the southern exposure is like. To ballpark the 
size of system you'll need, they'll probably look at your utility 
bills from the past year and ask how much power you want to get 
from solar: Will it cover all household demand or just a portion of 
it? You may have to pay a fee to cover the provider's legwork 
required for working up an accurate quote. 

Services likely to be included in a provider’s system package 
are: 

e Complete system design and installation 

e Guarantees on workmanship/installation 

e Obtaining building/electrical permits 


e Coordinating hookup with utility company 

e Obtaining rebates and credits 

e Help with OEM warranty claims 

e Lifetime technical support 

Another thing to be aware of when comparing various 
providers’ quotes, and in talking to other customers, is the actual 
output of a panel or array as opposed to its STC (or “name plate”) 
wattage rating. Industry sources say the actual useable power of a 
system is typically about 75% of the rated power. This means that 
if your home needs three kilowatts of power your system should 
be rated for four kilowatts. 


Solar for Hot Water & Heating 


The science behind solar water heating is quite simple: If you've 
ever turned on a garden hose that’s been left out in the sun (only 
to get extremely hot water when you expected cold), you pretty 
much get how it works. In a basic solar hot water system, water or 
an antifreeze fluid is circulated through rooftop collector units, 
then down into the house (or swimming pool) where it feeds a 
system to supply domestic hot water or to supplement space 
heating equipment. 

Solar hot water systems are used in many different climates and 
are inexpensive and reliable enough to yield relatively quick 
financial returns in addition to long-term environmental benefits. 
For most homes, the solar system is used in conjunction with 
conventional heating equipment, such as a hot water heater or 
boiler, providing preheated water to the system to reduce its net 
energy use. On average, solar heaters for domestic hot water are 
most cost-effective when they supply around 70% of a home’s hot 
water. Solar systems supplementing heating equipment are most 
cost-effective when designed to offset 40% to 80% of the home's 
annual demand. 


Types of Hot Water Systems 

The basic setup of a solar hot water system includes one or more 
collectors, a storage tank, various control devices, and a network 
of piping. Indirect systems circulate the same water or fluid 
through a continuous pipe loop and transfer heat via a heat 
exchanger. Direct systems run fresh water through the collector's 
piping and into the home for direct use. 

Systems are also defined by their means of circulation. Active 
heaters use a pump to move the water or fluid mechanically; 
passive heaters move water without pumps, usually through the 
natural process of thermosyphoning: As the water in the collector 
heats up, it flows into a storage tank while cold water refills the 
collector tubes. 

Solar heaters for domestic hot water may include a separate 
storage tank that feeds preheated water into a standard tank-style 


hot water heater or a tankless on-demand heater. The water heater 
can then boost the temperature of the water as needed. In other 
systems, solar-heated water is fed directly into a hot water tank, 
which typically contains its own conventional heat source. 





Two systems for domestic hot water: An indirect, active system (left) heats water via a 
heat exchanger inside a hot water tank and uses a pump to circulate fluid to and from the 
solar collectors. A direct, passive system (right) heats the same water that gets used in 
the house and relies on natural processes for circulation. 





Solar Security Light Circuit 


A self-contained electrical circuit with dedicated loads, usually 
12-volt light fixtures, is one of the most useful solar amenities you 
can install. A standalone system is not tied into your power grid, 
which greatly reduces the danger of installing the components 
yourself. Plus, the fact that your light fixtures are independent of 
the main power source means that even during a power outage 
you will have functioning emergency and security lights. 





This 60-watt solar panel is mounted on a garage roof and powers a self-contained 
home security lighting system. Not only does this save energy costs, it keeps the 
security lights working even during power outages. 


Installing a single solar-powered circuit is relatively simple, but 
don’t take the dangers for granted. Your work will require permits 
and inspections in most jurisdictions, and you can’t expect to pass 
if the work is not done to the exact specifications required. 

Solar panels that convert the sun’s energy into electricity are 
called photovoltaic (PV) panels, and they produce direct current 
(DC) power. PV solar panel systems can be small and designed to 
accomplish a specific task, or they can be large enough to provide 
power or supplementary power to an entire family’s home. Before 
you make the leap into a large system, it’s a good idea to 
familiarize yourself with the mechanics of solar power. The small 
system demonstrated in this project is relatively simple and is a 
great first step into the world of solar. The fact that the collector, 
battery, and lights are a standalone system makes this a very easy 
project to accomplish. By contrast, installing panels that provide 
direct supplementary power through your main electrical 
service panel is a difficult wiring job that should be done by 
professional electricians only. 


DC Light Circuit Schematic 





TOOLS & MATERIALS 

Tape measure 

Drill/driver with bits 

Caulk gun 

Crimping tool 

Wiring tools 

Metal-cutting saw 

Photovoltaic panel (50 to 80 watts) 

Charge controller 

Catastrophe fuse 

Battery sized for 3-day autonomy 

Battery case 

Battery cables 

12-volt LED lights including motionsensor light 
Socket wrench 

20 ft. Unistrut 1-7/8" thick U-channel (See Resources, page 158) 
(4) 45° Unistrut connectors 

(2) 90° Unistrut angle brackets 

(4) Unistrut hold-down clamps 

(12) 3/8" spring nuts 

(12) 3/8 x 1" hex-head bolts with washers 
DC-rated disconnect or double-throw snap switch 
6 ft. length of 1/2" liquid-tight flexible metallic conduit 
(2) 1/2" liquid-tight connectors 

(2) Lay-in grounding lugs 

(2) Insulated terminal bars to accept one 2-gauge wire and four 
12-gauge wires 

(2) Cord cap connectors for 1/2" cable 

1/2" ground rod and clamp 

Copper wire (6-, 12-gauge) 

Green ground screws 

1/2" flexible metallic conduit or Greenfield 

1/2" Greenfield connectors 

(4) 11/16" junction boxes with covers 

(4) square boxes with covers 

6 x 6" junction box with cover 

14/2 UF wire 


1/4 x 20 nuts and bolts with lock washers 


Roof flashing boot 
Roof cement 
Silicon caulk 


oInstalling an Off-the-Grid Solar Lighting 
System 


Before you begin installing a standalone solar-powered circuit, 
you'll need to make some basic determinations. The panel 
location is chief among these questions. Position the solar panel 
where it will receive the greatest amount of sunlight for the 
longest period of time each day—typically the south-facing side 
of a roof or wall. For a circuit with a battery reserve that powers 
two to four 12-volt lights, a collection panel rated between 40 and 
80 watts of output should suffice. These panels can range from 
$200 to $600 in price, depending on the output and the overall 
quality. 


Mounting the Panel 


The photovoltaic panel must be securely mounted on a permanent 
stand and then connected via wires to the power distribution 
hardware inside the structure. Although some low-wattage panels 
come with a mounting stand, on larger PV panels you'll need to 
construct the mounting structure yourself using metal U-channels 
or other materials. The stand seen in this project is constructed 
with channels and fittings to secure the panel in a south-facing 
position on a garage roof. The structure is made with Unistrut 
brand metal channel and hardware (see Resources, page 158). 





The mounting stand for the PV panel is constructed from metal U-channel and pre- 
bent fasteners. Electrical connections to the power distribution system are made inside 
the garage. 
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The stand components are held together with bolts and spring-loaded fasteners. The 
45° and 90° connectors are manufactured specifically for use with this Unistrut system. 





Connections for the feed wires that carry current from the collector are made inside an 
electrical box mounted on the back of the collector panel. 


First, install two tracks of U-channel on the roof, parallel to the 
long edges of the panel. Attach the channels to the roof deck use 
the mounting hardware designed for your mounting system. 
Mount two 30° beam clamps onto the U-channel tracks to hold the 
panel at the best angle for maximum sunlight exposure. 

Determine the location of the wire leads that penetrate the roof 
and will connect to the charge controller and battery. Mark the 
position for the leads onto the roof and use a 7/8" drill bit to bore 
an opening in the roof at this mark. Install a roof flange with a 
rubber boot over the opening and insert a section of 3/4"-dia. PVC 
conduit into the boot. Seal all casing connections with silicon 
caulk. 

Attach the panel to the stand beam clamps and thread the lead 
wires through the PVC conduit leading into the structure. Tighten 
all bolts securely. Check that the panel fits tightly into the clamps 
and does not move even slightly when agitated. 


Make Interior Wiring Connections 


Mount a junction box inside the building directly underneath the 
PVC conduit and wiring entry point, attaching it to a rafter or 
truss. Secure the box to the PVC conduit and seal with silicon 
caulk. Feed the lead wires from the PV panel into the junction 
box. 

On a wall at roughly switch height, install a DC disconnect 
switch in a junction box. The disconnect switch allows you to shut 
off the flow of electrical current from the solar panel. Attach a 
junction box to enclose the DC disconnect to a wall stud near the 
battery and charge controller location. Run flexible metal conduit 
along the rafters or trusses and wall studs from the ceiling 
junction box to the DC disconnect box. 
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The feed wires from the collector are fed into a junction box inside the structure where 


connections to the power distribution equipment are made. 


Attach a junction box beneath the DC disconnect box to 
enclose the charge controller. Connect the controller to the DC 
disconnect box with flexible metal conduit. Install the charge 
controller inside the box. About 2" away from the charge 
controller, mount a touch-safe fuse holder with a 10-amp 
“catastrophe” fuse as well. 

Determine the placement of the battery and then decide where 
you will position the charge controller and DC disconnect nearby. 
The battery should be placed at least 18"off the floor in a well- 
ventilated area, where it won't be agitated by everyday activity. 

Build the battery shelving. Securely attach the plastic battery 
casing to a plywood shelf with wood screws. 

Set up grounding protection by pounding an 8-ft. long ground 
rod into the earth outside the building, about 1 foot from the wall 
on the opposite side of the charge controller. Leave about 2" of 
the rod sticking out of the ground. Attach a ground rod clamp to 
the top of the rod. Run a 6-gauge THWN wire from the ground 
rod to the bottom of the DC disconnect box. Cut the wire, leaving 
about 8" of length inside the DC disconnect box. 

Run wiring from the disconnect switch to the ceiling junction 
box. Thread 6-gauge wire through the PVC conduit and attach it 
directly to a metal component of the PV panel. This wire will run 
down to the grounding rod for lightning protection. 

Attach the two 14-gauge wires to the two terminals labeled 
“line” on the top of the DC disconnect switch. Route two more 
14-gauge wires from the bottom of the DC disconnect terminals 
into the junction box and connect to the “Solar Panel In” terminals 
on the charge controller. The black wire should connect to the 
negative terminal and the red to the positive. Screw a ground 
pigtail into the DC disconnect box and splice together both 6- 
gauge wires and the ground tail into a red wire connector. 





A 10-amp “catastrophe fuse” is inserted in the incoming current line to protect the 
fixtures from damaging power surges, most often the result of a lightning strike. 


Connect the charge controller to the battery. Run a 14-gauge 
wire from the charge controller output that goes to the battery to 
the line side of the touch-safe fuse. From the load side of the 
touch-safe fuse holder, run 14-gauge wire through the heavy-duty 
cable leading to the positive battery terminal location. Crimp the 
end to the eyelets of the battery casing. Crimp the negative battery 
terminal wire to the battery casing and route the wire through the 
second cable into another hole in the bottom of the charge 
controller junction box and connect to the charge controller at the 
designated location. 

Install the lighting fixtures and hook them up to the power 
source with UF cable. 

Make sure the disconnect switch is in the off position. Attach 
the crimped ends of the lead wires to the battery terminals and put 
the cover on the battery. At this point, label all wires and seek 
approval from your local building inspector. Connect the panel to 
the circuit. To stop the power flowing from the panel, cover it 
temporarily but securely with an opaque bag or blanket. Attach 
the black wire from the PV module to the negative lead and the 
red wire from the panel to the positive lead with yellow wire nuts. 
Fold the wires into the box and secure the cover onto the box. 
Remove the bag from the panel and turn the DC disconnect switch 
on to complete the circuit. 





The electrical components of the power processing system are wired in series through 
electrical boxes mounted inside the structure. The principal components include the 
disconnect switch (top box), a charge controller (middle box), and a battery controller 
(bottom box). An optional motion sensor (inset) triggers the lights. 
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The storage battery for the 12-volt system should be rated for three days of 
autonomous usage. Mount the battery in a sturdy plastic case that’s at least 18 in. above 
ground. 





Solar Heat 


Most homes, and especially older ones, are beset by one 
stubborn room that just never quite warms up—whether it’s a 
remote second floor bedroom, a kitchen or dining room with 
large, north-facing windows, or a main floor office in the corner 
closed off from the home’s central heating system. Operating an 
electric space heater can help you warm up in the short-term, but 
is not an energy-efficient or long-term solution to this problem. 
One very efficient long-term solution, however, is to build and 
install hot-air solar panels. Even if you don’t have a cold spot, a 
supplementary solar heat system can save plenty of energy 
dollars. 
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When combined, these t 
to carry 30 to 40% of the home heating load. 


Using solar energy to heat a cold space in your home is a great 
way to harvest the sun’s energy and supplement your home's heat 
in these problem areas. Solar hot air panels are fundamentally 
different than photovoltaic panels—this style is designed to use 
the sun’s energy to heat the air inside each box rather than to 
create electricity. Mounted on a south-facing wall or on the roof, 
solar hot air panels collect air from inside your home and blow or 
draw it through the thermal solar panels, which are essentially a 
series of metal ducts in a black box under tempered glass. As the 
air moves through the ductwork, the sun’s rays cause it to heat to 
high temperatures. Then, at the end of the duct, another vent 
moves the air back into your home’s heating ductwork or an 
interior vent, sending the now-heated air right into the home. 

You can build solar hot air panels yourself. This style seen here 
is simple: essentially, a box, a series of ducts, and a piece of glass. 
The panels are permanently installed and ducted in to your home, 
complete with automated thermostatic controls. In this project, 
we'll walk you through one version of a solar hot air panel 
designed and installed by Applied Energy Innovations of 
Minneapolis, Minnesota (see Resources p. 158), with the help of 
homeowner Scott Travis. 


Anatomy of a Hot Air Solar Panel 





The solar hot box is a very simple system. Cold air from the house is drawn up into a 
network of ducts in the collector, where it is warmed by the sun then circulated inside to 
heat the house. 
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The temperature control equipment opens and closes the damper and causes the 
blower fan to turn on and off as needed. 


TOOLS & MATERIALS 

Jigsaw or circular saw with metal-cutting blade 
Drywall saw 

Straightedge 

Aviation snips 

Tape measure 

Eye and ear protection 

Carpenter’s square 

Drill/driver with bits 

1/8" pop rivets 

Pop rivet gun 

High-temperature silicon caulk 
Caulk gun 

Aluminum foil tape 

1"-thick R7 rigid insulation 

2 x 6 steel studs 

Utility knife 

Tempered glass 

4" hole saw 

Sheet-metal start collars 

8" plenum box (2) 

4" male and female duct connectors 
1"-wide closed-cell foam gasket 

4" aluminum HVAC duct 
High-temperature black paint (matte) 
Trim paint roller 

Sheet-metal screws with rubber gaskets 
Chalkline 

Cardboard 

Scissors 

Reciprocating saw 

Roof jack 

Roofing cement 

Flashing 

Rubber gasket rooting nails 
Shingles (if needed) 

Unistrut 


Unistrut connectors 

Duct collars (2) 

3/8" threaded rod 

Spring-fed 8" backdraft dampers 
8" blower fan 

Temperature controls 


How to Build a Solar Hot Air Panel 





1 Cut and bend the box frame pieces from 2 x 6 steel studs. Each steel stud piece will 
wrap two sides of the panel with a 90° corner bend. Mark the bend location on both steel 
studs. Cut a relief cut into the 6" side of the stud with aviation snips at this mark. Bend 
the stud to an L-shape and use a square to ensure that the corner forms a true 90° angle. 





2 Drill 1/8" -dia. holes in the overlapping top and bottom flanges. Clamp the corners 
together before drilling and use a square to make sure the corner forms a 90° angle. 
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-dia. sheet-metal pop rivets in 


the 
top and bottom. Leave one corner open to create access for the insulation panel insert. 


3 Fasten the corners of the metal box with two 1/8" 





u 
4 Cut the foil-faced rigid foam insulation to match the interior dimensions of the box, 
using a drywall saw or a utility knife. 
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5 Apply high-temperature silicon to the bottom flanges of the box (inset). Fit the 1" 
foil-face rigid foam insulation into the back of the frame, then close up the box and 
secure the open corner. Cut 5"-wide strips of foam insulation to the length and width of 
the panel. Place a thick bead of silicon around the outside perimeter of the unit. Insert 
the strips into the silicon and tightly against the sides of the panel to hold the backing 
firmly in place. The foil should be facing into the box. 
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6 Seal the insulation edges. Place a bead of silicon around the inside corner where the 
insulation strips and backing panel meet, and then seal with foil tape. Flip the panel 
over. Place a bead of silicon on the intersection of the 2 x 6 stud flange and the back of 
the insulation and seal with foil tape. Conceal any exposed insulation edges with foil 
tape. 





7 Create inlet and outlet holes in the walls with a hole saw or circle cutter. The number 
and location of the ductwork holes depends on where each panel fits into the overall 
array (presuming you are making and installing multiple panels). The first and last 
panels in the series each will have one end wall that is uncut, while intermediate panels 


will have duct holes on each end wall (inset). 





8 Install a compartment separator in the firet and last panels with a piece of foil 
insulation set on edge. Cut ductwork access holes in the separator. Then, cut out holes 
for the ductwork that will pass through the separator. Also cut a plenum opening in the 
separated compartment in the first and last unit. 





9 Paint the entire box interior black using high-tempera 
completely. A trim roller works well for this task. 


ture paint and allow it to dry 





10 Insert the ductwork. Beginning at the plenum over the inlet duct, guide 4" 
aluminum HVAC ductwork ina serpentine shape throughout the entire multi-panel 
installation, ending at the outlet duct. Join ends of adjoining duct sections with flexible 
duct connectors fashioned into a U shape and secured with metal screws and foil tape 
(inset). Paint each section of ductwork with black high-temperature paint once it is in 


place. 





11 Paint the last section of ductwork and touch up around the interior of the box so all 
exposed surfaces are black. 
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12 Affix the glass top. First, double check that all openings in the panel are adequately 
sealed and insulated. Then, line the tops of the steel stud frame with foam closed-cell 
gasket tape. Carefully position the glass on top of the gasket tape, lined up 1/2” from the 
outside of the frame on all sides. Then, position foam closed-cell gasket tape around the 


perimeter of the top of the glass panel. 





13 Attach the casing. Work with a local metal shop to bend metal flashing that will 
wrap your panel box. Attach around the perimeter of the panel with sheet-metal screws 
with rubber washer heads. TIP: Be careful when working around the plenum ductwork. 


If you set the unit down on its backside, you will force the plenum up and break the seal 
around the opening. 





14 Mark off the panel layout locations on the roof. Transfer the locations of the 8"- 
dia. inlet and outlet holes to the roof as well. The location of these holes should not 
interfere with the structural framing members of your roof (either rafters or trusses). 
Adjust the panel layout slightly to accommodate the best locations of the inlet and 
outlet, according to your roof’s setup. Cut out the inlet and outlet holes witha 
reciprocating saw. 





Pe oe oe, 
15 Use a roof jack or Cone-jack to form an 8"-dia. opening. Apply a heavy double bead 
of roofing cement along the top and sides of the roof jack. Nail the perimeter of the 
flange using rubber gasket nails. Cut and install shingles with roofing cement to fit over 
the flashing so they lie flat against the flange. 
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16 Attach Unistrut mounting U-channel bars to the roof for each panel. Use the 
chalklines on the roof to determine the position of the Unistrut, and attach to the roof 
trusses with Unistrut connectors. 





17 Hoist the panels into position. Carefully follow safety regulations and use 
scaffolding, ladders, ropes, and lots of helpers to hoist the panels onto the roof. Wear 
fall-arresting gear and take care not to allow the plenum ductwork to be damaged. 
Connect the inlet and outlet ducts on the panel(s) to the openings on the roof (inset). 
Position the panels so the inlet and outlet openings match perfectly, and attach with a 


duct collar and silicon caulk. 
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18 Connect the panels to the Unistrut with 3/8" threaded rod attached at the top and 
bottom of the panel on the outside. Cut threaded rod to size, then attach to the Unistrut 
with Unistrut nuts. Attach the top clip to the top of the rod and the front face of the 
panel. Tighten the assembly to compress the panel down to the Unistrut for a tight hold. 
Seal the panel connections with 1" foam gasket tape around each end of the panels 
where they connect. Place a bead of silicon caulk on top of the gasket tape and then 
attach 3"-wide flashing over the two panels at the joint. Attach flashing to the panel with 
galvanized sheet metal screws with rubber gasket heads. 





19 Hook up the interior ductwork, including dampers and a blower fan. The manner 
in which this is done will vary tremendously depending on your house structure and 
how you plan to integrate the supplementary heat. You will definitely want to work with 
a professional HVAC contractor (preferably one with experience with solar) for this part 
of the job. 
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Converting Measurements 


Multiply by: 
Millimeters 25.4 


Meters 0.305 
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Kilometars 1.609 


uore meters 0.093 


Cubic centimeters 16.4 
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Liters 0.946 (Imp. 1.136) 


> 
= 
i=} 
= 
a 
= 
= 
wn 


Gtams 28.4 


Oo 
= 
= 
a 
oo 
a“ 


Metric tons 0.907 


=" 
Ss 
2 
a 





To Convert: To Multiply by: 


Millimeters Inches 
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Cubic centimeters Cubic inches 0.061 
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Converting Temperatures 

Convert degrees Fahrenheit (F) to degrees Celsius (C) by 
following this simple formula: Subtract 32 from the Fahrenheit 
temperature reading. Then mulitply that number by 5/9. For 
example, 77°F - 32 = 45. 45 x 5/9 = 25°C. 


To convert degrees Celsius to degrees Fahrenheit, multiply the 
Celsius temperature reading by 9/5, then add 32. For example, 25° 
C x 9/5 = 45. 45 + 32 = 77°F. 
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Resources 


AEE Solar 
800-777-6609 
www.aeesolar.com 


Applied Energy Innovations 
612-532-0384 


www.appliedenergyinnovations.org 
Pages 141 and 149 


Atkinson Electronics 
800-261-3602 
atkinsonelectronics.com 


The Barefoot Beekeeper 
www.biobees.com 


Page 126 


Earthtronics and Honeywell 
866-6-EARTH-O 


www.earthtronics.com/honeywell.aspx 


Envirosink 
888-663-4950 
www.envirosink.com 


Page 19 


Flotender 
800-906-0604 
www.flotender.com 


Unistrat Metal Framing 
800-521-7730 
Wwww.unistrat.us 


Page 143 


Wind Powering America 
www.windpoweringamerica.gov 
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Fertilizers and Soils 
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in the Home Garden (CIS 1194) 0... (online only) 
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INTRODUCTION 


University of Idaho (UI) Extension’s Idaho 
Master Gardener Program provides gardeners with 
opportunities to improve their horticultural 
knowledge and skills as well as to serve their 
communities. “Helping people grow” is the motto of 
the program. The program is conducted through 
participating UI Extension county offices under the 
direction of UI Extension educators. 


Hundreds of Idaho Master Gardener™ volunteers 
give their time each year. Due to rapid urbanization 
in Idaho, training Master Gardeners is a critical 
element of extension education in Idaho. Master 
Gardener volunteers give time and effort to provide 
quality learning experiences, thereby improving the 
quality of life for Idaho’s citizens. Volunteers also 
provide the important service of problem solving for 
issues related to gardening and landscaping. Idaho 
Master Gardeners are the second-largest volunteer 
group with which UI Extension works in Idaho (4-H 
is the largest). 


To help Idaho Master Gardeners prepare for these 
roles, the University of Idaho’s College of 
Agricultural and Life Sciences provides credit and 
certificate courses to prospective and active Idaho 
Master Gardeners across the state. 


PURPOSE 


The Idaho Master Gardener Program serves as an 
educational and volunteer organization. The 
program’s purpose is to provide technical assistance 
and information in the area of home horticulture to 
people in all Idaho communities through qualified 
volunteers. UJ Extension educators and specialists, 
staff, and volunteers share vision, ideas, and 


responsibilities for the program. However, ultimate 
responsibility for the Idaho Master Gardener 
Program is with the extension educators, who are 
accountable for operation of the program. 


PROGRAM ADMINISTRATION 


University of Idaho Extension 


The Idaho Master Gardener Program is part of 
University of Idaho Extension, an educational 
resource partnership that extends research and 
technology to the people of Idaho as part of the 
university's land-grant mission. UJ Extension, in 
turn, is administered within the University of Idaho 
College of Agricultural and Life Sciences, which is 
funded in part by the Agricultural Research and 
Extension Service appropriation from the Idaho 
legislature. 


UI Extension helps people help themselves by 
bridging gaps between research and everyday 
problems. Areas of expertise are agriculture, 
community development, family and consumer 
sciences, natural resources, and youth development. 


All UI Extension programs, including the Idaho 
Master Gardener Program, are administered through 
three extension districts in Idaho: northern, 
southern, and eastern. Many training events and 
volunteer opportunities are planned at the district 
level in collaboration with volunteers. 


Funding 


UI Extension is funded through a three-way 
partnership among local, state, and federal 
governments. In addition, volunteers, businesses, 
and private organizations contribute time, talent, and 
supplies. 
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Personnel 


Idaho Master Gardener educational programs are 
conducted at the county level by University of Idaho 
Extension educators. These educators are members 
of the University of Idaho faculty. Educational 
materials and events are developed in cooperation 
with the Department of Plant, Soil and 
Entomological Sciences and other departments 
within the University of Idaho College of 
Agricultural and Life Sciences. 


Extension educators are based in UI Extension 
offices in nearly every Idaho county and at the Fort 
Hall, Nez Perce, and Coeur d’ Alene Indian 
reservations. The educators are supported by 
subject-matter specialists and researchers, also 
university faculty members, located at University of 
Idaho research and extension centers around the 
state and on the University of Idaho campus in 
Moscow. 


Extension faculty and their support staff work 
with the people of Idaho to address agricultural, 
natural resource, youth, family, community, and 
environmental issues. Collaborative relationships 
with countless agencies, groups, and individuals 
make possible a vast array of innovative educational 
programs. 


TRAINING AND CERTIFICATION POLICIES 


Requirements for becoming a certified Idaho 
Master Gardener and for maintaining certification 
are detailed below. The listed requirements are 
minimum statewide standards, and it should be 
understood that extension educators in some 
counties may have more stringent requirements for 
participation. This is a prerogative of the extension 
educator. 


Initial training and certification 
Idaho Master Gardeners 


Becoming an Idaho Master Gardener involves a 
significant commitment of time and effort. Initially, 
applicants must receive at least 30 hours of basic 
education on a variety of topics related to plant 
science, landscaping, and urban horticulture. 
Individuals must receive a satisfactory grade on 
exams or demonstrate competency in the course 
content to the satisfaction of the program 
coordinator. 


Following the basic training course, and within a 
6-month to |-year period (timing may vary by 
county, course schedule, and extension educator 
preference), an additional minimum of 30 hours of 
practicum/hands-on training and directed volunteer 
service must be completed. The type of hands-on 
training is based on a mutual decision between the 
supervising UI Extension educator and the Idaho 
Master Gardener trainee. At least part of the service 
hours must be spent in or arranged through the 
county extension office. 


The applicant will receive certification as an 
Idaho Master Gardener upon successful completion 
of the Idaho Master Gardener Program classroom 
instruction, examinations, and hands-on training, 
including completion of volunteer hours. 
Certificates and identification badges that verify 
program status and satisfactory program completion 
are provided at the discretion of each responsible 
county extension educator. 


Certification as an Idaho Master Gardener is 
valid for 1 year only. 


Advanced Idaho Master Gardeners 

Many Idaho counties offer the opportunity to 
become an Advanced Idaho Master Gardener by 
participating in specific, advanced-level training. 
The process of qualifying as an Advanced Idaho 
Master Gardener can vary widely by county, and 
volunteers should seek advice from the local 
coordinator to determine requirements. Certification 
as an Advanced Idaho Master Gardener is valid for 
1 year, and continuous recertification is required to 
maintain status. 


Continuing certification 
Idaho Master Gardeners 

To maintain Idaho Master Gardener certification 
in years subsequent to initial training, a volunteer 
must complete a minimum 3 hours of 
education/training and 7 hours of service every 
12 months. If these requirements for training and 
service are not met, recertification will not be 
issued. See “Time away from recertification” for 
policies on becoming recertified. 


Advanced Idaho Master Gardeners 


Individuals may retain Advanced Idaho Master 
Gardener status by completing a minimum of 10 
hours training plus 10 hours volunteer service every 
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12 months. Extension educators at some locations 
may require more hours or have additional 
requirements. 


Time away from recertification 


Any person missing recertification for lor 2 years 
may again become a certified Idaho Master 
Gardener or Advanced Idaho Master Gardener by 
completing the annual recertification requirements 
without additional training or testing. Any person 
who misses recertification for 3 consecutive years 
must take a closed-book recertification exam and 
obtain a minimum score of 70 percent. The person 
may take the exam only once. If the person fails to 
attain a score of at least 70 percent, he/she must 
retake the 30-hour basic training course and 
complete the 30 hours of hands-on training and 
directed volunteer service to be certified as an Idaho 
Master Gardener. 


Transferring Master Gardener status 
From another state 

Individuals previously trained as a Master 
Gardener in another state may seek to become Idaho 
Master Gardeners. They must first provide a letter 
of recommendation from their previous county or 
state Master Gardener program coordinator. In 
addition, they must schedule an entrance interview 
with the UI Extension educator or program 
coordinator responsible for the Idaho Master 
Gardener Program in their county. In the interview 
they will mutually agree to the necessary training to 
be certified in the Idaho Master Gardener Program. 


From another Idaho county 

Idaho Master Gardeners who move to a new 
county within the state will retain their certification 
but may be required by the extension educator in the 
new location to participate in additional training 
before serving as a volunteer within that county. 
Advanced Idaho Master Gardeners must meet the 
training requirements of the new county before 
being granted active status. 


Idaho Master Gardener emeritus 
Purpose 

The purpose of Idaho Master Gardener emeritus 
status 1s to recognize and keep exceptional 
volunteers involved in the program. Emeritus status 
is intended to be awarded to an Idaho Master 
Gardener who has given exemplary service over the 
years, beyond the basic requirements to maintain 


certification, but is no longer able to meet all 
recertification requirements or participate fully in 
the program due to time constraints or health issues. 
Emeritus status may also be given posthumously to 
an exceptional Idaho Master Gardener Program 
volunteer. 


Privileges 
¢ Maintains Idaho Master Gardener certification 
by completing a minimum of 5 hours of hands- 
on service and/or education per year 


¢ No longer is required to pay Idaho Master 
Gardener Program class fees but may attend 
any and all classes offered 


¢ Has full use of resources in the University of 
Idaho Extension office 


¢ Maintains membership in local Idaho Master 
Gardener associations with the payment of 
dues reduced or eliminated, at the discretion of 
the organization 

Eligibility 

* Has served for at least 10 years as an Idaho 
Master Gardener and volunteered for at least 
500 hours 


¢ Is an exemplary active participant in the local 
Idaho Master Gardener Program 


¢ Has supervised a significant number of 
horticulture community projects or taught a 
significant number of horticulture classes to 
the general public and/or assisted in teaching 
Idaho Master Gardener Program classes 


¢ Has been an active contributing Idaho Master 
Gardener in solving horticultural problems for 
the general public through the extension office 
(for example, through a plant diagnostic clinic) 


Nomination process 
¢ No more than two persons per year per county 
may receive emeritus status. Emeritus status 
does not have to be awarded every year, but 
only as needed. 


¢ A letter of nomination is sent to the University 
of Idaho Emeritus Committee in the county by 
any active Idaho Master Gardener, extension 
educator, or program coordinator. An emeritus 
committee member may also nominate an 
Idaho Master Gardener for emeritus status. No 
emeritus committee member may be 
nominated for the award during his or her term 
on the committee. 
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¢ A report summarizing all past work and hours 
completed by the nominee must be turned in 
to, or completed by, the emeritus committee as 
part of the nomination process. 


¢ The decision to award emeritus status is made 
by the emeritus committee in the county. The 
committee will consist of the extension 
educator coordinating the Idaho Master 
Gardener Program in the county and two or 
three active Idaho Master Gardeners chosen by 
the extension educator. Membership on the 
emeritus committee may last no more than 3 
years. 


Training of trade-related professionals 


Industry professionals are welcome to extend or 
supplement their knowledge and credentials through 
University of Idaho classes and certification 
programs, including the Idaho Master Gardener 
Program. However, professionals must recognize 
that the Master Gardener course is specifically 
designed to train active volunteers. If a trade 
professional knows up front that providing volunteer 
service is not feasible, reimbursement for training 
and materials or in-kind support of the program will 
need to be negotiated with the extension educator. 
Also, because this is a volunteer training program, 
the supervising extension educator may rightfully 
accept only a limited number of trade applicants in 
any one training session. 


Upon completion of the course, trade applicants 
should exercise proper business ethics by not 
utilizing their Idaho Master Gardener status to 
directly enhance their business opportunities. 
Additionally, it is considered inappropriate to solicit 
for personal or business purposes at or during 
University of Idaho Extension volunteer meetings, 
training sessions, or other functions. 


APPLICATION AND TRAINING PROCEDURES 


Application and volunteer position 
description 

Before beginning training, each applicant must 
complete and sign an Idaho Master Gardener 
Program application and an opportunity contract 
(included at the end of this chapter). Before taking 
part in any volunteer service, either as a trainee or 
as a certified Idaho Master Gardener, each 
individual must also read and sign an Idaho Master 
Gardener Program authorized volunteer position 
description (included at the end of this chapter). The 


position description outlines the requirements of the 
volunteer position and the methods of supervision. 
The position description is also required to activate 
University of Idaho liability insurance for the 
volunteer. Position descriptions will be kept on file 
in the county extension office. 


Fees 


Fees vary from county to county based on the 
needs of the local program. Fees may be used to 
cover the cost of the Idaho Master Gardener 
Program Handbook, materials and resources for the 
classes, lab supplies, tours, and field trips. 


Training dates and locations 


Contact your local University of Idaho Extension 
office for specific times, dates, and locations for 
Idaho Master Gardener training. In most counties 
training begins in January and ends in April or May. 
However, some counties offer summer or fall 
courses. 


Master Gardener training outside the county 
of residence 


In any given year, Master Gardener training is 
offered in approximately 20 of the 44 Idaho 
counties. Many extension educators serve multiple 
counties, including those that do not maintain 
Master Gardener volunteer programs. In the case of 
multi-county programs, Idaho Master Gardeners 
may be required to perform at least part of their 
volunteer service in the county wherein they were 
initially trained. The volunteer may discuss 
arrangements, prior to submitting an application for 
training, to serve partly or wholly in the county 
where they reside. It is important to recognize that 
each county program is unique and has different 
resources available to implement the Master 
Gardener program, and volunteer situations may not 
always be ideal. 


College credit 


Applicants accepted into the Idaho Master 
Gardener Program may, for an additional fee, obtain 
college credit from the University of Idaho College 
of Agricultural and Life Sciences. Up to three 
credits can be earned. Extra classwork and/or 
practicum work may be required for a satisfactory 
grade. Contact your local UI Extension office for 
more information about this opportunity. 





CHAPTER 1 


INTRODUCTION AND POLICIES 


ADDITIONAL PROGRAM POLICIES 


Volunteer activity record 


UI Extension requires an accounting of volunteer 
hours and tasks for all Idaho Master Gardeners and 
trainees. An activity log provides legal protection 
for the volunteer while in the course of service. It 
also allows the local coordinator to provide credit 
for volunteer service and measure the effectiveness 
of the program. Use the volunteer activity record 
(available at the end of this chapter) to keep track of 
your volunteer hours, activities, and contacts. 
“Hours” is the total number of hours a volunteer has 
spent on Idaho Master Gardener activities. 
“Contacts” refers to the number of people the 
volunteer assists. 


Impact and accountability 


Master Gardeners plan and implement numerous 
countywide community projects. It is very important 
that they document the inputs, outputs, and 
outcomes of their projects, tasks, and assignments. 
Accountability should be one of the important 
factors in all phases of communication, planning, 
implementation, and evaluation of their projects. 


Reimbursement for expenses 


Idaho Master Gardeners share their knowledge 
free of charge with individuals, groups, schools or 
in community service roles but may accept 
reimbursement for mileage and materials. 


Liability coverage 
For trainees 


Only authorized volunteers are entitled to the 
protection of the University of Idaho’s lability 
coverage program. As a rule, during the required 30 
hours of coursework, a Master Gardener trainee is 
not an authorized volunteer and therefore not 
covered by the university’s liability insurance 
program. Prior to beginning coursework, applicants 
must read and sign an acknowledgement of risk and 
waiver of liability (available at the end of this 
chapter). If a trainee desires to participate in 
authorized volunteer service before the completion 
of coursework, he or she must get the approval of 
the appropriate extension educator and fill out an 
Idaho Master Gardener Program authorized 
volunteer position description. 


For authorized volunteers 


Prior to starting the 30 hours of hands-on training 
necessary for certification as an Idaho Master 
Gardener, each trainee must complete the authorized 
volunteer position description in preparation for 
becoming an authorized volunteer. It should be 
recognized that becoming an authorized volunteer is 
not the same as becoming a certified Idaho Master 
Gardener. Authorized volunteers are persons who 
have been directed and given permission, in writing, 
to perform a specific function by a University of 
Idaho employee with the authority to recruit 
assistance. The volunteer is then protected while 
acting within the scope and course of this authorized 
volunteer service. 


The liability coverage program will respond to a 
claim against a volunteer if the university is able to 
document that the person was an authorized 
volunteer acting within the scope and course of the 
requested service and during the time they were 
volunteering. Documentation for an authorized 
volunteer should include: 


1. A completed authorized volunteer position 
description on file. The position description 
needs to specifically state the duties for which 
the volunteer is responsible. 


2. A log of the volunteer’s hours, based on the 
volunteer activity record that is maintained by 
a university employee at the local county 
office. 


Workers’ compensation coverage 


Workers’ compensation coverage is provided by 
the Idaho State Insurance Fund for all employees. 
Authorized volunteers, such as Idaho Master 
Gardeners, may be eligible for workers' 
compensation coverage, which is decided on a case- 
by-case basis by state insurance fund claims 
adjudicators. To present a claim, it is vital that the 
university have on file a completed authorized 
volunteer position description and an up-to-date 
volunteer activity record. The claim adjudicator will 
want to establish that the volunteer's duties were 
authorized, that he or she was working within the 
established course and scope of his or her duties, 
and that he or she was “on the job” at the time of 
the potential workers’ compensation incident. 
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Vehicle coverage 


When an authorized volunteer uses a privately 
owned vehicle for official university business, the 
privately owned vehicle’s liability and physical 
damage insurance is primary and the University of 
Idaho’s liability insurance is secondary, up to the 
limits of the Idaho Tort Claims Act. Individuals 
should check with their own insurance agent to 
determine coverage on their privately owned vehicle 
when used for business purposes. 


Prior to being authorized to use a University of 
Idaho vehicle, each authorized volunteer Idaho 
Master Gardener must become a “qualified driver.” 
To become a qualified driver of a university vehicle, 
Master Gardeners must participate in a training 
course as defined in the University of Idaho 
Administrative Procedures Manual, chapter 5. 


Working with youth 


Idaho Master Gardener volunteers may have 
opportunities to work with youth in school programs 
or in 4-H or other youth organizations. In order to 
work with youth, all UI Extension volunteers, 
including Idaho Master Gardeners, must first go 
through an approval process, which includes a 
criminal background check, interview, and reference 
check. Until a volunteer has successfully completed 
the screening process, he or she should do no 
volunteer activities that involve working with youth 
unless a person authorized to supervise youth is 
present. For example, a volunteer may teach youth 
in a public school if the teacher of the class is 
present. Even if a volunteer is authorized to work 
with youth, it is still advisable that a second adult 
be present. 


Civil rights and diversity 


The University of Idaho has the following 
nondiscrimination policy: 


"The University of Idaho has a policy of 
nondiscrimination on the basis of race, color, 
religion, national origin, sex, sexual orientation, 
gender identity/expression, age, disability or status 
as a Vietnam-era veteran. This policy applies to all 
programs, services, and facilities, and includes, but 
is not limited to, applications, admissions, access to 
programs and services, and employment." 


In addition, discrimination is prohibited across 
the nationwide Cooperative Extension System in 


programs and with respect to individuals, audiences, 
groups, and organizations. 


Idaho Master Gardeners, as representatives of UI 
Extension, are bound by this same policy. Idaho 
Master Gardener volunteers must make every effort 
to avoid discrimination in the form of either 
commission (purposefully excluding groups or 
individuals) or omission (adopting practices that 
inadvertently give preference) within the scope of 
their volunteer service. As a routine practice, Idaho 
Master Gardener volunteers should find creative 
ways to include underserved audiences. 


Making recommendations—Providing accu- 
rate information 


Whether through phone calls, home visits, plant 
clinics, presentations, newsletters, e-mails, websites, 
or other efforts, the information provided by Idaho 
Master Gardener volunteers must be unbiased and 
research-based. It must be accurate, current, and, 
when possible, taken from University of Idaho 
publications and research. Our mandated focus and 
emphasis is to extend to the people of Idaho the 
information being developed at the University of 
Idaho or other land-grant universities. 


Idaho Master Gardener volunteers should use tact 
when advising clients. Your responsibility as a 
representative of the University of Idaho is to be an 
objective source of information rather than a 
subjective proponent for a particular approach. 


It often is necessary to locate and interpret 
printed and online references to answer a client’s 
question. Look first to resources from University of 
Idaho Extension or from the extension services of 
universities in neighboring states as well as to 
authoritative reference texts or research papers 
written by university experts. These sources have 
passed through a rigorous review process for 
technical accuracy so can be used with confidence. 


University of Idaho publications can be obtained 
at the local UI Extension office; by writing to 
Educational Publications Warehouse, University of 
Idaho, 875 Perimeter Drive MS 2332, Moscow, ID 
83844-2332; by calling (208) 885-7982; by faxing 
(208) 885-4648; or by e-mailing 
calspubs@uidaho.edu. Many publications are 
available to download from 
http://www.cals.uidaho.edu/edComm/catalog.asp 
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As an Idaho Master Gardener, you may make 
recommendations about home horticulture, home 
vegetable and home fruit culture, ornamentals, turf, 
and tree and landscape care. Do not make 
recommendations in areas within which you lack 
knowledge or experience. Refer questions related to 
the commercial nursery industry or commercial 
farm crops to the UI Extension educator in your 
county or to the appropriate UI Extension specialist. 


Making pest management 
recommendations 


When appropriate, provide clients with 
recommendations about pesticides and alternatives 
to pesticides so they can choose the best option for 
themselves. Often there is more than one solution to 
a pest problem; sometimes there is no simple 
solution. Pest problems not specifically covered by 
University of Idaho recommendations and that do 
not involve pesticide applications may be handled 
by suggesting treatments that an experienced Idaho 
Master Gardener considers appropriate. 


Scope of responsibilities 

Idaho Master Gardeners are authorized to make 
pesticide recommendations only for yard and garden 
pests, including pests of indoor houseplants. 


* Do not advise homeowners with questions 
about other household pest control, such as 
pantry insects, structural pests, or crawling 
invading insects. 


¢ Never advise anyone about pesticides for any 
commercial agricultural, horticultural, or 
landscape planting; this restriction includes, 
but is not limited to, commercial field and row 
crops, landscape nurseries, forest lands, and 
public recreation sites. State law requires that 
people making pesticide recommendations for 
commercial operations be certified and 
licensed as a pesticide applicator by the State 
of Idaho. 


¢ Do not answer questions about pesticide 
liability issues. Direct all such questions to the 


UI Extension educator for further referral and 
action. 


¢ Do not make pesticide recommendations to 
clients on behalf of the University of Idaho 
until you have satisfied each of the following 
three steps: 


1. Successfully completed Idaho Master 
Gardener Program training 


2. Successfully completed an additional 
training module specific to pesticides 


3. Signed and filed the pest management 
agreement (located at the end of this 
chapter) 


Master Gardener coordinators will ensure that all 
Idaho Master Gardeners working under their 
supervision complete steps | through 3 above, 
keeping the signed pest management agreement 
form on file as a permanent record. 


Recommending registered pesticides 

When making pesticide recommendations as an 
Idaho Master Gardener, both you personally and the 
University of Idaho will be protected from potential 
liability issues if you satisfy these two conditions: 


1. You recommend a pesticide legally registered 
and labeled for use in the yard or garden (or 
for indoor houseplants). The specific plant or 
site for application must be listed on the label. 
It violates federal and state law to apply a 
pesticide to a plant or site not listed on the 
label.' 


2. The advice you give about how to use the 
pesticide is exactly as the pesticide label 
requires. 


Be careful to note the directions for use, 
including application rates, timing, and frequency; 
pre-harvest and re-entry waiting periods; personal 
protective equipment; and product and container 
disposal. As a general practice, the specific target 
pest also should be listed on the label, but this is not 
required by state and federal law. 





‘Idaho State law, Title 22, Chapter 34 (pesticide law) specifically states: 


No person shall: 


(1) Use a pesticide in a manner inconsistent with its labeling except as provided for by rule. 
(2) Make pesticide recommendations in a manner inconsistent with its labeling except as provided for by rule. 
(3) Make false or misleading claims through any media relating to the effect of pesticides or application methods to be utilized. 
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Federal pesticide law’ does allow these three 
exceptions about using pesticides in ways not stated 
on the label: 


1. It is legal to apply less than the rate stated on 
the label (for example, the label advises 1 Ib, 
so it is legal to apply less than 1 Ib). 


2. It is legal to apply less frequently than stated 
on label (for example, the label says apply 
every 7 days, so it is legal to apply every 8th 
or 9th day or longer period, as long as the pre- 
harvest interval is followed). 


3. It is legal to apply a pesticide for a pest not 
listed on the label as long as the plant or 
application site is listed on the label (for 
example, the label says the product can be 
used for beetles on cabbage, so it is legal to 
apply for caterpillars on cabbage even though 
the label does not mention caterpillars). 


Idaho Master Gardeners may recommend any of 
these three exceptions but first must confer with the 
UI Extension educator or a UI Extension specialist 
to ensure the advice is technically sound. This 
requirement to confer with a University of Idaho 
expert is especially true when recommending 
pesticides for pests not cited on the label; your 
specific pest deliberately may have been excluded 
from the label because the product does not work 
against that species. So while these three exceptions 
are permitted, in general the best practice is to not 
deviate in any way from label directions. You never 
will make a mistake if your recommendation exactly 
agrees with the label. 


As an Idaho Master Gardener volunteer, you 
should make good-faith pesticide recommendations 
that are based on information directly from the 
pesticide label or already recommended by 
University of Idaho research and extension faculty 
or their peers at other regional universities, 
especially those in the Pacific Northwest and 
Intermountain West. Faculty expert 
recommendations appear in the annually updated, 
three-volume Pacific Northwest pest management 
handbooks as well as in Current Information Series 
publications and bulletins published by UI 
Extension. It is always a good practice to inform 
every client that the actual pesticide label always 


takes precedence over any oral or written 
recommendation. 


Do not endorse any particular pesticide brand 
name, business, or service. Your mission as a 
representative of UI Extension is to be an objective 
source of information and knowledge that is not 
biased in any way. For example, rather than 
recommend a homeowner use RoundUp weed killer, 
you instead would advise use of products containing 
the active ingredient glyphosate and then give 
commercial trade names (like RoundUp, KleenUp, 
Eliminator Weed and Grass Killer) of locally 
available products. This approach does not imply 
endorsement. 


Recommending household chemicals, homemade 
pesticides, and related tactics 

Home chemicals. Never recommend any 
household cleaning product or other home chemical 
for pest control unless the product label specifically 
states it can be used to control or repel pests on your 
exact application site against your particular target 
pest. Only recommend pesticides specifically tested 
and approved by the Idaho State Department of 
Agriculture and/or the U.S. Environmental 
Protection Agency for your particular pest situation. 


Homemade pesticides. Never recommend any 
recipe for homemade pesticides, regardless of how 
low risk it might seem or the presumed authoritative 
knowledge of the reference. You might unwittingly 
recommend a compound that physiologically 
damages the plant rather than protect it from pests, 
or, even worse, the homemade mixture might pose a 
real health risk to the homeowner, pets, or wildlife. 


Homemade devices. You may recommend use of 
homemade physical and mechanical devices such as 
sticky boards that trap aphids or slug traps baited 
with beer. Devices and related physical control 
actions, such as using a garden hose to forcefully 
spray off aphids from sturdy landscape plants or 
killing weeds with steaming-hot water, are not 
considered pesticides by state and federal law and 
so are not subject to the Idaho Master Gardener 
Program pesticide policy. But, as always, base your 
advice on trusted, research-documented reference 
materials as supplemented by the knowledge and 
observations of an experienced Idaho Master 
Gardener. 





* Federal Insecticide Fungicide Rodenticide Act section 2ee (FIFRA 2ee) 
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Making fertilizer recommendations 


Fertilizer recommendations do not require state 
certification or licensing. When making fertilizer 
recommendations, use University of Idaho 
recommendations or those on the label of the 
product being used. Cultural problems not 
specifically covered by University of Idaho 
recommendations and that do not involve pesticide 
applications may be handled by suggesting 
treatments that an experienced Idaho Master 
Gardener considers appropriate. 


Use of title and logo 


The title Idaho Master Gardener™ and 
derivatives thereof are trademarked to the 
University of Idaho and are to be used only and 
exclusively in association with University of Idaho 
Extension’s Idaho Master Gardener Program and not 
for commercial purposes. Idaho Master Gardeners 
should not display credentials or use their title to 
advance their business interests or a personal 
agenda. Persons are expected to identify themselves 
as participants in the Idaho Master Gardener 
Program only when performing volunteer work 
affiliated with the program. The training, 
experience, and certification gained in the Idaho 
Master Gardener Program may be used and listed as 
qualifications when seeking employment. 


Additionally, the Idaho Master Gardener Program 
logo, letterhead, and other brand elements must not 
be used for advertising or any other purpose outside 
the activities of the program. All volunteers are 
expected to help maintain the integrity of the Idaho 
Master Gardener Program. 


Idaho Master Gardener associations 
Membership and supervision 

Idaho Master Gardener associations are county- 
based associations formed at the discretion of the UI 
Extension educator. People who are certified Idaho 
Master Gardeners may belong to a county-based 
Idaho Master Gardener association. Operation of the 
association is under the direct supervision of a UI 
Extension educator or Idaho Master Gardener 
Program coordinator. 


Purpose 


Following are the purposes of a county Idaho 
Master Gardener association: 


¢ Enhance the overall benefits of the Idaho 
Master Gardener Program in local 
communities 


¢ Provide ongoing education to help people 
maintain their Idaho Master Gardener 
certification 


* Develop educational programs to be delivered 
to citizens in the county to supplement the 
University of Idaho home horticulture program 


¢ Provide camaraderie for individuals with 
similar interests and purposes 


Association income, bank accounts 


There may be a need to have a source of income 
to enhance the educational efforts of the Idaho 
Master Gardener association. The association may 
charge dues if so desired and/or raise money by 
other means such as plant sales. Money may be held 
in a local county UI Extension office account if 
allowed by the county or be deposited in a separate 
bank account with a unique taxpayer identification 
number. No money shall be held in the name of an 
individual (see County Operations Handbook, 
section B-3, for complete information on proper 
money handling procedures). Idaho Master 
Gardener associations with 501(c)(3) status are still 
accountable to the University of Idaho, as the 
association funds are generated while individuals 
are volunteering under the supervision of the 
university. 


Unaffiliated associations 

People who are currently certified as Idaho 
Master Gardeners or who have been certified are not 
prohibited from forming associations that are 
separate from the University of Idaho, but these 
associations will not be recognized by the 
University of Idaho and their members are 
prohibited from conducting educational programs 
under the auspices of the Idaho Master Gardener 
Program or the University of Idaho and must not 
refer to the independent association as an Idaho 
Master Gardener association. Furthermore, if such 
an association is formed, members must not use the 
title Idaho Master Gardener or derivatives thereof. If 
an association organized under the guidance of the 
university later separates from it, all funds in an 
account at the time of separation belong to the 
University of Idaho. 
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Role of UI Extension educator in Idaho Master 
Gardener associations 

A University of Idaho extension educator is 
responsible for the Idaho Master Gardener Program 
within an assigned county or area and for the 
operation and function of its Idaho Master Gardener 
association. Duties of a UI Extension educator 
working with its county association include: 


* Coordinate an Idaho Master Gardener 
volunteer training program to certify 
volunteers 


¢ Preapprove all volunteer projects for 
noncertified volunteers who have completed 
the coursework and are seeking Idaho Master 
Gardener certification. A UI Extension 
educator will approve only those volunteer 
projects that contain an element of education 
for the recipients; the information presented 
must be from the University of Idaho, another 
university, or some other reliable research- 
based source. 


¢ Assist certified Idaho Master Gardeners to 
develop projects, if needed 


¢ Projects such as workshops, short courses, 
community gardens, etc., developed by 
certified Idaho Master Gardeners need to be 
preapproved by the extension educator; 
however, a simple request for an educational 
presentation by a group does not need 
preapproval (for example, a request by a local 
garden club for a presentation on pruning 
roses). Projects must contain an element of 
education for the recipients, and the 
information presented must be from the 
University of Idaho, another university, or 
some other reliable research-based source. 


¢ Approve or provide additional training needed 
by volunteers to maintain their Idaho Master 
Gardener certification 


¢ Meet with association members on a regular 
basis 
* Assist Idaho Master Gardener volunteers to 
develop educational projects that are beneficial 
to the citizens of their county 
Responsibilities of Idaho Master Gardener 
association members 


An Idaho Master Gardener association will be 
more successful if all members take an active role. 


Just as a UJ Extension educator has a responsibility 
to the association, its members should assume the 
following responsibilities: 


¢ Help develop and deliver educational 
programs for citizens in the county to 
supplement the Idaho Master Gardener and 
home horticulture programs 


¢ Assist in developing and delivering 
educational programs for members of the 
association 


* Work to enhance the overall benefits of the 
Idaho Master Gardener Program to all citizens 
in the county 


¢ Mentor individuals seeking to become Idaho 
Master Gardeners 


¢ Work cooperatively with the UI Extension 
educator or program coordinator 


* Be certain that all volunteer projects counting 
toward Idaho Master Gardener recertification 
contain an element of education for the 
recipients and that the information presented is 
from the University of Idaho, another 
university, or some other reliable research- 
based source 


¢ Follow University of Idaho nondiscrimination 
policies 


BEING AN IDAHO MASTER GARDENER 
VOLUNTEER 


Volunteer service opportunities 


Idaho Master Gardeners assist in many areas of 
the community through demonstration gardens, 
horticulture classes, information booths, and UI 
Extension offices. Below is a list of some service 
opportunities in which Idaho Master Gardeners may 
be involved: 


* Presenting educational 
programs/demonstrations on gardening to 
adults 


* Helping at gardening education events: 
workshops, clinics, trade shows 


¢ Presenting gardening classes to school youth 


¢ Working at 4-H plant science events or 
training sessions 


¢ Staffing information booths at fairs, field days, 
and horticultural education events 
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¢ Helping teach Idaho Master Gardener classes 


* Reading gardening articles and summarizing 
them for Idaho Master Gardeners and 
extension educators 


¢ Writing newsletters and information sheets on 
gardening 


¢ Maintaining a website for the county’s Idaho 
Master Gardener Program 


* Organizing Idaho Master Gardener plant 
clinics 
¢ Making garden or landscape site visits 


* Organizing community service projects related 
to gardening, including landscape design and 
maintenance 


* Organizing an Idaho Master Gardener 
mentoring program for the county 


¢ Answering garden calls at home or at the 
county's UI Extension office 


Volunteer service guidelines 


Idaho Master Gardeners represent the University 
of Idaho. Accurate and quality work is expected. 
These guidelines are basic for any professional, 
whether volunteer or paid: 


* Be punctual, trustworthy, and reliable. Follow 
through with your commitments and 
responsibilities. Call if you will be delayed or 
cannot be there. 


¢ Maintain a friendly, warm, courteous attitude 
toward the public. 


¢ Communicate effectively with clients, staff, 
fellow volunteers, and University of Idaho 
faculty members. Be a capable and positive 
team member. 


¢ Freely cooperate with the volunteers of other 
UI Extension volunteer programs. We are all 
on the same team. 


¢ Learn as much as possible about your 
volunteer assignment and take the time to ask 
appropriate questions before beginning a task. 


¢ Accuracy is important and greatly appreciated. 

¢ Dress appropriately for the volunteer activity 
in which you are involved, paying particular 
attention to safety. 

¢ Make child care arrangements for the time you 


have committed to work as a volunteer. In 
some cases, it is not appropriate for safety or 


security reasons to bring children to certain 
events or activities. 


* Follow UI Extension affirmative action 
policies, which forbid discrimination against 
anyone because of their race, color, gender, 
national origin, religion, age, sexual 
orientation, or disability. 


¢ Enjoy your volunteer time. Volunteering is 
rewarding and satisfying. 


Termination of volunteer services 


As an Idaho Master Gardener volunteer, you are a 
representative of University of Idaho Extension and 
as such have agreed to abide by its policies and 
expectations. If your behavior is not acceptable or 
not in the best interests of UI Extension, the 
volunteer program, or our clientele, you may be 
reprimanded or asked to leave the program. 


The following behaviors observed at or on the 
premises of any program or function, or while you 
are acting as a UI Extension volunteer, will not be 
tolerated: 


¢ Criminal acts 
° Profanity 


¢ Illegal or inappropriate use of mind-altering 
substances (alcohol or drugs) 


e Harassment 
¢ Discrimination 
¢ Abuse of any kind toward a fellow human 


The above actions may constitute cause for 
disciplinary action or immediate dismissal. 


Volunteer benefits 


As an Idaho Master Gardener volunteer, you have 
many benefits. One major benefit is becoming part 
of a national volunteer network. You are part of the 
UI Extension network and have access to all of the 
information resources of that system. As a volunteer 
you will have the satisfaction of being a valuable 
resource to others. 


Networking is another benefit that includes your 
fellow Idaho Master Gardeners and the faculty and 
staff of research facilities belonging to the 
University of Idaho. Tours of plant science facilities 
on campus and at any of the research and extension 
centers can be arranged. This networking benefit 
also extends to other volunteers such as 4-H leaders 
or food safety advisors. Another benefit is reduced 
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prices or free admittance to seminars, classes, and 
workshops that need volunteer help. 


Idaho Master Gardener volunteers benefit by 
increasing their leadership, organizational, decision- 
making, and problem-solving skills. As a testimony 
to the positive benefits of Master Gardener service, 
experienced volunteers report that they have made 
lasting friendships, increased their public relations 
skills, become more effective at work or home, and 
been well prepared for new employment or other 
volunteer opportunities. 


UI Extension educators and staff benefit from 
association with Idaho Master Gardener volunteers 
by acquiring fresh, new ideas, acquiring an 
increased understanding of their community and 
clientele, and gaining the ability to reach a vastly 
increased audience. Given limited UI Extension 
resources and the increasingly urban population of 
the state, this last benefit is very important. 


Every 2 years there is an international Master 
Gardener conference. You are eligible to join the 
national and international Master Gardener 
organizations as a certified Idaho Master Gardener. 
In most even years a western regional Master 
Gardener conference is held, which is a source of 
great ideas to bring back to your communities. A 


regional Idaho Master Gardener conference is held 
each year in one of the three regions of the state 
(northern, southern, and eastern). Take advantage of 
these opportunities and ask at your UI Extension 
office for conference information. 


Last but not least, there are certain tax benefits to 
volunteers who itemize state and federal income tax 
returns. Since these may change annually, you will 
need to update which kinds of expenses are 
deductible and which are not. Consult your tax 
accountant for allowable deductions. 


Importance of volunteers 


Each volunteer is vital to the success of our 
program, no matter what kind of volunteer work 
they do. There is no such thing as a small or 
unimportant job. Each individual brings skills that 
are unique and special, that really add to the 
educational effort. Each Idaho Master Gardener is a 
valuable part of our team. 


Each year counties try to recognize the special 
things volunteers have done or accomplished in 
service to their communities. By itself, the Idaho 
Master Gardener name badge is recognition of your 
educational accomplishment. Wear it with pride. 
You are important to us! 
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University of Idaho Extension 


Idaho Master Gardener’ Program 





AUTHORIZED VOLUNTEER POSITION DESCRIPTION 


Purpose of the Idaho Master Gardener Program 
To extend horticultural education through trained and certified volunteers. 


Brief description of Master Gardener volunteer responsibilities 


Volunteers are to provide education and assistance to Idaho residents in topic areas related to home 
horticulture. Activities may include, but are not limited to, answering questions in person and over the 
telephone about vegetable gardening, fruit trees, ornamentals, lawns, insects, and other related topics; assisting 
with public horticulture projects; assisting in the preparation of home horticulture classes; and organizing 
special seminars and conferences for homeowners and other Master Gardeners. 


Requirements for volunteer service 


¢ Have an interest and/or knowledge or skills in basic gardening, ornamental horticulture, or general plant- 
related topics. 

¢ Be able to communicate effectively with the public. 

¢ Have completed or be enrolled in beginning Master Gardener classroom training (a minimum of 30 
hours). 

* Read and agree to the terms of the Idaho Master Gardener Program authorized volunteer position 
description and complete and sign the opportunity contract. 

¢ Have completed or be enrolled in additional hands-on practicum training and volunteer service (a 
minimum of 30 hours) during the initial training to become a certified Idaho Master Gardener under the 
direction of a University of Idaho Extension educator. 

¢ Be responsible to the extension educator in charge of the Idaho Master Gardener Program. All outside 
projects must be preapproved, except that a simple request for delivery of an educational presentation by 
an Idaho Master Gardener to a group does not need preapproval. Outside projects must contain an element 
of education and follow all University of Idaho guidelines using information from the University of Idaho, 
another university, or some other reliable research-based source. 

¢ Adhere to University of Idaho horticulture recommendations and cooperate with the county extension 
staff. 

¢ Be in the process to complete, or have completed, all statwide and local requirements for certification as 
an Idaho Master Gardener. 

¢ Follow University of Idaho nondiscrimination policies. 

¢ Ifrequired to operate a University of Idaho vehicle as part of volunteer duties, be trained as a qualified 
driver. 


Supervision of volunteers 


¢ The University of Idaho Extension educator in charge of the Master Gardener program provides 
supervision and educational support to the volunteer Master Gardener. 

¢ The extension educator will assign, review, and assess hands-on practicum work for the Master Gardener 
trainee. 

¢ The extension educator will review and assess volunteer projects for certified Idaho Master Gardener and 
Advanced Idaho Master Gardener volunteers. 

¢ The extension educator will provide in-service training and furnish space and other needed support 
materials when the Master Gardener volunteer works in the extension office. 





Signed: Idaho Master Gardener Volunteer Date 





Signed: County Master Gardener Supervisor Date 
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APPLICATION 


I would like to be considered for University of Idaho Extension’s Idaho Master Gardener Program. I 


understand that, if accepted, I am required to complete a minimum of 60 hours of training (30 hours of basic 
education and 30 hours of hands-on training and directed volunteer service). The hands-on training must be 
completed within 6 months to | year of completing the classroom portion of the course (dependent on local 


county policy), unless prior arrangements are made with the UI Extension educator in charge. 


All applicants should consider the expectations of Idaho Master Gardener service. Following certification, 
all Idaho Master Gardeners are committed to provide volunteer service for as long as they remain certified. 
Participants who are unable to participate in volunteer service after becoming certified should not sign up for 


the Idaho Master Gardener Program. 











Name (please print) Date 
Address Zip Code 
Phone (day) Phone (evening) 

Signature Date 





How did you learn about the Idaho Master Gardener Program? 


Years of gardening experience Where have you gardened before moving here? 


Have you ever been in a Master Gardener program in Idaho or another state? LO) Yes UINo 


If yes, indicate where and year(s) 


Please list all horticultural education you have received (school, topics, and dates, if possible). 


Please list your areas of specialization or interest (vegetables, roses, greenhouse, herbs, etc.). 


Are you affiliated with any gardening clubs or horticulture-related groups? If so, please list. 


Why do you wish to become an Idaho Master Gardener? 


(continued) 
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What do you expect from this class? 


How might you use your volunteer time to help others in the community? 


How would you rate your “people skills” (ability to work with others)? 
CO Excellent LI Good DO) Fair 


How would you rate your gardening skills? 
LC) Expert CL] Intermediate CL) Beginner 


Are you knowledgeable in growing any of the following? Please check all that apply. 


CL] House plants LO Herbs O Turf 

LI Vegetables CL) Annual flowers LC Shrubs 

C1 Tree fruits CL Perennial flowers CL) Ground covers 
C1 Berries CL) Ornamental trees CL Other (specify) 





How do you receive gardening information? Please check all that apply: 


CL] Garden magazines CL) Nursery/garden center personnel © Family/friends/neighbors 

L] Newspaper articles LO University/college professors CL Garden clubs 

LO Extension bulletins XL Extension office staff L] Master Gardeners at extension office 
L] TV/cable stations L1 Radio stations L Internet 


Are you employed now? O0 Yes LI No’ UO Full-time UO Part-time 
Are you retired? 0 Yes UI No Semi-retired? L0 Yes U1 No 


Do you speak a language other than English? LO Yes (language) LC No 





If certified as an Idaho Master Gardener, do you give permission to UI Extension to publish your picture 
without additional permission and with or without accompanying personal identification (your name)? 
C1 Yes OI No 


Check the skills you are good at: 


CL] Public speaking CL) Artistic 

CO Writing LC) Manual labor 

LC Computing/web design LO) Marketing/media work 
1 Typing, filing CL Other (specify) 





I would like to take this class for LI Academic credit (an additional fee applies) 


Return this form to the University of Idaho Extension office in your county. 


At the University of Idaho we respect your right to privacy and we understand that participants need to be in control of their personal information. "Personal information" includes, but is 
not limited to, name, address, telephone number and e-mail address. The University of Idaho does not sell, rent, swap or otherwise disclose any of this information other than for the 
sole purpose of Civil Rights reporting. 
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University of Idaho Extension 


Idaho Master Gardener’ Program 





OPPORTUNITY CONTRACT 


I wish to become an Idaho Master Gardener. I understand I must complete the classroom instruction, finish 
all quizzes and exams, complete all lab work, and complete volunteer hands-on training to become certified. I 
realize that part of my hands-on training hours must be spent at, or arranged through, the UI Extension office 
where I complete my training. I also understand that I can sign up for more than one hands-on project and 
volunteer more than the required number of hours. 


If I am accepted into the Idaho Master Gardener training program and /or become certified as an Idaho 
Master Gardener, I will abide by all regulations and policies of University of Idaho Extension. 


As a certified Idaho Master Gardener, I agree to provide University of Idaho pest control recommendations 
even if they include synthetic chemical pesticides. I also agree to become, or work under, a person licensed as 
an Idaho pesticide applicator. 


I understand that as an Idaho Master Gardener, I am considered a volunteer representative of the University 
of Idaho. Therefore, the University of Idaho will assume liability for my pest control recommendations, but 
only if my recommendations are in accordance with the University of Idaho pesticide policies found in 
chapter | of the Idaho Master Gardener Program Handbook. 











Name (please print) Date 
Address Zip Code 
Phone (day) Phone (evening) 

Signature Date 





All certified Idaho Master Gardeners are required to provide volunteer service. One important function is to 
assist the local county UI Extension educator in the office, answering horticulture-related inquiries in the 
spring and summer. Time commitments vary by county. Indicate the days and months that are convenient for 
you. You will be contacted for specific dates. 


MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SAT/SUN 





APRIL 

MAY 

JUNE 

JULY 
AUGUST 
SEPTEMBER 
OCTOBER 





























L] My schedule is flexible. I can be available almost anytime with advance notice. 


I speak a language other than English. LI Yes (language ) ONo 





(continued) 
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Select several project areas of interest to you. 


Plant Clinic 


CO) Plant clinic (identifying plant problems) 


Garden Projects 


LO City beautification 

CL 4-H/youth garden projects 
L] Weed/insect collection 

CL] Demonstration garden 

XO Senior citizen garden project 


Support Activities 
C1 Artwork, calligraphy 


CL Photo album, photography 


Communications/Writing 


CL] Garden newsletter articles 
CL] Newspaper articles 
CL] Publicity for Idaho Master Gardener Program 


Landscape Design/Maintenance 


LO Extension office landscape 


CL] Other landscapes (must be approved by 


the Master Gardener coordinator) 


Speaker’s Bureau 


L] Speaker/presenter (topic) 








C1 For youth groups only 
XO For adult groups only 
CL) Audience make-up is not crucial 


Special Events 


CX Information booths 
CL Fundraising events 
CL] Garden tours 


Office Assistance 


C1 Filing/organizing paperwork 
CL] Typing, mailing, stapling, collating 
CL) Telephone answering 


Other 
C1 Special project (topic) 








Return this form to the University of Idaho Extension office in your county. 


At the University of Idaho we respect your right to privacy and we understand that participants need to be in control of their personal information. "Personal information" includes, but is 
not limited to, name, address, telephone number and e-mail address. The University of Idaho does not sell, rent, swap or otherwise disclose any of this information other than for the 


sole purpose of Civil Rights reporting. 
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University of Idaho Extension 


Idaho Master Gardener’ Program 





VOLUNTEER ACTIVITY RECORD 


Name (please print) Date 





For program year Ending 





Please complete this volunteer activity record each year of volunteer service and turn it in to your 
University of Idaho Extension office as directed by your program coordinator or extension educator. Please 
record specific accomplishments that you are most proud of on the back of this sheet. Let us know what you 
have done for your community! 


If you need help filling out this form, please ask. 


NLU 1S) sO) a OO) NN -N@M ROMY NB) = 


HOURS 


DATE SUMMARY OF ACTIVITY EARNED § MALE | FEMALE § ADULT |YOUTH# W | N | H A |B | HC 


= 
> 
+4 
< 
ie) 
e 
g 
fs) 
> 
Z 
fe) 
= 
ae 
mM 
Z 
































Codes: W= Caucasian N = Native American H = Hispanic B = Black HC= Handicapped A = Asian 
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University of Idaho Extension 


Idaho Master Gardener’ Program 





TAX RECORDS FOR VOLUNTEER SERVICE 


This certifies recognition of volunteer service performed within the University of Idaho’s Idaho Master 
Gardener Program. 





Idaho Master Gardener 


Idaho Master Gardeners receive training from University of Idaho Extension educators in solving and 
giving advice on yard, garden, and houseplant problems. Volunteer service within this program is performed 
by Idaho Master Gardeners in various ways (e.g., participating in Master Gardener clinics, assisting in a 
county UI Extension office, speaking to groups, consulting on plant problems by telephone, and other methods 
arranged with UI Extension staff members). 


Barbara Petty, Interim Director 
University of Idaho Extension 





Directions for claiming deductions: List the amount you claim as a deduction in Schedule A under 
“Contributions” (other than cash). This statement certifies that you have performed volunteer service. File this 
statement with your records. You should also keep a record of when and where your service was performed. 
Keep a record of mileage (read tax instructions to determine how many cents per mile are allowed). You may 
also list supplies you purchased and used within the Idaho Master Gardener Program. Keep this information 
with your records to verify your deductions in case your tax return is audited. Consult a tax accountant for 
advice as needed. 


Universityofldaho 


Extension 
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Idaho Master Gardener’ Program 





EMERGENCY CONTACT FORM 





























College/Department 

Activity Name Date Location 
Name (First) (Last) 

Address 

City State Zip 

Phone (Cell) (Home) 

Primary Emergency Contact Name Relationship 
Phone (Cell) (Home) (Work) 
Secondary Emergency Contact Name Relationship 
Phone (Cell) (Home) (Work) 





PLEASE NOTE: Hospitals and clinics require Social Security numbers before providing treatment and 
suggest that participants bring a copy of their insurance card. The participant is responsible for all medical 
expenses. 


The contact information provided will be shared only in the case of an emergency. 
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PEST MANAGEMENT AGREEMENT 


The role of pesticides is important for home yard and garden pest management recommendations. All 
pesticide use in Idaho is regulated by state and federal laws. In order to promote the safe and effective use of 
pesticides and reduce the misuse of pesticides, all University of Idaho volunteer Master Gardeners are 
required to follow the terms of this agreement, as listed below. 


1. 


I must be a certified Idaho Master Gardener to give pest control advice to clients. Certification requires 
both successful completion of county Master Gardener training and requirements and successful 
completion of a pesticide online training course. 


I can only advise homeowners about pesticide use around home yards, gardens and landscapes. 
Questions regarding commercial crop production, nursery management, forestry, public area landscape 
maintenance, aquatic weed management, and pesticide liability are to be referred to the county 
extension educator. 


I will provide both chemical and nonchemical pest management recommendations allowing the client a 
choice of strategies. 


I can only give pest management recommendations, both chemical and non-chemical, published in 
current University of Idaho or Pacific Northwest extension publications, in other university 
publications, or in some other reliable research-based source. Remember that the actual pesticide label 
always takes precedence over any oral or written recommendation. 


I can only recommend pesticides that are registered for home and garden use. I must follow all label 
directions and precautions, including but not limited to: pre-harvest intervals, re-entry waiting periods, 
personal protective equipment, and product and container disposal. 


I must never recommend any household product or chemical as a pesticide unless the product label 
states it can be used to control pests on the specific site of interest. I must never recommend any 
“homemade recipe” as a pesticide without proper labeling. Homemade insect or slug traps baited with 
food products are considered devices, and under state law, are not regulated as pesticides. If an Idaho 
Master Gardener has credible, published information from a university source on devices (for example, 
sticky boards that trap aphids or slug traps), they may be recommended. 


I understand that as an Idaho Master Gardener, I am not required to have an Idaho pesticide license to 
recommend pesticides registered for home and garden use only. 


I understand that as an Idaho Master Gardener, I am considered a volunteer representative of the 
University of Idaho. The university will assume liability for my pest management recommendations 
only if: (1) the pesticide is a legally registered product for home and garden use, (2) appropriate 
pesticide label directions and precautions are followed, (3) the management recommendations are made 
directly from the pesticide label or from current University of Idaho, Pacific Northwest extension, or 
other regional university publications, and (4) no household chemicals and/or homemade recipes are 
recommended unless they are labeled as pesticides. 





Signed: Idaho Master Gardener Volunteer Date 





Print Name 
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ACKNOWLEDGEMENT OF RISK AND WAIVER OF LIABILITY 


Read this carefully and in its entirety. It is a binding legal document. Sign and return this form to your 
local Master Gardener coordinator or Extension educator. If you are under the age of 18, this form must be 
signed by you as the participant AND by your parent or legal guardian. 


I, the undersigned participant or parent/guardian, am aware that participation in the Idaho Master Gardener 
Program (“Activity”) may include activities that are risky and dangerous. Both participant and his/her 
parent(s) / guardian(s) (“I’’) acknowledge and accept the risks and give permission for my participation in the 
Activity. I acknowledge that participation in this Activity has the following non-exhaustive list of particular 
activities that bear risk and danger and from which bodily injury to myself, or my child, up to and 
including mortal injury, may occur: use, by me or others, of sharp instruments, pesticides, and herbicides; 
terrain which is in its natural state being unpredictable, unmaintained, or containing objects that are not 
visible; physical activities related to horticulture including, but not limited to lifting, bending, pulling, and 
pushing that involve strenuous exertion that could place stress on cardiovascular and/or musculo-skeletal 
systems and result in broken bones, strain, sprains, joint injuries, heart malfunctions, and head injuries; 
activities supplemental to the Activity, such as walking or hiking to and from sites of interest; use or 
operation, by me or others, of equipment and vehicles in the condition in which they are found; exposure to 
inclement weather including, but not limited to rain, sun, wind, snow, ice, and extremes of heat or cold; 
contact with dangerous animals, poisonous plants, insects and environmental or biological hazards; risks 
related to transit to or from the Activity locations including, but not limited to, travel by bus, van, and private 
or rented auto, including travel in unpredictable or extreme weather conditions that affect road; use of 
facilities, roads, sidewalks, parking lots, and trails that may or may not be properly maintained; exposure to 
contaminated food and untreated water; risk related to the rendering or receipt of emergency first aid, or other 
emergency treatment, and transport in medical emergencies; accident or illness in locations without access to 
appropriate medical facilities or supplies; and other unknown and unanticipated activities and risks. 


In consideration of the University of Idaho (‘UI’) permitting me/my dependent to participate in the 
Activity, I and my dependent hereby voluntarily assume all risks associated with participation. To the extent 
permitted by law, I agree to indemnify, defend, save, hold harmless, discharge and release the State of Idaho, 
the Regents of the University of Idaho, their agents and employees from any and all liability, claims, causes of 
action or demands of any kind and nature whatsoever that may arise out of or in connection with my 
participation in any activities related to the above-named Activity. I understand I am responsible for all 
medical expenses and/ or property losses. 


It is my express intent that this Acknowledgement of Risk and Waiver of Liability shall serve as a release, 
discharge and assumption of risk for my heirs, estate, executor, administrator, assigns and all members of my 
family. 


I hereby certify that I am in good health and I know of no medical reason why I am not able to participate 
in the Activity. I have informed the Activity contact of any physical or medical condition that might expose 
me to an unusual risk of harm. I hereby consent to first aid, emergency medical care, and, if necessary, 


This form continues on the back of this page. INITIAL PAGE 1 HERE: 
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ACKNOWLEDGEMENT OF RISK AND WAIVER OF LIABILITY—PAGE 2 


admission to a hospital when necessary for administering such care, for treatment for injuries or illness that I 
may sustain while participating in the Activity. I accept and will abide by the University of Idaho Policies 
listed in the Policies and Information of Interest to Students brochure, which is available on-line at 
www.webs.uidaho.edu/riskmanagement or by contacting Risk Management at (208) 885-7177. I accept and 
will abide by the behavioral expectations of the Activity, and the policies and procedures of the University of 
Idaho. 





Signed: Idaho Master Gardener Volunteer Date 





Print Name 


Note: If participant is under 18 years of age, a parent/legal guardian must also sign and accept 
responsibility for the participant’s actions and terms of the above agreement. 





Signed: Parent or Legal Guardian Date 





Print Name of Parent or Legal Guardian 


Published 1993. Revised 2012. 
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INTRODUCTION TO HORTICULTURE AND PLANT PHYSIOLOGY 
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Chapter 2 
Introduction To Horticulture & Plant Physiology 





Jo Ann Robbins, Extension Educator, Jerome County 
Susan Bell, Extension Educator, Ada County 


HORTICULTURE DEFINED 


Horticulture is defined by Webster’s dictionary as 
“the science and art of growing fruits, vegetables, 
and flowers.” It is the intensive commercial produc- 
tion of high-value and high-yielding plants. But it 
also includes the cultivation of garden crops and 
landscape ornamentals and the interaction of science 
and art. 


Horticulture contributes to the economy, provides 
good nutrition, and is a valuable spiritual and psy- 
chological therapy. Horticulture beautifies and 
enhances the environment. Areas of horticulture 
include the following: 


¢ Pomology. Fruit culture, including pome fruits 
(apple, pear, quince), stone fruits (peach, cher- 
ry, plum, nectarine, apricot), small fruits (blue- 
berry, raspberry, grape, strawberry), and nut 
tree fruits. 


Vegetable production. Culture of food crops 
from vegetable plants including roots, fruits, 
and seeds. 


Floriculture. Growing of cut flowers, potted 
plants, bedding plants, and bulbs and floral 
design. 


¢ Environmental horticulture. Nursery produc- 
tion of herbaceous and woody plants for land- 
scape design and management. 


Postharvest physiology. Harvest, handling, 
and storage of horticultural crops including 
flowers, fruits, and vegetables. 


CLIMATE IN HORTICULTURE 


Macroclimate 


The term “climate” refers to the long-term weath- 
er patterns of a large geographical area and is used 
interchangeably with “macroclimate.” Macroclimate 
is determined mainly by an area’s latitude, eleva- 
tion, nearness to large bodies of water, nearby ocean 


and wind currents, relation to nearby forests and 
irrigated areas, and location in relation to topo- 
graphic features such as mountains. 


Temperature and light are two fundamental fea- 
tures of climate that profoundly affect gardening. 
Rainfall, wind, hail, clouds, snow, and humidity also 
create the climate of a region. Short-term variations 
in rain, wind, snow, and other climatic characteris- 
tics are the weather. 


Climatologists have calculated the statistical 
probabilities of certain climatic occurrences that are 
likely to affect plant growth. The USDA hardiness 
zone map, for example, is based on an area’s aver- 
age minimum temperatures. The Arbor Day 
Foundation has produced an updated version of the 
climate zone map based on the last 15 years of 
warmer temperatures (1990-2005) (figure 1). 


Microclimate 


Microclimates are variations in climate within a 
community, yard, or other restricted area and result 
from topographic features, soil types, aspect, or 
location of buildings, fences, and/or plantings. 
Different microclimates will be more or less con- 
ducive to different outdoor activities and will limit 
or enhance the success of plantings. For example, a 
shady northern exposure may make a better summer 
patio space than the sunny south side. 


Gardeners can create or modify microclimates to 
increase livability and diversify planting conditions 
on their property. Landscape features that produce 
microclimates include the following: 


¢ Hills and low areas. Hillside locations are less 
subject to frost since cold air is denser than 
warm air and will flow downhill to settle in 
low areas. A south-facing slope warms earlier 
in the spring than a north-facing slope, but will 
be hotter and dryer during summer. The lee- 
ward side of a ridge is less subject to wind or 
breeze than the windward side. 
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Zone Avg. Annual Low 
2 Mi -40°F through -50°F 
3 Mf -30°F through -40°F 
4 IM -20°F through -30°F 
5 Mi -10°F through -20°F 
6 MM 0°F through -10°F 
7 10°F through 0°F 
8 Ml 20°F through 10°F 
9 30°F through 20°F 
10 1) 40°F through 30°F 


© 2006 by The National Arbor Day Foundation® 


Figure 1. Hardiness zone map of the continental United States. Courtesy of the Arbor Day Foundation. 


e Structures. Structures such as buildings, 
fences, driveways, or sidewalks serve as heat 
sinks for solar radiation. Planting areas around 
them will be warmer, especially on their south- 
ern sides or next to pavement. Northern sides 
of buildings and fences are shady and will 
remain cooler and moister. 


¢ Bodies of water. Water has a moderating 
effect on air temperatures. A lot more energy is 
required to raise the temperature of water than 
the temperature of air. Likewise, water releases 
large amounts of heat energy when it cools. 
Thus, water acts as a buffer to heat or cold. 


Air blowing over cool water will cause adja- 
cent land to warm up slower in the spring, thus 
delaying bloom and growth. This can protect 
plants from spring frosts. In the fall, air moving 
over warm water keeps the surrounding land 
warmer longer than areas farther away. 


Elevation. The higher the elevation, the cooler 
the temperature; there is less atmosphere to 
retain the heat from solar radiation at high ele- 
vations. Each 300-foot gain in elevation results 
in an average 1°F drop in temperature. 


Raised beds. Raised beds heat quicker than 
surrounding flat soil surfaces, but plants in 
raised beds may dry out faster and suffer root 
damage due to freezing in winter. 


Plants. Large plants create microclimates by 
reducing wind speed, creating shade, and rais- 
ing the humidity beneath them. 


Soil. Sandy soil will warm more rapidly in the 
spring than clay soil and can be planted earlier, 
resulting in a crop that will mature more rapidly. 


By identifying and using microclimates to your 
advantage, you can maximize the conditions for 
individual plants or strategically locate garden beds, 
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Figure 2. Soil, large objects, bodies of water, and 
large plants all create microclimates. 


patios, and other outdoor spaces. The right microcli- 
mate often will make the difference between failure 
and survival for some landscape plants (figure 2). 


ROLE OF TEMPERATURE IN HORTICULTURE 


Temperature is the climatic factor that, more than 
any other, determines the kinds of plants that will 
grow in an area. Photosynthesis, transpiration, and 
respiration increase with rising temperature. Many 
horticultural crops thrive in warm climates such as 
California’s and Florida’s, but are challenged in 
northern climates like Idaho’s. Cold temperatures 
restrict plant growth, freeze plants in mid-winter, 
and damage plants during fall and spring frosts. 
Surviving cold temperatures requires well-adapted 
plants. Hardiness is especially important for perma- 
nent landscape plants such as woody ornamentals 
and fruit trees. 


Each plant type has an optimal temperature need- 
ed for growth. Some plants prefer cooler nights or 
days, whereas others prefer warmer nights or days. 
Temperate zone vegetables and annual flowers are 
classified as cool-season or warm-season crops. 
Cool-season crops (sweet peas, pansies, garden 
peas, onions, carrots, potatoes, lettuce, cabbage, and 
broccoli) grow best in the northern portions of the 
United States, at higher elevations, or during the 
spring and fall in warm-climate areas. 


Warm-season crops (sweet corn, tomatoes, pep- 
pers, melons, zinnias, and marigolds) do best during 
the warmth of summer in the north but are ideally 
suited for growth over a longer season in warmer 


parts of the country. Seeds of warm-season crops 
require a soil temperature of 60°F or higher to ger- 
minate, whereas seeds of cool-season crops will ger- 
minate at a soil temperature of just 40°F. 


High temperatures 


Plant growth is measured by the food energy pro- 
duced thorough photosynthesis above that used for 
respiration. Plants generally grow best at the higher 
end of their optimal temperature range. In the tem- 
perate zone, the minimum temperature for growth is 
about 40°F. Photosynthesis and respiration increase 
as temperatures rise until the energy used in respira- 
tion equals photosynthetic capacity, when growth 
ceases. For most plants, this temperature is around 
96°F. For many cool-season crops, growth may 
cease at temperatures considerably lower than 96°F. 


Warm temperatures cause stored carbohydrate 
reserves to be used up thorough respiration or to be 
converted to starch. This affects the sweetness of 
crops such as sweet corn and peas and thus their 
quality. 


Very high temperatures can cause physiological 
damage to plants resulting in burnt leaves and 
slowed growth. Other high-temperature considera- 
tions in plant growth are discussed below. 


Overcoming dormancy 

Most temperate zone perennials need a cold peri- 
od to overcome their physiological dormancy, or 
rest period, for either the entire plant or only for 
their flower and vegetative buds. Temperatures that 
are not cold enough during the winter will keep 
these plants from forming normal leaves and buds in 
the spring. For example, peach cultivars for northern 
climates require 700 to 1,000 hours below 45°F and 
above 32°F before they break their rest period and 
begin growth. If grown in the southern part of the 
United States, these peaches will not thrive because 
this requirement is not met. 


Vernalization 

Some plants require a chilling treatment to induce 
flowering. This is especially common in biennials 
and spring-flowering bulbs. 


Plant pests 


Plant diseases often grow well at 96°F or higher, 
increasing the chance of infection. Similarly, insect 
pests reproduce more rapidly during periods of high 
temperatures, with resultant high pressure on plants. 
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Heat units 

Plants have a base temperature below which they 
grow very little. Average temperatures above a 
threshold “base” temperature (40° to 50°F, depend- 
ing on plant type) accumulate on a seasonal basis 
and are called “heat units” (or “degree days”) for 
that season (figure 3). Heat units are useful in esti- 
mating time of maturity, predicting the latest feasi- 
ble date for fall planting, and deciding if long-sea- 
son fruit cultivars will mature in a specific locality. 


To calculate heat units, use the following equation: 


High temp 
for day 


Low temp 


for day Base Heat units 


— temp = for that day 





2 


Add heat units for each day to those of the previous 
days to calculate the season’s total heat units thus far. 
A negative number for daily heat units does not 
decrease seasonal heat units, but rather leaves it 
unchanged. 


Certain sweet corn cultivars mature at 1,500 heat 
units (degree days). Cool nights like we have in 
Idaho will slow the accumulation of heat units in 
comparison with areas of the country that have warm 
nights. This is why corn labeled “matures in 65 days” 
can take much longer to mature in a cooler climate! 


Low temperatures 


Many plants are susceptible to frost and cold 
temperatures. If temperatures are too cool, there will 
be a lack of plant growth, a failure of seed germina- 
tion, and some plants will not set fruit. Species orig- 
inating in the tropics, for example, are injured by 
temperatures below 40°F. 


Plants have a minimum survival temperature 
below which they will be severely injured or killed. 
The amount of plant damage depends on many vari- 
ables such as the kind of plant, the plant part, the 
nutrients and moisture in the plant tissues, the sea- 
son of the year, the temperature during the freeze, 
the temperature after the freeze, the amount of air 
movement, and the moisture level in the soil. Other 
low-temperature considerations in plant growth are 
discussed below. 


Premature flower stalk formation (bolting) 
Premature flowering in plants is related to the 

weather and other environmental conditions. Many 

biennials will bloom in the first year if cool temper- 
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Figure 3. Calculation of accumulated heat units 
(degree days) in Twin Falls, Idaho, given a base tem- 
perature of 50°F (the base temperature for corn). 
Calculated using the Oregon State University Degree- 
day Calculator (http:pnwpest.org/cgi-bin/ddmodel.pl) 


atures follow shortly after planting. Since many 
biennial plants are grown for their roots, petioles, or 
leaves rather than for seed, flowering and seed for- 
mation make the plant inedible. (Other temperature 
conditions that will cause plants to bloom early are 
summer heat and fluctuating temperatures.) 


Development of winter hardiness or dormancy 
Perennial plants become more cold tolerant in 
the fall after they shed their leaves. This is part of 
the “hardening” process brought on by cooler tem- 
peratures and shorter days. Freezing temperatures 
are necessary for most plants to increase their resist- 
ance to cold damage, while sustained freezing tem- 
peratures are necessary for maximum cold tolerance. 


If temperatures rise for any length of time, plants 
lose their tolerance to the cold. Cold tolerance will 
return with colder temperatures, but not if the buds 
have broken dormancy. Buds will break dormancy 
during a warm spell if they have already been 
exposed to chilling temperatures for the period 
required for bud break. This type of damage is com- 
mon in northern climates like Idaho’s. 


Carbohydrate reserves 

Plant tissues well supplied with carbohydrates will 
reach deeper dormancy and be less susceptible to 
winter cold. Make fertilizer applications and prune 
well in advance of cool fall temperatures. Plants that 
are stress free and without new growth will move 
carbohydrates to the roots and other storage tissues in 
the fall. Stress from insects, diseases, or other sources 
will lessen carbohydrate production and storage. 
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Water status of plant tissue 

Winter damage can occur due to a lack of mois- 
ture in the plant or plant part. If the plant goes into 
the winter with little moisture in the root zone, or if 
dehydration occurs while the soil is frozen, the plant 
will be injured due to water stress. This is called 
“physiological drought.” This type of damage is par- 
ticularly detrimental to evergreen trees and will show 
up as browning needles that dry from the tips down. 


The windward and sunny, southwest sides of 
trees are particularly at risk for browning needles 
and for bark injury called “sunscald.” The windy 
conditions that are common in many parts of Idaho 
will intensify injury due to cold temperatures and 
physiological drought. 


To prevent this damage, supply ample moisture 
during the growing season. However, it is advisable 
to cut back on moisture in late August and early 
September in order to allow the plant to enter its 
dormancy. Water well again in late October or early 
November after the plant has become completely 
dormant. Plant roots are still active up until the 
ground freezes and soil temperatures drop below 
40°F. 


Frost heaving 


Alternate freezing and thawing can force some 
plants completely out of the soil. This is called 
“heaving,” and young plants without a well-estab- 
lished root system are particularly susceptible to this 
type of damage, especially when planted in the fall. 


Spring frosts 

Cold temperatures will freeze tender transplants, 
emerging seedlings, and opening buds in the spring. 
Fruit buds are easily frozen once they begin to 
expand and bloom. Even expanding leaf buds can 
be frozen when unusually cold spring temperatures 
occur. On still nights, when temperatures hover near 
freezing, cold air, which is heavier than warm air, 
will settle to the bottom of valleys and depressions. 
These cold spots are called “frost pockets” and may 
result in cold damage to plants in that area. 


Temperature modification 
Modifying high temperatures 

You can modify high temperatures by shading 
plants with larger plants or with structures such as a 
lath houses. Shade cloth suspended over plants will 
also moderate temperature. Cooler conditions exist 
on the shady side of a building and under trees. 


Plants poorly adapted to high temperatures are not 
good choices in hot, dry areas because extreme 
measures must be taken to ensure their survival. 


Modifying low temperatures 

There are many ways to avoid or modify cold 
temperatures. The most obvious are planting frost- 
susceptible annual crops after all frost danger is past 
and selecting perennial plants that are adapted to the 
cold temperatures in your area. Other methods of 
modifying cold temperatures include the following: 


e Using covers or heat sinks. Surround the 
plants with medium- to large-sized rocks to 
absorb heat or cover them with fabric row cov- 
ers, plastic sheeting, or waxed paper cloches in 
early spring or when frosts are predicted. 
These techniques reduce outgoing stored solar 
radiation from soil, rocks, and plants. 
Depending on the type of cover, you can gain 
2° to 6°F of nighttime warmth. Remember that 
during sunny days it may be 20° to 25°F 
warmer under the cover, which may require 
venting to keep plants from becoming too hot. 


¢ Mulching. Use a covering of mulch to modify 
soil temperature. Applied soon after the ground 
freezes in early winter, mulch will keep the 
soil frozen and the covered plant crowns at a 
consistent cold temperature to prevent winter 
damage. Applied in the spring after the soil 
warms, mulch moderates soil temperature 
extremes during the growing season. 


Certain dark or colored mulches can warm 
the soil early and maintain warmer tempera- 
tures when the weather is still cool. To be most 
effective, an organic mulch layer should be 3 
to 4 inches deep. Small stones can be used as 
mulch to gather heat around plants. 


¢ Using heaters or fans. Protecting tree fruits 
from early spring frosts is done in orchards 
using heaters or large fans. This equipment 
stirs the air and prevents an air “inversion,” 
when cooler air is trapped under a layer of 
warm air. 


¢ Sprinkling. When liquid water changes to 
solid ice, it releases heat. When water is sprin- 
kled on plants as they cool, the heat of freez- 
ing will keep the plant surface at or near 32°F. 
This technique is often used in orchards during 
bloom time when frost or cold temperatures 
are predicted. 
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ROLE OF LIGHT IN HORTICULTURE 


Light is the part of the sun’s energy visible to the 
human eye. Solar radiation reaching the earth 
includes some light near and on either side of the 
visible light spectrum. Plants use mostly those light 
rays that can be seen (figure 4). 

Light quality 

Water vapor in the air acts as a prism to separate 
light into its various wavelength components. The 
human eye interprets these wavelengths as color. 
Beginning with the longest visible wavelength, the 
rays become shorter through the rainbow color spec- 
trum: red, orange, yellow, green, blue, indigo, and 
violet. Violet rays are the shortest and are slightly 
longer than ultraviolet rays, which cause sunburn. 


The following rays are used by plants in physio- 
logical processes (figure 4): 


¢ Violet. These are important for the develop- 
ment of red pigments in plants like apples. At 
higher elevation, there is less atmosphere to 


screen out the violet and ultraviolet, resulting 
in well-colored apples (and maybe sunburn on 
our skin!). Indigo and violet rays are also 
responsible for bending flower heads and other 
plant parts toward the sun (phototropism). 


Blue-violet and orange-red. These rays pro- 
vide the light energy for photosynthesis. In 
fact, plants appear green to the human eye 
simply because plant pigments in leaves do not 
absorb and use green light for photosynthesis; 
instead, it is reflected back to our eyes. 


Orange-red and far-red (longer than red). 
This part of the spectrum is absorbed by plants 
and produces the day length response (pho- 
toperiodism). 

Supplemental light varies in quality, with fluores- 
cent or cool white bulbs emitting wavelengths in the 
blue range. Incandescent light is high in the red and 
orange ranges but also emits the longer heat waves 
and is too warm to be useful for plant growth. The 
light bulbs specifically designed for plants are bal- 
anced in the wavelengths used by plants. 


Wavelength in micrometers (4m) (10-* meter) 


——— Cosmic rays ——> 


Photoperiodic reaction, 
promotion of seed F ogi 


 #, germination 
3. ‘ Ee 


i / 
/ 
i 
i 


Relative efficiency (%) 


Phototropism ct | 
0 
3900 .4220 


4920 5350 5860 


104 


Radio waves ————_> 


en 
ies, 


a 


Reversal of photoperiodic 
reaction, inhibition of 
seed germination 


1 
1 
1 
1 
\ 


Photosynthesis 


6470 





Wavelength in micrometers (um) 


Figure 4. Wavelengths and the responses of plants to the visible rays. (Reprinted from Bienz, D.R. 1980. The why 
and how of home horticulture. San Francisco: W.H. Freeman and Company.) 
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Light intensity 

Gardeners generally use foot-candles to measure 
intensity or concentration of light, even though the 
foot-candle is an older unit based on English meas- 
urements (amount of light falling on 1 square foot 
from a candle burning 1 foot away). You will also 
hear the term lux to indicate the amount of light that 
falls on a surface. Lux is a metric unit equal to 1 
lumen per square meter. One foot-candle is 10.76 
lux. Physicists use a more precise mathematical 
measure (millimoles per square meter per second). 
Gardeners use foot-candles because many existing 
light meters are calibrated in foot-candles. 


In full sunlight at noon on a summer day in the 
desert, light intensity measures about 12,000 to 
15,000 foot-candles, possibly as high as 20,000 
foot-candles. Light intensity is less in the morning 
and late afternoon because light from the sun reach- 
es the earth at an oblique angle, filtered through 
more layers of atmosphere before reaching the sur- 
face. For the same reason, light intensity is much 
lower in winter in the northern hemisphere. On a 
heavily overcast winter day at noon, light intensity 
may be as low as 600 to 900 foot-candles in north- 
ern latitudes. The interior of a well-lighted home 
will measure from 50 to 300 foot-candles. 


Tropical plants, like many of our houseplants, 
thrive in nature under a jungle canopy that provides 
very low light intensity. Plants not from the jungles 
are able to grow in and use very bright or intense 
light. Most crop plants use about 1,200 foot-candles 
of light, but they will grow better in light up to 
4,000 foot-candles because of the shading from sur- 
rounding leaves. Plants and leaves adapted to low 
light intensity will sunburn, wither, or die if they are 
suddenly exposed to higher light intensity. Light 
intensity can be decreased through shading or 
increased with supplemental lights, reflective mate- 
rial, or white backgrounds. 


Insufficient light will cause plants to stretch and 
become “gangly” or unusually long. Nodes will be 
far apart, leaves broad and thin, and the plants will 
have a loose, open structure. Reduced light intensity 
can also induce succulence. 


Light duration 


Plants respond to particular day lengths. Actually, 
processes that occur during an uninterrupted dark 
period bring about the plant’s response, not process- 


es that occur during the day, but we use day length 
as the measure. How plants respond to day length is 
modified somewhat by temperature. Depending on 
the plant type, blooming, for example, may be 
delayed or sped up by warm or cool weather. The 
bloom period can be intentionally altered with spe- 
cific light treatments or unintentionally altered by 
lights coming from streetlights or other artificial 
sources. 


Long-day plants 

Long-day plants respond to day lengths longer 
than a certain minimum (usually about 12 hours). 
Spinach, for example, is a long-day plant and, if 
planted late in the spring, it will make a flower stalk 
before producing leaves. 


Onion bulbing is a long-day response. Onions 
produce bulbs during long days, and onion types 
that do well in northern latitudes require longer days 
(16 hours) compared with those adapted to more 
southern locations (11 to 12 hours). Northern-type 
onions will not produce bulbs in southerly locations 
because the days never get long enough! Southern 
types, when grown in the north, produce bulbs 
before the plant reaches a size adequate to develop a 
good-sized onion bulb. 


Short-day plants 


Short-day plants respond to day lengths shorter 
than a certain maximum (less than about 12 hours). 
Chrysanthemums are short-day plants and will 
bloom when day lengths range from 16 hours down 
to 7 hours depending on the cultivar. They grow and 
develop plant tissue and carbohydrate reserves dur- 
ing the spring and summer to support fall flowering. 
Poinsettia is another short-day plant. 


Day-neutral plants 

Day-neutral plants do not respond to day length, 
but must have sufficient growth to support flower- 
ing. Temperatures must also be acceptable, roughly 
above 32°F and below 96°F. Geraniums and certain 
strawberry cultivars are examples of day-neutral 
plants. 
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FURTHER READING AND RESOURCES 


Books 

Benz, D. R. 1980. “Climate, Temperature and Light.” 
Chapter 7 in The Why and How of Home Horticulture. 
San Francisco: W.H. Freeman and Company. 


Booklets and Pamphlets 
University of Idaho Extension 


PNW 221 ~~ Cold Resistance of Stone Fruit Flower Buds 
PNW 497 — Short-Season Vegetable Gardening 


Web Sites 


National Weather Service, Climate Prediction Center. 
http://www.cpc .ncep.noaa.gov/index.php 

National Oceanic and Atmospheric Administration, U.S. 
Department of Commerce. http://www.noaa.gov/cli- 
mate.html 

Idaho Climate Summaries, Western Regional Climate 
Center. 
http://www.wrcc.dri.edu/summary/climsmid_ html 

Freeze/Frost Maps, National Climatic Data Center, 
NOAA Satellite and Information Service. 
http://www.ncdc .noaa.gov/oa/climate/freezefrost/ 
frostfreemaps html. 

Online Phenology and Degree-day Models, Integrated 
Plant Protection Center, Oregon State University. 
http://ippc2.orst.edu/cgi-bin/ddmodel.pl 
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INTRODUCTION 


Botany is the study of plants. To become a 
knowledgeable plant person, it is essential to 
understand basic plant science. It is important to 
understand how plants grow, how their various parts 
function, how they are identified and named, and 
how they interact with their environment. Learning 
the language of botany means learning many new 
words. Making the effort to learn this material will 
prove extremely valuable and will create excitement 
as you learn to unravel the mysteries of the plant 
world. 


Like all living organisms, plants are complex, and 
there is far more to know about them than can be 
learned in an introductory Master Gardener course. 
Nonetheless, this chapter is designed to provide the 
Master Gardener student with a brief, but broad, 
introduction to many aspects of botany. 


PLANT NOMENCLATURE AND 
CLASSIFICATION 


Plant classification and the scientific naming of 
plants are important for correct and precise 
identification. Plant classification can be useful for 
Master Gardeners involved in identifying plants, 
germinating seeds, growing a garden, diagnosing 
plant problems, or controlling pests. 


Plants generally have a common name and a 
scientific name. Common names are usually simple 
and easy to remember for the general public. They 
often are descriptive of the plant; for example, 
burning bush, bleeding heart, or paper birch. 


There are problems, however, with using 
common names. The same species of plant may 
have two or more common names, with names 


varying from country to country, region to region, 
and sometimes even within a local area. This makes 
it difficult to communicate about a plant. For 
example, the state flower of Idaho is Philadelphus 
lewisii, commonly called syringa in Idaho. In other 
parts of the country, however, the same plant is 
known as mock orange. To add to the confusion, 
Syringa is the genus for lilac shrubs. Another 
example of confusing common names is Malva 
parviflora, which is called little mallow, round leaf 
mallow, cheeseweed, or sometimes buttonweed. The 
same common name may also be used for several 
plants. An example is the common name geranium, 
which can refer to plants in either the genus 
Geranium or the genus Pelargonium. 


With scientific names, a plant has only one name. 
Scientific names use the Latin language and often 
are descriptive of some characteristic of the plant. A 
dictionary on plant names can help with 
pronunciation and clarify the meaning of Latin 
words. 


Plants are named using a binomial (two-part) 
naming system. A binomial name includes the 
plant’s genus name (capitalized and italicized) plus 
the specific epithet name (lowercased and 
italicized). The name may be followed by the initial 
of the person credited with originally describing and 
naming the plant. For example, Solanum 
tuberosum L. indicates that Carl von Linne 
(Linnaeus), a Swedish physician, described and 
named the white (Irish) potato. 


Plant classification groups plants with similar 
characteristics, first in a broad sense, then through a 
series of subgroups, using progressively more 
specific flower and plant traits. This process 
continues until a single, unique plant form remains. 
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This plant is given a binomial species name. Ranked 
from general to specific, the plant classification 
groups are as follows: kingdom, division or phylum, 
class, order, family, genus, species, and variety or 
cultivar. Each species is assigned to a genus, each 
genus to a family, and so on. Refer to Table 1 for 
examples of plant classification. 


Understanding plant classification is useful for 
maintaining a successful garden. For example, 
vegetable crops should be rotated each year, and 
rotation can be simplified by grouping plants from 
the same family. To do so, you need to know which 
plants belong in which family. A second example: 
when using the Internet to research solutions to a 
plant problem, it is absolutely essential to enter the 
correct scientific name. The more you study plants, 
the more you likely will appreciate the usefulness of 
the scientific nomenclature system. 


An important distinction among plants at the 
Division level is between those with seedlings 
having one seed leaf (monocots, such as grasses 
and lilies) and those with seedlings having two seed 
leaves (dicots, such as beans). Monocot and dicot 
seeds germinate differently. The distinction between 
monocots and dicots becomes very important when 
using herbicides. For example, common lawn 
herbicides for broadleaf weeds (for example, 2,4-D) 
will kill only dicot plants, leaving the grass plants 
(monocots) unharmed. 


Family 

Master Gardeners usually work with the 
classification of plants at the family level and below. 
Plant families are important in gardening because 
members of the same family often have similar 
cultural requirements and similar insect and 
disease problems. 


Table 1. Examples of plant classification. 


In a family of plants, similarities occur primarily 
with reproductive parts (flowers, fruit, and seed), 
although leaves and other plant parts may also be 
similar. Table 2 includes some common families and 
some of their characteristics. 


Genus 


Genus is a subdivision of a plant family. Plants of 
the same genus share similarities mostly in flower 
characteristics and genetics. Plants in one genus 
usually cannot breed with plants in another, but 
species within a genus will often intercross. The 
first letter of the genus name is capitalized, and the 
entire name is italicized or underlined. 


Species 
Species is a group of individual plants that freely 
interbreed and have many (or all) characteristics in 


common. Species names use the binomial naming 
system of genus and specific epithet. 


Variety and cultivar 
Variety 

Variety is a word commonly used to describe 
cultivated and hybridized plant types. This is a 
misnomer; used in its proper context, a variety is a 
botanical division of a species. It is a subgrouping 
of plants within a species that differs in some 
particular way from other members of that species. 
In the wild, variety may be used to describe a 
particular regional variant of a species with unique 
plant size, flower color, or other visible trait. In 
cultivated plants, variety may be used to designate a 
particular useful form of a species. For example, 
cauliflower (Brassica oleracea var. botrytis) and 
cabbage (Brassica oleracea vat. capitata) are 
varieties of the same species. The variety name 
follows the abbreviation “var.” It is written in lower 
case and is italicized or underlined. 





Common name Black chokecherry 


Siskiyou blue Idaho fescue 


Western white pine 








Kingdom Planta Planta Planta 

Division or phylum Magnoliophyta Magnoliophyta Pinophyta 

Subdivision Angiospermae Angiospermae Gymnospermae 

Class Magnoliopsida (dicots) Liliopsida (monocots) Pinopsida 

Order Rosales Poales Pinales 

Family Rosaceae Poaceae Pinaceae 

Genus Prunus Festuca Pinus 

Species Prunus virginiana Festuca idahoensis Pinus monticola 

Variety or cultivar var. melanocarpa ‘Siskiyou Blue’ 
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Table 2. Common plant families. 





Common 
family name 


Scientific 
family name 


Common plants in family 


Family traits 





Apiaceae Carrot family 


Asteraceae or Sunflower family 


Compositae 


Brassicaceae or Mustard family 


Cruciferae 


Fabaceae or Pea or bean family 


Leguminosae 


Lamiaceae or Mint family 
Labiatae 
Poaceae Grass family 


Ranunculaceae Buttercup family 


Rosaceae Rose family 


Solanaceae Nightshade or 


potato family 


Carrot (Daucus carota) 
Parsnip (Pastinaca sativa) 
Dill (Anethum graveolens) 


Poison hemlock (Conium maculatum) 


Lettuce (Lactuca sativa) 
Sunflower (Helianthus annuus) 
Zinnia (Zinnia elegans) 


Spotted knapweed (Centaurea stoebe) 
Broccoli (Brassica oleracea var. botrytis) 
Kale (Brassica oleracea var. acephala) 
Cabbage (Brassica oleracea var. capitata) 


Radish (Raphanus sativus) 


Shepherd’s-purse (Capsella bursa-pastoris) 


Common pea (Pisum sativum) 


Common bean (Phaseolus vulgaris) 


Lupine (Lupinus argenteus) 
Hairy vetch (Vicia villosa) 
Peppermint (Mentha x piperita) 
Sweet basil (Ocimum basilicum) 


English lavender (Lavendula angustifolia) 


Henbit (Lamium amplexicaule) 
Corn (Zea mays) 


Kentucky bluegrass (Poa pratensis) 


Blue fescue (Festuca glauca) 
Quackgrass (Elytrigia repens) 
Columbine (Aquilegia vulgaris) 
Larkspur (Delphinium elatum) 
Lenten rose (Helleborus orientalis) 


Creeping buttercup (Ranunculus repens) 


Apple (Malus pumila) 


Garden strawberry (Fragaria x ananassa) 


Rose (Rosa spp.) 
Sulfur cinquefoil (Potentilla recta) 


Tomato (Lycopersicon esculentum) 
Pepper (Capsicum annuum var. annuum) 


Potato (Solanum tuberosum) 


Black henbane (Hyoscyamus niger) 


Flowers usually in simple or 
compound, flat-topped clusters 
called umbels; stems often 
hollow. 

Flowers organized as heads 
with ray and disk flowers. One 
of the largest families: 20,000 
species. 

Flowers have four petals that 
are not joined; there usually are 
six stamens (four long, two 
short). 


Flowers with a distinct upper 
“flag” petal, arranged in heads 
or spikes. 


Leaves usually opposite; flowers 
tubular; stems square. 


Leaves simple and strap-like; 
inflorescence usually a long 
spike. Large family of between 
7,500 and 10,000 species. 
Large and variable family with 
variable flower form; most 
species have showy sepals 
rather than petals. 

Flowers with five (or multiples of 
five) petals and many stamens 


Leaves alternate; flowers have 
five petals fused at the base; 
stamens attached to the petals 
and form a column around the 
pistil. 
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Cultivar 


This word is a contraction of the term “cultivated 
variety.” A cultivar is a very specific, human-bred, 
cultivated form of a useful crop species. If 
propagated asexually (vegetatively), cultivars can be 
termed clones. When vegetatively propagated, 
cultivars maintain their characteristics from 
generation to generation, thus preserving desirable 
traits. However, seeds of clones will not produce 
plants with the same desirable characteristics as the 
cultivar. If propagated by seeds, cultivars can be 
termed lines. 


Cultivar names are indicated by placing the term 
in single quotation marks or by preceding the 
cultivar name with the abbreviation cv. (do not use 
both). The first letter of the cultivar name is 
capitalized, but the name is not italicized or 
underlined. An example is the tomato cultivar Early 
Girl, expressed as Solanum lycopersicum ‘Early 
Girl’ or cv. Early Girl. 


Both ancient practices of plant domestication and 
modern processes of plant breeding have 
contributed to the vast pool of plants we have 
available for food, industry, and beautification. 
Understanding the titles used to describe these 
plants will help in making decisions as to which 
cultivars are suitable for specific uses. 


Landrace. This term is used to describe a locally 
domesticated and utilized form of a plant species 
that was developed through a long process of 
selection without the use of modern genetics. 
Landraces typically have ancient origins, and their 
production was historically limited to a very small 
geographical area. They often are specifically 
adapted to production conditions typical of their 
point of origin. One example is Palomero 
Toluqueno, a type of popcorn that was historically 
grown in the highlands of Mexico. 


Landraces typically have improved traits that 
make them valuable for human use in comparison 
with the original wild species. At the same time, 
individual plants within a landrace often vary in 
appearance, quality, and resistance traits. 


Open-pollinated. These cultivars are developed 
through modern breeding practices, genetically 
stabilized to ensure uniformity, and then seed 
propagated using methods that allow uncontrolled 
distribution of pollen within the crop. They differ 


from hybrids, which are produced through a process 
that completely controls pollen transfer. Open- 
pollinated cultivars will grow true-to-type if seed is 
collected from parental plants that are isolated from 
other cultivars of the same species. Most lettuce, 
bean, and pea varieties for home gardeners are 
examples of open-pollinated plants. 


Heirloom. No universally accepted definition of 
heirloom exists. Some people consider varieties to 
be heirlooms only if they are at least 100 years old. 
Other people feel the proper cut-off date is 1951, the 
year recognized as the point at which modern hybrid 
cultivars became available. Nonetheless, there are 
two fairly common characteristics attributed to 
heirloom cultivars: (1) they are relatively old, and 
(2) they are not currently planted in large-scale 
production agriculture. 


Cultivars designated as heirloom have recently 
become very popular in home garden and small 
agriculture production. They provide unique 
appearance and quality characteristics. However, 
they also tend to be narrowly adapted and lack the 
pest resistance that is common in modern cultivars. 


The terms “open-pollinated” and “heirloom” are 
often used synonymously. By any standard used to 
define heirloom, this is incorrect. Open-pollinated 
refers to any cultivar developed through modern 
(traditional) breeding methods that is not a 
controlled-pollination hybrid. Every year, modern 
breeding programs release new open-pollinated 
cultivars of many crops and landscape species. 
Cultivars designated as heirloom, on the other hand, 
include many of the older, lesser known open- 
pollinated cultivars, clonal cultivars, and, in some 
cases, landraces. 


Hybrid. Hybrid cultivars are often referred to as 
F1 hybrids. This means that the seed we purchase 
and the resulting plants grown are the first- 
generation offspring of two open-pollinated parents. 
(The abbreviation F1 stands for the term “‘first filial” 
generation.) Hybrid cultivars are limited almost 
exclusively to food plants, with a few exceptions. In 
production agriculture, hybrid cultivars can provide 
many important advantages, including higher yield, 
greater plant uniformity, more consistent quality, 
and the combination of the superior traits of two 
outstanding parents. 
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The main difference between hybrid and open- 
pollinated cultivars is that subsequent generations 
grown from the seed of a hybrid do not breed true to 
type. Thus, growers cannot collect and use their 
own seed, but must purchase new seed each year. 
For this reason, many people do not consider hybrid 
cultivars sustainable in small-scale agricultural 
production. 


Clonal. Many plant cultivars are not propagated 
from seed. They are propagated using vegetative 
parts. Some familiar plants propagated in this 
manner include potatoes, rhubarb, asparagus, bulb 
flowers, and most types of fruit trees. Types of plant 
material used to establish a new generation include 
tubers, bulbs, root cuttings, stolons or runners, 
rhizome pieces, and stem cuttings. Many clonally 
produced cultivars can trace their origins to a single 
plant discovered many hundreds of years ago. 


GMO. Short for “genetically modified 
organism,” GMO cultivars are radically different 
from the cultivar types discussed previously, all of 
which have their basis in traditional breeding and/or 
selection. Biotechnologists have discovered ways to 
isolate and remove specific genes from one 
organism and attach them to the chromosomes of a 
different organism. This makes it possible to give 
plants traits that nature did not provide. 


This technology is widely used in production 
agriculture to address critical production and 
nutrition issues. Examples include insect-resistant 
corn and cotton cultivars (greatly reducing the need 
for insecticide use), herbicide-resistant soybeans and 
sugar beets (minimizing the need for expensive 
hand weeding), and rice cultivars with high levels of 
vitamin A (reducing the incidence of blindness in 
many developing countries). Currently, there are no 
GMO cultivars available for home food production. 
Many people oppose the use of GMO cultivars, 
limiting their value for use in small-scale farming or 
home production of food crops. 


PLANT LIFE CYCLES 


A plant is classified by its life cycle, specifically 
how long it lives and how long it takes to complete 
reproductive processes and develop seed. 


Annuals 


Annuals grow, mature, flower, produce seed, and 
die in one season. An annual may be a summer 
annual or a winter annual. For summer annuals, 
the seed germinates in the spring, and a plant 
develops, matures, and produces seed by the end of 
the growing season. Summer annuals include 
zinnias, corn, and beans. Winter annual seed 
germinates in the fall, producing a plant that 
overwinters, matures, and produces seed the 
following growing season. Winter wheat and downy 
bromegrass (a weed) are winter annuals. 


Biennials 


Biennials take 2 years or at least part of a second 
year to complete their life cycle. During the first 
season, they grow a hardy rosette of basal leaves 
that will overwinter. During the second season, the 
plant flowers, produces seeds, and then dies. Parsley 
and table beets are examples of biennial plants. 


Perennials 


Perennials live for more than 2 years. 
Herbaceous perennials have soft, nonwoody stems. 
Herbaceous perennials die back each winter, and a 
new plant grows from the crown or roots the 
following spring. Herbaceous perennials may live 
for 3 to 25 years, or even longer under ideal 
growing conditions. Many herbaceous plants, such 
as tomatoes or lantana (a flowering shrub), are 
perennial in warmer climates, but are grown as 
annuals in temperate climates. 


Woody perennials such as trees or shrubs have a 
woody stem or trunk. Those that lose their leaves 
every fall and grow new leaves in the spring are 
called deciduous. 


Trees or shrubs that keep their leaves (needles or 
broad leaves) through the winter are called 
evergreens. Sometimes, the term evergreen may be 
somewhat of a misnomer because the older needles 
(those closer to the tree trunk) fall off. For example, 
a spruce tree will hold its needles for 7 to 10 years, 
while a pine tree will hold needles for about 3 years. 


Woody perennials have a wide range of life 
spans, ranging from 10 to 12 years for aspens in a 
home landscape to more than 1,000 years for some 
conifers. Life expectancy is often linked to growth 
rates. (Slower growing plants such as bristlecone 
pines tend to live longer.) 
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PLANT PARTS AND THEIR FUNCTIONS 


Vegetative parts: Leaves, stems, and roots 


Understanding plant part terminology (figure 1) 
and the functions of plant parts will help you 
identify plants and diagnose plant problems. 


Leaves 

Leaves are the main structures produced on plant 
stems. Leaves come in many different shapes, sizes, 
and arrangements and are used for plant 
identification. They also serve many vital roles, the 
most important being the harvest of light energy. 
The leaf is the primary site of photosynthesis, 
respiration, and transpiration, all important growth 
processes for plants. 


Leaf parts and structure. There are two main 
parts to a leaf: the blade (flat, thin portion) and the 
petiole. The petiole attaches the blade to the stem 
and contains conducting tissues between the leaf 
and the stem. 


The outer cell layers on the top and bottom of the 
leaf blade are the epidermis; they serve to protect 
the inner leaf tissue. Specialized epidermal cells on 
the undersides, and sometimes upper sides, of leaves 
form openings called stomata. (The singular of 
stomata is stomate.) Open stomata keep water and 
nutrients moving through the plant and allow the 
exchange of carbon dioxide and oxygen between the 
air inside and outside the leaf, a process that is 
critical for photosynthesis. Conditions that cause 
plants to lose a lot of water (high temperature, wind, 
low humidity) cause the stomata to close. 
Consequently, it is important to keep plants 
adequately watered to allow air exchange for 
photosynthesis. 


Some plant leaves have a waxy layer on the 
epidermis called the cuticle. The cuticle protects the 
leaf from dehydration and prevents penetration of 
some disease-causing organisms. 


The leaf blade texture (smooth, hairy, waxy, etc.) 
is often important to consider when applying 
pesticides. For example, herbicides may not make 
good contact on hairy or waxy leaves; consequently 
they are less effective. Also, some pesticides may 
remove a desired waxy leaf texture. When this 
happens on Colorado spruce needles, for example, 
the color of the needles may change from blue to 
green. 


Leaf arrangement and shape. Leaves are 
attached to a stem in one of three patterns: opposite, 
alternate, and whorled. Opposite arrangement 
means two leaves attach at the same point, but on 
opposite sides of the stem. With alternate 
arrangement, leaves are attached at alternating 
points from one side of the stem to the other. In a 
whorled arrangement, three or more leaves are 
attached at the same point. Leaf arrangement is 
often used for plant identification. For example, 
maple trees have opposite leaf arrangement, and 
birch and willow trees have alternate leaf 
arrangement. 


Leaves are most often thought of as being flat 
blades of various shapes. Examples include the 
leaves of maple trees or green beans. However, a 
leaf blade may be needle-like, such as in conifers. 
Spruce trees have about 1-inch-long needles, and 
pine trees 2- to 3-inch-long needles. Leaves can also 
be scale-like, such as in redcedar and arborvitae, or 
flat and strap-shaped as in grass plants. Leaf shapes 
are also helpful for identification. 


(Y }—TERMINAL BUD 







LATERAL BUD 
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[> VASCULAR SYSTEM 


LATERAL 
ROOTS 


Figure 1. Parts of a vascular plant. 
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Photosynthesis in leaves. Plants are able to take 
solar energy and turn it into chemical energy 
through the process of photosynthesis. Without 
photosynthesis, life on earth would not exist. All 
other life forms depend on the oxygen and food that 
photosynthesis provides. 


Inputs for photosynthesis include carbon dioxide, 
water, and light. Carbon dioxide enters the leaf 
through the stomata, water enters through the roots, 
and light energy comes from natural or artificial 
light. Outputs of photosynthesis are oxygen and 
carbohydrates. 


Gardeners are basically managing a living plant 
factory. The goal is to maintain plant health and 
manage the environment so plants can produce the 
most carbohydrates possible. Anything that damages 
the leaves (diseases or insect feeding) or reduces 
their ability to absorb sunlight (too much shade) or 
take in carbon dioxide will limit the photosynthetic 
capability of a plant. 


Respiration in leaves. Respiration is essentially 
the reverse of photosynthesis. It is the process by 
which carbohydrates are converted into energy. With 
the production of energy, sugars and oxygen are 
converted to carbon dioxide, water, and a small 
amount of heat. Respiration releases energy to build 
new tissues, maintain chemical processes, and 
produce growth within the plant. Respiration occurs 
in all cells at night as well as during the day, a key 
point that is discussed below. 


Relationship between photosynthesis and 
respiration. The rates of photosynthesis and 
respiration depend on temperature. Plants have an 
optimum temperature range and a maximum 
temperature for photosynthesis. The rate of 
photosynthesis will increase with increasing 
temperature up to a certain point and then decrease 
at higher temperatures. Likewise, higher 
temperatures will increase respiration. Unlike 
photosynthesis, however, respiration continues to 
rise with increasing temperature. 


Photosynthesis does not occur at night, but 
respiration does. If nighttime temperatures are too 
warm, the plant will use all of the energy produced 
by photosynthesis during the day for metabolic 
processes at night just to stay alive, rather than 
converting the carbohydrates into new plant cells. 
This can affect the portions that we eat, such as 


potato tubers and cucumbers. If days are hot and 
nights are warm, plant growth will be reduced and 
yields may decrease. Grasping this relationship 
between photosynthesis and respiration will help 
you understand plant growth and yield variability 
from year to year. 


Transpiration in leaves. The loss of water 
through leaf stomata is called transpiration. 
Transpiration pulls water containing dissolved 
nutrients from the soil through the roots and the rest 
of the plant. It also provides evaporative cooling for 
leaf tissue. About 90 percent of the water entering 
roots is used in transpiration, and the remainder is 
used for photosynthesis. 


The amount of water used depends on 
temperature. As temperatures rise, the amount of 
water needed increases. Consequently, it is critical 
to irrigate more frequently during warm weather. 
Also, plants growing in a dry climate need more 
water than those growing in a more humid 
environment. 


Stems 

The stem is the main above-ground support 
structure of a plant. It contains the vascular system 
that allows water, nutrients, and carbohydrates to 
move within a plant. 


Parts of a stem. All stems have nodes, where 
leaf attachments occur. Nodes contain buds that may 
develop into leaves, flowers, or lateral branches. 
The areas between nodes are called internodes. 
Plants that grow in reduced light conditions may 
have very long internodes. 


It is important to be able to recognize nodes 
when pruning. For example, it is often necessary to 
remove a tree branch back to a node that will 
produce a new stem. Also, when plants are 
propagated asexually via vegetative cuttings, new 
roots most often form at nodes. 


Types of stems. Most stems grow above ground, 
and many grow erect (for example, trees, corn, and 
sunflowers). Some above-ground stems can also 
grow along the ground, such as cucumbers and 
pumpkins. There are also several other types of 
stems that gardeners need to understand because 
plants with these modified stems may need to be 
managed differently. 
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Crowns are compressed above-ground stems 
with very short internodes. Examples of plants with 
crowns include dandelions, strawberries, rhubarb, 
asparagus, and many grasses such as Kentucky 
bluegrass. Rhubarb and asparagus are propagated by 
planting crowns. Crown identification is especially 
important when planting strawberries, as covering 
the crown with soil is detrimental to their growth. 


Spurs are short, stubby stems commonly found 
on fruit trees such as apple and pear. Spurs produce 
fruiting buds. If a severe pruning cut is made close 
to a spur, the spur may produce a stem rather than 
the intended fruit. 


Stolons, also called runners, are horizontal stems, 
either fleshy or semiwoody, that grow on top of the 
soil surface. For example, stolons attach a 
strawberry plant to its plantlets. Some types of 
grass, such as creeping bentgrass, form stolons. This 
species often is planted on golf course putting 
greens. 


Rhizomes are stems that grow below ground. A 
very popular lawn grass, Kentucky bluegrass, 
spreads by rhizomes. Another grass that spreads by 
rhizomes is quackgrass, which is considered a 
difficult-to-control weed. 


There are several other types of modified stems, 
such as tubers (the edible part of potatoes) and bulbs 
(tulips and onions). These topics are covered in 
more detail in the chapter titled “Herbaceous 
Ornamentals.” 


Vascular system 


Plants need a system to transport water and 
nutrients from the roots to the leaves and to move 
photosynthetic sugars to stems, roots, and other 
plant parts. You could think of this vascular system 
as being similar to the vessels and veins in 
vertebrate animals. There are two types of vessels in 
plants. Xylem vessels conduct water and minerals 
up from the roots, while phloem tubes carry sugars 
and other compounds from the leaves to the rest of 
the plant. 


The xylem and phloem are grouped in vascular 
bundles. In dicots, the vascular bundles are arranged 
in a continuous ring in the outer perimeter of the 
stem. In woody plants (trees and shrubs), these 
vascular bundles are located just under the bark. 
Thus, they can be easily damaged by lawn mowers, 
string trimmers, or stems rubbing against each other. 


In monocots, the vascular bundles are scattered 
throughout the stem and are not as easily damaged. 


Buds 


A bud is a fully formed but undeveloped shoot or 
flower. If a bud is at the tip of a shoot, it is called a 
terminal bud. Regardless of location, buds that 
form shoots or leaves are vegetative buds. Flower 
buds produce one or more flowers. Mixed buds 
produce both shoots and flowers. 


Buds may grow immediately after they are 
formed, or stop growing and remain dormant until 
the following spring. Buds on many plants, such as 
fruit trees, require a specified duration of cold 
temperature below a critical level before they will 
grow in the spring. This cold period is easily 
accomplished in Idaho, but may not be achieved in 
warmer states such as Florida or California. 


During dormancy, buds can tolerate very low 
temperatures without damage. However, once the 
plant has had enough cold temperature to satisfy the 
requirement for growth, a new bud can easily be 
damaged by subsequent cold temperatures. 


Roots 


Roots are often neglected or forgotten while 
caring for plants because they are not visible. 
However, roots are a critical plant part that 
gardeners need to understand to properly care for 
plants. Roots make up a large proportion of the total 
plant—about 20 to 30 percent of the total volume. 
Small feeder roots are so numerous that the total 
amount of roots can account for up to 90 percent of 
the surface area of a plant! 


Establishing a healthy root system is one key to 
growing attractive and productive plants. The 
importance of roots is evident when transplanting 
trees. Transplanted trees often suffer from 
“transplant shock” and do not seem to grow well the 
first 2 or 3 years. The problem is the amount of root 
system that was removed during the transplanting 
process. Bare-root or balled and burlapped trees 
have less than about 5 percent of their original root 
system and cannot grow normally until a complete 
new root system has developed. 


Root functions. Roots absorb nutrients and 
moisture from the soil or growth medium (potting 
soil), anchor the plant, physically support the stem, 
and move water and minerals to the stem. In some 
cases, roots serve as food storage organs. Roots 
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profoundly affect the size and vigor of the plant, the 
method of propagation, adaptation to soil types, and 
responses to cultural practices and irrigation. 


Types of root systems. After the primary root 
emerges from the seed, it may continue to grow 
straight down and become a taproot, or it may 
branch and form a fibrous root system with many 
side (lateral) roots. 


Root growth. There is a common misconception 
that tree roots penetrate the soil to several feet. In 
fact, most of the functional feeder roots of woody 
plants—those that absorb water and nutrients—are 
located in the upper 18 inches of soil. Many plants 
have even more shallow root systems. The depth to 
which roots penetrate depends on the plant type, soil 
texture and structure, and water status. A dense, 
compacted soil layer or a high water table will 
restrict or terminate root growth. 


Another misunderstanding about roots is that they 
will grow to “find” water. Roots will not grow into 
dry soil, so unless soil is moist, roots will not grow 
to their maximum length. 


The roots of most plants are far more extensive 
than the above-ground area beneath the plant. Tree 
roots extend several feet beyond the drip-line of the 
tree. Disturbing the soil by, for example, digging a 
trench or compacting the soil via vehicular or foot 
traffic will have an adverse effect on the tree’s 
health. 


STAMEN 


Figure 2. Parts of a flower. 





Reproductive parts: Flowers, fruits, 
and seeds 


Flowers 


Flowers are the sexual reproductive organs of 
seed-bearing plants, designed to produce and 
distribute pollen, accept pollen, provide a way to 
fertilize the ovary, and nourish and protect the 
developing seed (Figure 2). This makes flowers 
critical to the survival, adaptation, evolution, and 
distribution of plant species. 


Angiosperms produce the reproductive structures 
we recognize as flowers and are the group of plants 
discussed in this section. Gymnosperms (conifers) 
produce pollen and seeds, but don’t have structures 
recognizable as flowers. Some plants, such as ferns, 
do not produce flowers or seeds and instead 
reproduce using spores. 


Parts of the flower. A typical flower has four 
major parts: sepals, petals, stamens, and pistils. 
However, not all flowers have all four parts. 
Flowers lacking one or more of these basic parts are 
called incomplete flowers. In nature, any 
combination of flower parts can occur. The shape 
and visibility of flower parts also vary widely 
among plant species. 


Sepals are the outer covering of the flower when 
it is in the bud stage. They are usually green and 
leaf-like in appearance. In some plants, they have 


PISTIL 





3-10 BASIC BOTANY 


CHAPTER 3 


the form and color of petals (for example, in tulips). 
Collectively, all of the sepals form the calyx. 


Petals are usually the largest and most visible 
feature of a flower and are commonly brightly 
colored. The color helps attract insects to pollinate 
the flower. As a group, the petals form the corolla. 


Stamens are the male parts of the flower and are 
usually found near the center of the flower. Each 
flower contains multiple stamens—in some cases 
very large numbers. At the top of each stamen is an 
anther sac in which pollen is produced. 


The pistil is the female component of the flower. 
The upper part of the pistil, called the stigma, 
usually has some type of sticky surface designed to 
trap and accept pollen. The base of the pistil 
contains one or more ovules (eggs) that develop into 
seeds after pollination and fertilization. 


Arrangement of male and female flowers. 
Many species of plants produce flowers lacking one 
or more of the sexual parts and are referred to as 
imperfect. Flowers with no pistils are male flowers 
(staminate). Flowers with no stamens are female 
flowers (pistillate). 


Depending on species, imperfect flowers may be 
arranged within and among plants in a number of 
ways. Individual plants may produce separate male 
and female flowers on the same plant. The term for 
this arrangement is monoecious (a Latin term 
meaning “one house”). Cucumbers are an example 
of this type of plant; the male flowers (the ones 


lacking tiny fruit under the corolla) and female 
flowers (the ones with a tiny cucumber under the 
corolla) alternate along the vines (see Table 3 for 
additional examples of common monoecious 
species). 


Other species may have separate male and female 
plants, with flowers of only one sex on any single 
plant. The term for this arrangement is dioecious (a 
Latin term meaning “two houses”). Holly is an 
example of a dioecious plant. Only the female 
plants produce berries, and only if a male plant is 
nearby to supply pollen (see Table 3 for additional 
examples of dioecious plants). 


Pollination of flowers. For seed to develop, 
pollen must be transferred from the anthers to the 
pistil, where it can fertilize the ovules. Some plants 
require a pollinator to transfer pollen from flower to 
flower. Pollinators can include many types of 
animals, most commonly insects or birds. 
Honeybees are an example of common pollinating 
insects. 


Plants that require a pollinator (such as an apple 
tree) produce sticky pollen that adheres to animal 
visitors. Other plants, such as corn, utilize the wind 
for pollination. They release large amounts of small, 
light, nonsticky pollen grains into the air and rely on 
chance to carry them to the pistil of a nearby plant. 
As atule, plants that require pollinators have large 
and/or showy flowers. Wind-pollinated plants tend 
to have inconspicuous flowers. 


Table 3. Examples of plants with monoecious or dioecious flower arrangement. 





Scientific name 


Common name 





Betula alba 
Curcurbita pepo 
Juglans nigra 


Monoecious species 


Musa acuminata 
Quercus macrocarpa 
Salix matsudana 
Zea mays 

Dioecious species Acer negundo 


Asparagus officinalis 


Fraxinus pennsylvanica 


Juniperus horizontalis 
Populus alba 
Spinacia oleracea 
Taxus cuspidate 


European white birch 
Pumpkin 
Black walnut 
Banana 

Bur oak 

Globe willow 
Corn 

Box elder 
Asparagus 
Green ash 
Carpet juniper 
White poplar 
Spinach 
Japanese yew 
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Fruits 


After pollination, the embryo starts to develop, 
fruit forms, and seeds enlarge within the fruit. Fruits 
come in many sizes and forms. They may be fleshy 
(peach) or dry (elm). They can be single (avocado) 
or aggregated (raspberry; the crumbles of a 
raspberry are actually individual fruits). They can 
have a hard coat (a nut) or soft, fragile skin 
(tomato). They can hold one seed (plum) or many 
(cantaloupe). 


The fruit serves to protect the developing seed. 
Once the seed is mature, the fruit can be important 
in seed dissemination. Sweet, edible fruits, such as 
serviceberries, are often consumed by animals, and 
the seed is then deposited elsewhere in their 
droppings. Other types of fruit may dry and break 
open violently (dehiscence), flinging the seed some 
distance from the mother plant. An example of a 
plant using this dissemination mechanism is 
chickpea. Still other fruits may have “wings” 
(samaras in maples) or “umbrellas” (the parachute- 
like pappus of dandelions) that allow them to “ride 
the wind” to a new location. Cockleburs have a 
barbed fruit that attaches itself to clothing or animal 
fur, providing the seed with transportation. Small 
animals gather, transport, and bury nuts, not only 
moving the seeds but planting them as well. 


Fruits are also important for human nutrition, and 
many garden plants are produced for their edible 
fruits. Some fruits, such as cucumbers and peas, are 
picked and eaten at a botanically immature stage. 
Others reach full maturity before being picked, 
meaning growth is complete and the seed is capable 
of germination. Examples are apples and pumpkins. 


Seeds 


Seeds form when ovules are fertilized after 
pollination. Thus, they contain genes from both the 
female and male parents. Each seed is an 
encapsulated embryo, in essence a miniature but 
fully formed plant within a protective coat. Once the 
embryo is formed, it usually goes into a state of 
arrested development until the seed is separated 
from the mother plant and is exposed to proper 
growing conditions. 


Seeds, in addition to fruits, are important sources 
of food for humans. We grow many plants for their 
edible seeds, including nuts, legumes, and grain. 


Seed viability. In order for seeds to grow, the 
embryo must be viable, or alive. Factors such as 


improper pollination, less-than-ideal growing 
conditions during seed development, or competition 
within a plant for resources can lead to nonviable 
seed. Nonviable seeds may look normal, but will not 
grow, even when planted in optimal conditions. In 
nature, nonviable seeds affect the ability of plants to 
propagate themselves. In the garden, nonviable 
seeds have a negative impact on plant stands and 
productivity. Nonviable seeds should not be 
confused with dormant seeds, which are discussed 
below. 


Seeds enable plants to bridge periods of time 
when growing conditions are not favorable (winter, 
dry periods, etc.). Consequently, if conditions are 
appropriate, seeds of most plant species can remain 
viable for extended periods of time. Germination 
and growth may be delayed until suitable growing 
conditions occur. Having seeds of desirable plants 
remain viable for many years is beneficial, but when 
weed seeds remain viable for many years, it creates 
a need for ongoing weed management. 


There are exceptions to the rule of extended seed 
viability. The seeds of some plant species are 
capable of growth for only a few days and then only 
if kept constantly moist. Species of plants with short 
periods of viability usually live in warm, or at least 
moist, conditions and often produce seeds that 
develop within wet, pulpy fruits. 


Recently purchased seed has usually gone 
through a certification process, meaning the 
germination percentage has been tested in a 
laboratory and acceptable levels of seed viability 
ensured. Older seed or seed that has not been 
certified can be tested at home to make sure it is 
viable. Before testing germination, make sure the 
seed is not dormant (see a discussion of dormancy 
below). 


A quick, simple way to test viability of most 
seeds is to float the seed in a container of water. 
Seeds that float are usually not viable; live seeds 
will sink. However, the most reliable method for 
assessing viability is a germination test. Place a 
known quantity of seeds on a moist paper towel and 
seal it in a plastic bag. After a week to 10 days, 
inspect the seed to determine the percentage that has 
sprouted. 


Seed storage. Due to the tendency of seed to 
remain viable over extended periods of time, seed 
can often be stored for 1 to several years, depending 
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on species and storage conditions (Table 4). Even 
under ideal conditions, however, seeds of some 
plants (such as onions, leeks, and parsnips) may 
remain viable for only 1 year. Seeds of other plant 
species (such as radishes, tomatoes, grains, and 
many grass species) may remain viable at least 6 
and sometimes more than 20 years. 


Successful seed storage requires proper 
conditions. The keys to long storage are temperature 
and humidity, with cool, dry conditions being best. 
The “rule of 90” can help you determine a suitable 
storage site. Measure the temperature and relative 
humidity of the intended storage location and add 
the two values together. If the sum is less than 90, 
extended seed storage should be successful. Low 
humidity is the most critical factor for seed storage, 
but generally, lowering either humidity or 
temperature will extend the storage period. Long- 
term viability of seeds can be ensured by placing the 
seed in a sealed container with a desiccation gel 
packet and placing the container in a freezer. 


Seed dormancy. Some seeds, although viable 
and planted under correct conditions, fail to grow. 
These seeds are exhibiting a natural survival 
characteristic termed dormancy. Dormancy is an 
adaptation of some plants to keep seeds from 
germinating until conditions favor seedling survival. 
Most of our common food crops and annual flowers 
lack dormancy, meaning the seed will grow as soon 
as it is planted into warm, moist soil. However, 
many perennial flower species (such as monkshood, 
alliums, columbines, and penstemons) and most 
hardy shrubs and trees produce seed with some form 
of dormancy. In these cases, dormancy must be 
broken before seedling establishment can be 
successful. 


The most common mechanisms of dormancy are 
seed coat impermeability and embryo dormancy. 
Seed coat dormancy is caused by the presence of a 
thick, hard seed coat that is impermeable to water. 
In nature, weathering, soil abrasion, the action of 
microorganisms or passage through the digestive 
tract of an animal can soften the seed covering, thus 
allowing the seed to take up water and begin 
growing. 


For garden production, an artificial method 
known as scarification can be used to break or 
soften the seed coat. The simplest scarification 
method is mechanical; simply scratch the seed coat 


with sandpaper or nick it with a knife. Heat 
treatments using boiling water can also disrupt the 
seed coat enough to allow germination. With this 
method, it is important to use caution to avoid 
personal injury. Also, be sure you know the proper 
length of treatment to avoid damaging or killing the 
seed. 


Embryo dormancy is a chemical/physiological 
condition that prevents growth, usually associated 
with the balance of growth hormones in the seed. In 
nature, this type of dormancy ensures that seedlings 
will emerge in the spring, rather than in the fall. The 
hormonal balance of the seed changes toward a 
status favoring growth during exposure to cold, 
moist soil conditions. This type of dormancy can be 
overcome by stratification, a process of artificially 
chilling seeds under moist conditions. Place the seed 
in moist potting soil in a small plastic bag and place 
the bag in a refrigerator for 1 to 3 months. 


Seed dormancy attributes and the methods 
required to overcome dormancy vary widely among 
plant species. Success with many plants depends on 
understanding dormancy characteristics and finding 
the best ways to satisfy dormancy requirements. 
Good reference materials are available to determine 
necessary conditions for germinating seed of 
difficult species. 


Table 4. Examples of longevity and minimum 
germination (percentage of live seed required to 
ensure successful production). 








Kind Longevity Minimum germination 
of seed (years) (percent) 
Bean 3 70 
Beet 4 65 
Carrot 3 55 
Corn, sweet 2 75 
Cucumber 5 80 
Lettuce 1 80 
Muskmelon 5 75 
Pea 3 80 
Pumpkin 4 75 
Radish 4 75 
Spinach 3 60 
Squash 4 75 
Watermelon 4 70 





*Source: http:/Awww.ext.colostate.edu/Pubs/Garden/07221 .html 
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PLANT DEVELOPMENT 


Plants go through definable stages of life, 
beginning with germination (sprouting) and ending 
with senescence and death. Some annuals complete 
this entire process within a few months, while some 
tree species live for thousands of years. 


Seed germination 


Plant development begins with the germination of 
a seed. First, the seed swells as it absorbs water. The 
first root (radicle) emerges from the seed coat and 
grows downward. In proper soil moisture 
conditions, the new roots and root hairs grow down 
into the soil to anchor the plant and acquire water 
and minerals. Meanwhile, the shoot portion of the 
stem emerges from the seed and begins extending 
toward the soil surface. 


During germination and seedling establishment, 
young plants are vulnerable to damage from 
conditions that may not damage an established 
plant. Lack of moisture, excessive heat or cold, 
pests, and diseases can all kill or seriously damage 
an emerging seedling. For example, an established 
plant may be hardy to -25°F, while a tender young 
plant of the same species may be hardy to only 
32°F. As the fragile new shoot moves up through the 
soil, it may also be damaged by the inability to 
penetrate heavy or compacted soil. 


Because of this extreme vulnerability, 
germinating seedlings require that we pay careful 
attention to cultural details. We must adequately 
prepare the soil, plant seed to the proper depth, 
maintain proper moisture conditions, minimize 
exposure to pests, and control temperature as much 
as possible. 


Vegetative growth stage 


Once a seedling is established, the size and 
complexity of the plant increases as the first true 
leaves are formed. Stems elongate and produce 
additional leaves. The leaf surface increases, thereby 
enhancing the plant’s ability to capture and utilize 
light. During this stage of development, growth is 
rapid and plant parts tend to be large and succulent. 
Also, the growing plant begins to display 
characteristic branching and rooting patterns. For 
example, carrots will produce fern-like leaves and a 
long taproot, while blue fescue will develop long, 
narrow leaves from a crown and a dense, fibrous 
root system. 


New growth on all plants develops from localized 
meristems—specific regions of rapidly dividing 
cells. Meristematic tissues within any plant include 
those providing both apical and lateral growth. The 
apical meristems are found at the tips of stems and 
roots and produce cells resulting in longer stems and 
branches. Lateral meristems are located along the 
interior of the stem and roots and serve to increase 
the diameter of stems, trunks, branches, and roots. 
Lateral meristems are especially important in the 
expansion (increase in diameter) of woody tissues in 
trees and shrubs. 


Grass plants have a unique form of apical 
meristem called the intercalary meristem, located 
at the base of the leaves. Intercalary meristem cells 
divide and produce new growth from the leaf base, 
giving grasses the unique ability to regrow after 
mowing or grazing. Scalping grass with a mower 
(cutting to a very short length) or overgrazing may 
damage or remove this meristem and cause a bald 
spot (no grass) in the lawn or pasture. 


Reproductive growth stage 


Upon achieving adequate size and storing 
sufficient energy, flowering plants go through a 
process of physiological change that favors the 
development of reproductive organs at the expense 
of vegetative growth. Among angiosperms, this 
means producing flowers and fruits. Once flowering 
is induced, particularly with annuals and herbaceous 
perennials, leaf growth usually slows and the plants 
become more fibrous and stout. For annuals, the 
reproductive process occurs only once before the 
plant senesces and dies. For long-lived perennial 
and woody species, the reproductive cycle may be 
repeated many times during the life span of a single 
plant. 


Flowering is influenced by many external and 
internal factors, including genetics, plant mass, plant 
health, hormone balance, temperature, and day 
length. Cold or warm temperatures at a specific 
stage of growth can trigger the flowering process. 
For example, consistent cold weather will cause 
young broccoli plants to bloom early instead of 
growing large heads. Another important trigger for 
some plants is the length of the light period. Onions, 
for example, require increasingly long early summer 
days to trigger bulb growth. These triggering 
mechanisms ensure that the plants produce flowers 
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during the optimal time of the year so that flowering 
and fruit development can be unhindered. 


During fruit set—the next phase of reproductive 
growth—the ovary develops into a fruit with seed. 
Fruit and seed development takes a great deal of 
energy. For this reason, it may be beneficial to 
prevent fruit from developing when plants are just 
getting established. Dead-heading is another 
example of preventing fruit development, in this 
case to promote more flowering. Any stress that 
reduces photosynthesis—drought, nutrient 
deficiencies, insects, or diseases—will negatively 
affect fruit development. 


Senescence 


For annuals and biennials, death is the next and 
final stage following fruit development. Senescence 
is a series of steps that lead to the death of a plant. 
The plant ceases to metabolize, and nutrients are 
moved from the vegetative structures to the fruits. 


Perennial plants do not die after fruit production. 
On herbaceous perennials, however, fruiting may 
signal an annual dieback of foliage. In woody 
species, fruiting may or may not be associated with 
fall leaf drop and annual dormancy. 


For all plants, the stages of development 
associated with maturation and senescence are 
accompanied by a lack of response to outside 
influences. In other words, the plants are 
programmed to naturally decline, and no inputs of 
nutrients, moisture, or any form of tender loving 
care will extend their life. During this stage of 
development, plants also become more prone to 
diseases and insect feeding. Luckily, pests do little 
lasting damage to plants at this stage of their lives, 
and efforts to control pest issues during senescence 
are usually unwarranted. 
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Chapter 4 


Plant Propagation 





Susan M. Bell, Extension Educator, Ada County 


I. Sexual Propagation 


Sexual propagation involves the union of the pol- 
len (male) with the egg (female) to produce a 
seed. The seed is made up of three parts: the outer 
seed coat, which protects the seed; the endosperm 
(cotyledon), which is a food reserve; and the em- 
bryo, which is the young plant itself. When a seed 
is mature and put in a favorable environment, it 
will germinate, or begin active growth. In the fol- 
lowing section, seed germination and transplant- 
ing of seeds will be discussed. 


A. Seed 


To obtain quality plants, start with good 
quality seed from a reliable dealer. Select 
varieties to provide the size, color, and habit 
of growth desired. Choose varieties adapted 
to your area that will reach maturity before 
an early frost. Many new vegetable and 
flower varieties are hybrids, which cost a 
little more than open pollinated types. How- 
ever, hybrid plants usually have more vigor, 
more uniformity, and better production than 
nonhybrids and sometimes have specific 
disease resistance or other unique cultural 
characteristics. Disadvantages of hybrids: 
seed cannot be saved as they do not breed 
true, and they may have a higher fertility 
requirement. 







Seed coat 


Cotyledon =\\ 


Bean seed with interior parts indicated 


Although some seeds will keep for several 
years if stored properly, it is advisable to 
purchase only enough seed for the current 
year’s use. Good seed will not contain seed 
of any other crop, weed seeds, or other de- 
bris. The seed packet usually indicates es- 
sential information about the variety, the 
year for which the seeds were packaged, 
germination percentage you may typically 
expect, and notes of any chemical seed 
treatment. If seeds are obtained well in ad- 
vance of the actual sowing date or are stored 
surplus seeds, keep them in a cool, dry 
place. Do not freeze seed. Laminated foil 
packets help ensure dry storage. Paper pack- 
ets are best kept in tightly-closed containers 
and maintained near 40°F in low humidity. 
Some gardeners save seed from their own 
gardens, however, such seed is the result of 
random pollination by insects or other natu- 
ral agents and may or may not produce 
plants typical of the parents. Open pollinated 
varieties are best for seed saving. Vegetable 
seeds are discussed in Chapter 19. 


. Germination 


Four environmental factors affect germina- 

tion: water, light, oxygen, and heat. 

1. Water—The first step in the germination 
process is absorption of water. Even 
though seeds have great absorbing power 
due to the nature of the seed coat, the 
amount of available water in the germina- 
tion medium affects the uptake of water. 
An adequate, continuous supply of water 
is important to ensure germination. Once 
the germination process begins, a dry pe- 
riod will cause the death of the embryo. 

2. Light—Light is known to stimulate or to 
inhibit germination of some seed. The 
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light reaction involved here 
is a complex process. Some 
crops that have a requirement 


Table 1. Seed requirements. 


Approximate 
time to seed Approximate germination Germination 


Optimum 














for light to assist seed germi- before last germination temperature _ in light (L) 
nation are ageratum, begonia, Plant spring frost time (days) (°F) or dark (D) 
browallia, impatiens, lettuce, Begonia 12 weeks 10 to 15 70 L 
and petunia. Conversely, cen- _Browallia or more 15 to 20 70 L 
taurea, annual phlox, ver- Geranium 10 to 20 70 D 
bena, and vinca will germi- aalss a a1 10 2s , 
inact aah dace trun Pansy (Viola) 5 to 10 65 D 
nate best in the dark (Table Vinca 10 to 15 70 D 
1). Many other plant seeds Dianthus 10 weeks 5 to 10 70 = 
are not specific in their light —_|mpatiens 15 to 20 70 L 
or dark requirements. Petunia 5 to 10 70 L 
Seed catalogs and seed pack- Portulaca 5 to 10 70 
ets often list germination or lage hn d ie - _ 
cultural tips for individual Verbena 15 to 20 65 D 
wallets When sowing light- Ageratum 8 weeks 5 to 10 70 L 
requiring seed, do as nature Alyssum 5 to 10 70 = 
does and leave them on the Broccoli 5 to 10 70 - 
soil surface. If they are cov- _ Cabbage 5 to 10 70 
ered at all, cover them lightly Cauliflower 5 to 10 a = 
ith fj F fi Celosia 5 to 10 70 _ 
with fine peat moss or fine Caleus 5 to 10 65 L 
vermiculite. These two mate- Dahlia 5 to 10 70 _ 
rials, if not applied too Eggplant 5 to 10 70 - 
heavily, will permit some Head lettuce 5 to 10 70 L 
light to reach the seed and Nicotiana 10 to 15 70 L 
will not limit germination. meppel ated? ie ae 
: : Phlox 5 to 10 65 D 
When starting seed in the 
h 1 llich Aster 6 weeks 5 to 10 70 a 
ome, supp emental lightcan — Raigam 5 to 10 70 _ 
be provided by fluorescent Centaurea 5 to 10 65 D 
fixtures suspended 6 to 12 Marigold 5 to 10 70 a 
inches above the seeds for 16 Tomato 5 to 10 80 - 
hours a day. Zinnia 5 to 10 70 _ 
3. Oxygen—In all viable seed, Cucumber 4 weeks 5 to 10 85 a 
ae Cosmos or less 5 to 10 70 a 
respiration takes place. The _ Muskmelon 5 to 10 85 _ 
respiration in dormant seed is — Squash 5 to 10 85 = 
low, but some oxygen is re- Watermelon 5 to 10 85 - 


quired. The respiration rate 
increases during germination, 
therefore, the medium in 


( — ) means no specific light or dark requirements. 


which the seeds are placed should be 


loose and well aerated. If the oxygen sup- 
ply during germination is limited or re- 
duced, germination can be severely re- 
tarded or inhibited. 

. Heat—A favorable temperature is an- 
other important requirement of germina- 
tion (Table 1). It not only affects the ger- 
mination percentage but also the rate of 
germination. Some seeds will germinate 
over a wide range of temperature, 


whereas others require a narrow range. 


Many seed have minimum, maximum, 
and optimum temperatures at which they 
germinate. For example, tomato seed has 
a minimum germination temperature of 
50°F and a maximum temperature of 
95°F, but an optimum germination tem- 
perature of about 80°F. Where germina- 
tion temperatures are listed, they are usu- 
ally the optimum temperatures unless 
otherwise specified. Generally, 65° to 
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75°F is best for most plants. This often 
means the germination flats may have to 
be placed on radiators, heating cables, or 
heating mats to maintain optimum tem- 
perature. The importance of maintaining 
proper soil temperature to achieve maxi- 
mum germination percentages cannot be 
over-emphasized. 

Germination will begin when certain in- 
ternal requirements have been met. A 


nonsterile, warm, damp containers 
where the seed coat will be broken 
down by decay over several months. 


2. Seed stratification—Seeds of some fall- 
ripening trees and shrubs of the temperate 
zone will not germinate unless chilled 
underground as they overwinter. This so- 
called “after-ripening” may be accom- 
plished artificially by a practice called 
stratification. 


seed must have a mature embryo, contain 

a large enough endosperm to sustain the 

embryo during germination, and contain 

sufficient hormones or auxins to initiate 
the process. 
C. Methods of Breaking Dormancy 

One of the functions of dormancy is to pre- 

vent a seed from germinating before it is 

surrounded by a favorable environment. In 
some trees and shrubs, seed dormancy is 
difficult to break, even when the environ- 
ment is ideal. Various treatments are per- 
formed on the seed to break dormancy and 
begin germination. 

1. Seed scarification—Seed scarification 
involves breaking, scratching, or soften- 
ing the seed coat so that water can enter 
and begin the germination process. There 
are several methods of scarifying seeds. 
a. In acid scarification, seeds are put in a 

glass container and covered with con- 
centrated sulfuric acid. The seeds are 
gently stirred and allowed to soak 
from 10 minutes to several hours, de- 
pending on the hardness of the seed 
coat. When the seed coat has become 
thin, the seeds can be removed, 
washed, and planted. 

b. Another scarification method is me- 
chanical. You may file seeds with a 
metal file, rub them with sandpaper, or 
crack them with a hammer to weaken 
the seed coat. 

c. Hot water scarification involves put- 
ting the seed into hot water (170° to 
212°F). The seeds are allowed to soak 
in the water, as it cools, for 12 to 24 
hours and then planted. 

d. You also may try warm, moist scarifi- 
cation. In this case, seeds are stored in 


a. The following procedure is usually 


successful. Put sand or vermiculite in a 
clay pot to about 1 inch from the top. 
Place the seeds on top of the medium 
and cover with 1/2-inch of sand or ver- 
miculite. Wet the medium thoroughly 
and allow excess water to drain 
through the hole in the pot. Place the 
pot containing the moist medium and 
seeds in a plastic bag and seal. Place 
the bag in a refrigerator (not freezer). 
Periodically check to see that the me- 
dium is moist, but not wet. Additional 
water will probably not be necessary. 
After 10 to 12 weeks, remove the bag 
and pot from the refrigerator. Remove 
the bag and set the pot in a warm place 
in the house. Water often enough to 
keep the medium moist. Soon the 
seedlings should emerge. When the 
young plants are about 2 inches tall, 
transplant them into pots to grow until 
it is time to set them outside. 


. Another procedure for starting seeds 


uses sphagnum moss or peat moss. 
Wet the moss thoroughly, then 
squeeze out the excess water with your 
hands. Mix seed with the sphagnum or 
peat and place in a plastic bag. Seal the 
bag and put it in a refrigerator. Check 
periodically. If there is condensation 
on the inside of the bag, the process 
will be successful. After 10 to 12 
weeks, remove the bag from the refrig- 
erator. Plant the seeds in pots to germi- 
nate and grow. Handle seeds carefully. 
Often the small roots and shoots are 
emerging at the end of the stratifica- 
tion period. Care must be taken not to 
break these off. 
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c. Temperatures in the range of 35° to 
45°F are effective for stratification. 
Most refrigerators operate in this 
range. Seeds of most fruit and nut trees 
can be successfully germinated by 
these procedures. Seeds of peaches 
should be removed from the hard pit. 
Care must be taken when cracking the 
pits. Any injury to the seed itself can 
be an entry path for disease organisms. 

D. Starting Seeds 

1. Media—A wide range of materials can be 
used to start seeds, from plain vermiculite 
or mixtures of soilless media to the vari- 
ous amended soil mixes. With experi- 
ence, you will learn to determine what 
works best under your conditions. How- 
ever, keep in mind what makes a good 
germinating medium. It should be rather 
fine and uniform, yet well-aerated and 
loose. It should be free of insects, disease 
organisms, and weed seeds. It should also 
be of low fertility or total soluble salts 
and capable of holding and moving mois- 
ture by capillary action. One mixture that 
supplies these factors is a combination of 

1/3 sterilized soil, 1/3 sand or vermiculite 

or perlite, and 1/3 peat moss. Do not use 

garden soil by itself to start seedlings; it 
is not sterile, it is often too heavy, and it 
will not drain well. 

a. The importance of using a sterile me- 
dium and container cannot be over- 
emphasized. The home gardener can 
treat a small quantity of soil in an 
oven. Place the slightly moist soil in a 
heat-resistant container in an oven set 
at about 250°F. Use a candy or meat 
thermometer to ensure that the mix 
reaches a temperature of 180°F for 30 
minutes. Avoid over-heating as this 
can be extremely damaging to the soil. 
Be aware that the soil will release very 
unpleasant odors in the process of ster- 
ilization. This treatment should pre- 
vent damping-off and other plant dis- 
eases, as well as eliminate potential 
plant pests. 

b. An artificial, soilless mix also provides 
the desired qualities of a good germi- 
nation medium. The basic ingredients 


of such a mix are sphagnum peat moss 
and vermiculite, both of which are 
generally free of diseases, weed seeds, 
and insects. The ingredients are also 
readily available, easy to handle, light- 
weight, and produce uniform plant 
growth. “Peat-lite” mixes or similar 
products are commercially available or 
can be made at home using this recipe: 
4 quarts of shredded sphagnum peat 
moss, 4 quarts of fine vermiculite, 1 
tablespoon of superphosphate, and 2 
tablespoons of ground limestone. Mix 
thoroughly. These mixes have little 
fertility, so seedlings must be watered 
with a diluted fertilizer solution soon 
after they emerge. 


2. Containers — Flats and trays can be pur- 


chased or you can make your own from 
scrap lumber. A convenient size to 
handle would be about 12 to 18 inches 
long and 12 inches wide with a depth of 
about 2 inches. Leave cracks of about 
1/8-inch between the boards in the bot- 
tom or drill a series of holes to ensure 
good drainage. 


a. You can also make your own contain- 
ers for starting seeds by recycling such 
things as cottage cheese containers, the 
bottoms of milk cartons, or bleach 
containers and pie pans, as long as 
good drainage is provided. Wash 
growing containers and implements to 
remove any debris, then rinse in a so- 
lution of one part chlorine bleach to 
nine parts water. At least one company 
has developed a form for shaping 
newspaper into pots, and another has 
developed a method for the consumer 
to make and use compressed blocks of 
soil mix instead of pots. 

b. Clay or plastic pots can be used and 
numerous types of pots made of com- 
pressed peat are also on the market. 
Plant bands and plastic cell packs are 
also available. Each cell or minipot 
holds a single plant that reduces the 
risk of root injury when transplanting. 
Peat pellets, peat or fiber-based blocks, 
and expanded foam cubes can also be 
used for sowing. 





CHAPTER 4 IDAHO MASTER GARDENER PROGRAM HANDBOOK 4-5 


3. Seeding — The proper time for sowing 


seeds for transplants depends upon when 

plants may safely be moved out-of-doors 

in your area. This period may range from 

4 to 12 weeks before transplanting, de- 

pending upon the speed of germination, 

the rate of growth, and the cultural condi- 
tions provided. A common mistake is to 
sow the seeds too early and then attempt 
to hold the seedlings back under poor 
light or improper temperature ranges. 

This usually results in tall, weak, spindly 

plants that do not perform well in the gar- 

den. 

a. After selecting a container, fill it to 
within 3/4-inch of the top with moist- 
ened growing medium. For very small 
seeds, at least the top 1/4-inch should 
be a fine, screened mix or a layer of 
vermiculite. Firm the medium at the 
corners and edges with your fingers or 
a block of wood to provide a uniform, 
flat surface. 

b. For medium and large seeds, make fur- 
rows | to 2 inches apart and 1/8- to 
1/4-inch deep across the surface of the 
container using a narrow board or pot 
label. By sowing in rows, good light 
and air movement results, and if damp- 
ing-off fungus does appear, there is 
less chance of it spreading. Seedlings 
in rows are easier to label and handle 
at transplanting time than those that 
have been sown in a broadcast manner. 
Sow the seeds thinly and uniformly in 
the rows by gently tapping the packet 
of seed as it is moved along the row. 
Lightly cover the seed with dry ver- 
miculite or sifted medium if they re- 
quire darkness for germination. A suit- 
able planting depth is usually about 
two to three times the diameter of the 
seed. 


c. Do not plant seeds too deeply. Ex- 
tremely fine seeds such as petunia, be- 
gonia, and snapdragon are not covered, 
but lightly pressed into the medium or 
watered in with a fine mist. If these 
seeds are broadcast, strive for a uni- 
form stand by sowing half the seeds in 


one direction, then sowing the remain- 
ing seed the other direction to form a 
crossed pattern. 

d. Large seeds are frequently sown into a 
small container or cell pack that elimi- 
nates the need for early transplanting. 
Usually two or three seeds are sown 
per unit and later thinned to allow the 
strongest seedling to grow. 


. Seed tape— Most garden stores and seed 


catalogs offer indoor and outdoor seed 

tapes. Seed tape has precisely spaced 

seeds enclosed in an organic, water- 
soluble material. When planted, the tape 
dissolves and the seeds germinate nor- 
mally. Seed tapes are especially conve- 
nient for tiny, hard-to-handle seeds. 

However, tapes are much more expensive 

per seed. Seed tapes allow uniform emer- 

gence, eliminate overcrowding, and per- 
mit sowing in perfectly straight rows. 

The tapes can be cut at any point for mul- 

tiple-row plantings, and thinning is rarely 

necessary. 

a. A homemade “seed tape” can be fash- 
ioned from 2-ply toilet paper and paste 
made with flour and water. Separate 
the two paper layers, then use a tooth- 
pick with a dab of flour paste on it to 
pick up and place seeds on one of the 
paper layers. Once all seeds are 
placed, put the two layers back to- 
gether while the paste is still wet and 
roll the “tape” up for later use. The toi- 
let paper, once covered with soil, will 
rapidly decay leaving no trace. 


. Pregermination— Another method of 


starting seeds is pregermination. This 

method involves sprouting the seeds be- 

fore they are planted in pots or in the gar- 
den. This reduces the time to germina- 
tion, as the temperature and moisture are 
easy to control. A high percentage of ger- 
mination is achieved since environmental 
factors are optimum. 

a. Lay seeds between two paper towels 
or on a layer of vermiculite in a shal- 
low pan. Keep them moist and in a 
warm place. When roots begin to 
show, place the seeds in containers or 





PLANT PROPAGATION 


CHAPTER 4 


plant them directly into the garden. 
While transplanting seedlings, be care- 
ful not to break off tender roots. Con- 
tinued attention to watering is critical. 


b. When planting seeds in a container 
that will be set out in the garden later, 
place one seed in a 2- to 3-inch con- 
tainer. Plant the seeds at only one-half 
the recommended depth. Gently press 
a little soil over the sprouted seed and 
then add about 1/4-inch of milled 
sphagnum peat or sand to the soil sur- 
face. These materials will keep the sur- 
face uniformly moist and are easy for 
the shoot to push through. Keep the 
seedlings in a warm place and care for 
them as for any other newly trans- 
planted seedlings. 

c. A convenient way to plant small, deli- 
cate, pregerminated seeds is to sus- 
pend them in a gel. You can make a 
gel by blending cornstarch with boil- 
ing water to a consistency that is thick 
enough so the seeds will stay sus- 
pended. Be sure to cool thoroughly be- 
fore adding seeds. Place the gel with 
seedlings in a plastic bag with a hole 
in it. Squeeze the gel through the hole 
along a premarked garden row. Spac- 
ing of seeds is determined by the num- 
ber of seeds in the gel. If the spacing is 
too dense, add more gel; if too wide, 
add more seeds. The gel will keep the 
germinating seeds moist until they es- 
tablish themselves in the garden soil. 


5. Watering — After the seed has been sown, 


moisten the planting mix thoroughly. Use 

a fine mist or place the containers in a 

pan or tray that contains about | inch of 

warm water. Avoid splashing or exces- 
sive flooding, which might displace small 
seeds. When the planting mix is satu- 
rated, set the container aside to drain. The 
soil should be moist but not wet. 

a. Ideally, seed flats should remain suffi- 
ciently moist during the germination 
period without having to add water. 
One way to maintain moisture is to 
slip the whole flat or pot into a clear 
plastic bag after the initial watering. 


The plastic should be at least 1 inch 
from the soil. Placing a popsicle stick 
or pencil in the middle of the flat will 
hold the plastic off the soil and plants. 
Keep the container out of direct sun- 
light, otherwise the temperature may 
rise to the point where the seeds will 
be harmed. Many home gardeners 
cover their flats with panes of glass 
instead of using a plastic bag. Be sure 
to remove the plastic or glass cover as 
soon as the first seedlings appear. Sur- 
face watering can then be practiced. 

b. Lack of uniformity, overwatering, or 
drying out are problems related to 
manual watering. Excellent germina- 
tion and moisture uniformity can be 
obtained with a low-pressure misting 
system or subirrigation (watering from 
below). Flats or pots must not sit in 
water constantly as the soil may ab- 
sorb too much water, and the seeds 
will rot due to lack of oxygen. 


. Temperature and light—Several factors 


for good germination have already been 

mentioned. The last item, and by no 

means the least important, is temperature. 

Since most seeds will germinate best at 

an optimum temperature that is usually 

higher than most home night tempera- 
tures, special warm areas must be pro- 
vided. The use of thermostatically con- 
trolled heating cables is an excellent 
method of providing constant heat (see 

Germination section on page 3-2). 

a. After germination and seedling estab- 
lishment, move the flats to a light, 
airy, cooler location, at a 55° to 60°F 
night temperature and a 65° to 70°F 
day reading. This will prevent soft, 
leggy growth and minimize disease. 
Some crops, of course, may germinate 
or grow best at a different constant 
temperature and must be handled sepa- 
rately from the rest of the plants. Read 
as much as you can about the plants 
you are trying to grow. 

b. Seedlings must receive bright light af- 
ter germination. Place them in a win- 
dow facing south, if possible. If a 
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large, bright window is not available, 
place the seedlings under a fluorescent 
light. Use two 40-watt, cool-white 
fluorescent tubes or special plant 
growth lamps. Position the plants 6 to 
8 inches from the tubes and keep the 
lights on for 14 to 16 hours each day. 
As the seedlings grow, the lights 
should be raised. 
E. Transplanting and Handling 
If the plants have not been seeded in indi- 
vidual containers, they must be transplated 
to give them proper growing space. One of 
the most common mistakes made is leaving 
the seedlings in the seed flat too long. The 
ideal time to transplant young seedlings is 
when they are small as there is less danger 
from transplant shock. This is usually about 
the time the first true leaves appear above or 
between the cotyledons (the cotyledons 
sometimes called “seed leaves” are not true 
leaves). Avoid letting plants get hard, 
stunted, or tall and leggy. 


1. Seedling growing mixes and containers 
can be purchased or prepared similar to 
those mentioned for germinating seed. 
The medium should contain more plant 
nutrients than a germination mix. Some 
commercial soilless mixes have fertilizer 
already added. When fertilizing, use a 
soluble houseplant fertilizer at the rate 
recommended by the manufacturer, about 
every 2 to 3 weeks after the seedlings are 
established. Remember that young seed- 
lings can easily be damaged by too much 
fertilizer, especially if they are under 
moisture stress. 

2. To transplant, carefully dig up the small 
plants with a knife or wooden plant label. 
Let the group of seedlings fall apart and 
pick out individual plants. Gently ease 
them apart in small groups that will make 
it easier to separate individual plants. 
Avoid tearing roots in the process. 
Handle small seedlings by their leaves, 
not by their delicate stems. Punch a hole 
in the medium into which the seedling 
will be planted. Make it deep enough so 
that the seedling can be put at the same 
depth it was growing at in the seed flat. 


After planting, firm the soil and water 
gently. Keep newly transplanted seed- 
lings in the shade for a few days, or place 
them under fluorescent lights. Keep them 
away from direct heat sources. Continue 
watering and fertilizing as in the seed 
flats. 


. Most plants transplant well and can be 


started indoors, but a few plants are diffi- 
cult to transplant. These are generally di- 
rectly seeded outdoors or sown directly 
into individual containers indoors. Ex- 
amples include zinnias and cucurbits, 
such as melons and squash. 


. Containers for transplanting — There is a 


wide variety of containers from which to 

choose for transplanting seedlings. These 

containers should be economical, du- 
rable, and make good use of space. The 
type selected will depend on the type of 
plant to be transplanted and individual 
growing conditions. Small plastic pots 
may be used, but they waste a great deal 
of space and may not dry out rapidly 
enough for the seedling to have sufficient 
oxygen for proper development. 

a. Many types of containers are available 
commercially. Those made out of 
pressed peat can be purchased in vary- 
ing sizes. Individual pots are inexpen- 
sive and can be planted directly into 
the garden. When setting out plants 
grown in peat pots, be sure to cover 
the pot completely. If the top edge of 
the peat pot extends above the soil 
level, it may act as a wick and draw 
water away from the soil and roots. To 
avoid this, tear off the top lip of the 
pot and then plant. 

b. Compressed peat pellets, when soaked 
in water, expand to form compact, in- 
dividual pots. They waste no space, 
don’t fall apart as badly as peat pots, 
and can be set directly out in the gar- 
den. 

c. In addition, many homeowners find a 
variety of materials from around the 
house to use for containers. These 
homemade containers should be deep 
enough to provide adequate soil and 
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have plenty of drainage holes in the 
bottom. 

5. Hardening plants— Hardening off is the 
process of altering the quality of plant 
growth to withstand the change in envi- 
ronmental conditions that occurs when 
plants are transferred from a greenhouse 
to the garden. Severe sunscald or a stop- 
page in growth may occur if plants pro- 
duced in the home are planted outdoors 
without a transition period. Hardening off 
is most critical with early crops, when 
adverse climatic conditions can be ex- 
pected. 

a. Hardening off can be accomplished by 
gradually lowering temperature and 
relative humidity and reducing water. 
This procedure results in an accumula- 
tion of carbohydrates and a thickening 
of cell walls. A change from a soft, 
succulent type of growth to a firmer, 
harder type occurs. 

b. This process should be started at least 
2 weeks before planting in the garden. 
If possible, plants should be moved to 
a 45° to 50°F temperature either in- 
doors or outdoors in a shady location. 
A coldframe is excellent for this pur- 
pose. When put outdoors, plants 
should be shaded, then gradually 
moved into sunlight. Start with a 15- 
to 20-minute exposure. Each day 
gradually increase the length of expo- 
sure time to outside temperatures. 
Don’t put tender seedlings outdoors on 
windy days or when temperatures are 
below 45°F. 

c. Reduce the frequency of watering to 
slow their growth, but don’t allow 
plants to wilt. Even cold-hardy plants 
will be hurt if exposed to freezing tem- 
peratures before they are hardened. 
After proper hardening, however, they 
can be planted outdoors and light 
frosts will not damage them. 

d. The hardening off process is intended 
to slow plant growth. If carried to the 
extreme of actually stopping plant 
growth, significant damage can be 
done to certain crops. For example, 


cucumbers and melons will stop all 
growth, while cauliflower will make 
thumb-size heads and fail to develop 
further if hardened too severely. 


II. Asexual Propagation 


Asexual propagation is the best way to maintain 
some species, particularly an individual that best 
represents that species. Clones are groups of 
plants that are identical to their parent or mother 
plant. The Bartlett pear (1770) and the Delicious 
apple (1870) are two examples of clones that 
have been asexually propagated for many years. 
The major methods of asexual propagation are 
cuttings, layering, division, and budding/grafting. 
Cuttings involve rooting a severed piece of the 
parent plant; layering involves rooting a part of 
the parent plant and then severing it later; and 
budding and grafting is joining two plant parts 
from different varieties. 

A. Cuttings 

Many types of plants, both woody and her- 

baceous, are frequently propagated by cut- 

tings. A cutting is a vegetative plant part 
that is severed from the parent plant in order 
to regenerate itself, thereby forming a whole 
new plant. 

1. Take cuttings with a sharp blade to re- 
duce injury to the parent plant. Before 
using the knife to cut, dip the cutting tool 
into rubbing alcohol and allow it to dry or 
use a mixture of one part bleach to nine 
parts water to disinfect the blade and to 
prevent transmitting diseases. Remove 
flowers and flower buds from cuttings to 
allow the cutting to use its energy and 
stored carbohydrates for root and shoot 
formation rather than fruit and seed pro- 
duction. 

a. To hasten rooting, increase the number 
of roots, or to obtain uniform rooting 
(except on soft, fleshy stems), use a 
rooting hormone, preferably one con- 
taining a fungicide. Prevent possible 
contamination of the entire supply of 
rooting hormone by putting a small 
amount in a separate container for im- 
mediate use. Do not dip cuttings di- 
rectly into the original container. 
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b. If hormone powder is used, only a 
very light coating is necessary. Tap off 
any excess onto a sheet of paper. 

2. Insert cuttings into a rooting medium 
such as coarse sand, vermiculite, steril- 
ized soil, water, or a mixture of peat and 
perlite. A pencil can be used to make a 
hole in the medium for easier insertion 
and to prevent the removal of hormone 
powder from the cut surface. 

a. It is important to choose the correct 
rooting medium to get optimum root- 
ing in the shortest time. In general, the 
rooting medium should be sterile, low 
in fertility, drain well enough to pro- 
vide oxygen, and retain enough mois- 
ture to prevent water stress. Moisten 
the medium before inserting cuttings, 


and keep it evenly 
moist while cut- 
tings are rooting 





Tip cutting | 


Medial cuttings 


minal bud. Make the bottom cut 1/4- 
inch below a node. Remove lower 
leaves from the cutting that would be 
in contact with the medium. Dip the 
stem in rooting hormone if desired. 
Gently tap the end of the cutting to re- 
move excess hormone. Insert the cut- 
ting deeply enough into the media to 
support itself (about half way). At least 
one node must be below the surface. 

b. Medial cuttings: Make the first cut just 
above a node, and the second cut just 
below another node 2 to 4 inches down 


Table 2. Selected herbaceous plants that can be propagated from cuttings. 





Approximate 





and forming new Plant Type of time to root 
shoots. Place stem COommonname _ Scientific name cutting (weeks)* 
and leaf cuttings in African violet Saintpaulia spp. leaf 3 to 4 
indirect light. Root Aluminum plant Pilea spp. stem 2to3 
cuttings can be Aloe Aloe spp. leaf 4to6 
kept in the dark Aphelandra Aphelandra sp. stem 2to3 
until new shoots Arrowhead plant Syngonium podophyllum stem 2to3 
appear. Begonia Begonia spp. stem 2 
3. Stem cuttings —Nu- (fibrous rooted) 
merous plant species mele eaher aie 
are propagated by - leaf section (Rex) 
: Cactus Cephalocereus senilis stem 3to4 
stem cuttings (Table Opuntia microdasys stem 3 to 4 
2). Some can be taken Chrysanthemum Chrysanthemum spp. stem 1 to2 
at any time of the Carnation Dianthus spp. stem 2to3 
yet but stem cut- Coleus Coleus blumei stem 1 to2 
tings of many woody Crown of thorns Euphorbia splendens stem 4to5 
plants must be taken Dahlia Dahlia spp. stem or 3 to 4 
during the fall or in leaf-bud 
the dormant season. Dieffenbachia Dieffenbachia spp. stem 4to6 
Tip, medial, cane, (dumbcane) 
single and double Dracaena Dracaena spp. stem 3 to 4 
eye, and heel are all Echeveria Echeveria spp. stem or leaf 4to6 
examples of stem cut- Euphorbia Euphorbia spp. stem 4to6 
tings. Fittonia Fittonia spp. stem 2to3 
a. Tip cuttings: De- Fuchsia Fuchsia spp. (also hybrids) stem 1 to2 
tach a 2- to 4-inch Geranium Pelargonium spp. stem 1 to2 
piece of stem with Hoya Hoya spp. stem 3 to 4 
two or three nodes, Hydrangea Hydrangea spp. stem 2to3 
including the ter- Impatiens Impatiens spp. stem 2to3 
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Cane cuttings 


Table 2. (cont’d) 


Plant 





Common name 


Ivy 

Jade 

Kalanchoe 
(bryophyllum) 

Lantana 

Monstera 
(Swiss cheese 
plant) 

Mint 

Peperomia 


Periwinkle (myrtle) 


Petunia 
Philodendron 
Piggyback plant 


Pothos 
Poinsettia 


Sansevieria 
(snake plant) 


Velvet plant 
Wandering jew 


*The indicated time for rooting is only approximate and may be longer under some 
conditions. Where new shoots must develop in addition to roots, the time required 


Scientific name 


several genera and species 


Crassula spp. 
Kalanchoe spp. 


Lantana sp. 
Monstera deliciosa 


Mentha spp. 
Peperomia sp. 


P. obtusifolia 

P. obtusifolia variegata 
Vinca spp. 

Petunia hybrids 
Philodendron spp. 
Tolmiea menziesii 


Scindapsus aureus 
Euphorbia pulcherrima 
Sansevieria spp. 


Gynura spp. 
Tradescantia spp. 
Zebrina spp. 


for shoot development is often longer. 
Source: Propagating Herbaceous Plants from Cuttings, PNW 151. 





Heel cuttings 


Paes 


Single eye (left) and double eye (right) cuttings 


Type of 
cutting 
stem 

stem or leaf 
stem or leaf 


stem 
stem 


stem 


leaf, leaf-bud 
or stem 


leaf-bud or stem 
leaf-bud or stem 
stem 
stem 
stem 


leaf with 
plantlet 


stem 
stem 


leaf, leaf 
section 


stem 
stem 


Approximate 


the stem. The terminal bud is not nec- 
essary for this kind of stem cutting. 
Prepare and insert the cutting as you 
would a tip cutting. Be sure to position 
right side up. Axial buds are always 
above leaves. 


. Cane cuttings: Cut cane-like stems into 


sections containing one or two “eyes” 
or nodes. Dust ends with fungicide or 
activated charcoal. Allow to dry sev- 
eral hours. Lay horizontally with about 
half of the cutting below the media 
surface, eye facing upward. Cane cut- 
tings are usually potted when roots and 
new shoots appear. This method is 
used with dumbcane (Dieffenbachia). 


. Single eye cuttings: The eye refers to 


the node. This is used for plants with 
alternate leaves when space or 
stock material are limited. Cut 
the stem about 1/2 inch above 


time toroot = and 1/2 inch below a node. Place 
(weeks)* cutting horizontally or vertically 
2to3 in the medium. 
4to5 e. Double eye cuttings: This 
4to5 is used for plants with op- 
posite leaves when space 
3to4 or stock material is lim- 
4tos ited. Cut the stem about 
1/2 inch above and 1/2 
ae inch below the same node. 
ee Insert the cutting vertically 
in the medium with the 
4to6 node just touching the sur- 
dence face. 
3to4 f. Heel cuttings: This method 
2to3 uses plant material with 
2to4 woody stems. Make a 
3to4 shield-shaped cut about 
halfway through the wood 
2to3 around a leaf and axial 
2to3 bud. Insert the shield hori- 
4to6 zontally into the medium. 
4. Leaf cuttings — Leaf cuttings 
Mio? are used almost exclusively 
2to3 


for a few indoor houseplants. 
Leaves of most other plants 
will either produce a few 
roots but no plant, or they 
just decay. Covering leaf cut- 
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Whole leaf with petiole 


aa) 


tings with a plastic bag will 
maintain moisture in the me- 
dium and humidity around 
the cutting. 

a. Whole leaf with petiole: Detach the 
leaf and up to | 1/2 inches of petiole. 
Insert the lower end of the petiole into 
the medium. One or more new plants 
will form at the base of the petiole. 
The leaf may be severed from the new 
plants when they have their own roots, 
and the petiole reused. This method is 
used for African violets. 


Whole leaf without petiole 


b. Whole leaf without petiole: This is 
used for plants with sessile leaves. In- 
sert the cutting vertically into the me- 
dium. A new plant will form from the 
axillary buds. The leaf may be re- 
moved when the new plant has its own 
roots. This method is used with jade 
plants. 

c. Split vein: Detach a leaf from the stock 
plant. Slit its veins on the lower leaf 
surface. Lay and pin the cutting, lower 
side down, on the medium. New plants 
will form at each cut. If the leaf tends 
to curl up, hold it in place by covering 
the margins with the rooting medium. 
This method is used with Rex bego- 
nias. A plastic bag around the con- 
tainer and leaf will help keep the leaf 
from drying out. 


Split vein Leaf section 

d. Leaf sections: This method is fre- 
quently used with snake plant (Sanse- 
vieria) and Rex begonias. Cut begonia 


leaves into wedges with at least one 





main vein. Lay leaves flat on the me- 
dium. A new plant will arise at the 
vein. 

Cut snake plant leaves into 2-inch sec- 
tions. Consistently make the lower cut 
slanted and the upper cut straight so 
you can tell which is the top. Insert the 
cuttings vertically into the medium. 
Eventually a new plant will appear at 
the base of the cutting. These and 
other succulent cuttings will rot if kept 
too moist. No plastic bag is needed 
around succulents. 


5. Root cuttings — Root cuttings are usually 
taken from 2- to 3-year-old plants during 
their dormant season when they have a 
large carbohydrate supply. Root cuttings 
of some species produce new shoots, 
which then form their own root systems, 
while root cuttings of other plants de- 
velop root systems before producing new 
shoots. 

a. Plants with large roots: Make a 
straight top cut and a slanted cut 2 to 6 
inches below the first cut. This will 
help you determine what portion is the 
top. Store about 3 weeks in moist saw- 
dust, peat moss, or sand at 40°F. Re- 
move from storage. Insert the cutting 
vertically with the top approximately 
level with the surface of the rooting 
medium. This method is often used 
outdoors. 


Plants with small roots 


Plants with large roots 


b. Plants with small roots: Take a 2- to 
3-inch section of root. Insert the cut- 
ting horizontally about 1/2 inch below 
the medium surface. This method is 
usually used indoors or in a hotbed. 


B. Layering 
Stems still attached to their parent plants 
may form roots where they touch a rooting 
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medium. Severed from the parent plant 

later, the rooted stem becomes a new plant. 

This method of vegetative propagation, 

called layering, promotes a high success rate 

because it prevents water stress and the loss 
of carbohydrate shortage that plagues cut- 
tings. 

Some plants layer themselves naturally, but 

sometimes plant propagators assist the pro- 

cess. Layering is enhanced by wounding 
one side of the stem or by bending it very 
sharply. 

1. Tip layering—Dig a hole 3 to 4 inches 
deep. Insert the shoot tip and cover it 
with soil. The tip grows downward first, 
then bends sharply and grows upward. 
Roots form at the bend, and the recurved 
tip becomes a new plant. Remove the tip 
layer from the mother plant and plant it in 
early spring or fall. Examples: purple and 
black raspberries and trailing blackberries. 





Simple layering 


Tip layering 


2. Simple layering— Bend the stem to the 
ground. Cover part of it with soil, leaving 
the last 6 to 12 inches exposed. Bend the 
tip into a vertical position and stake it in 
place. The sharp bend will often induce 
rooting, but wounding the lower side of 
the branch may help. Examples: rhodo- 
dendron and honeysuckle. 

3. Compound layering —This method works 
for plants with flexible stems. Bend the 
stem to the rooting medium as for simple 
layering, but alternately cover and expose 
stem sections. Wound the lower side of 
stem sections to be covered. Examples: 
heart-leaf philodendron and pothos. 

4. Mound (stool) layering —Cut the plant 
back to 1 inch above the ground during 
the dormant season. Mound soil over the 
emerging shoots in the spring to enhance 
their rooting. Examples: gooseberries and 
apple rootstocks. 








Stolons and runners 





Compound layering 


Mound layering Air layering 


5. Air layering — Air layering is used to 
propagate some indoor plants with thick 
stems, or to rejuvenate them when they 
become leggy. Make an upward slanting 
cut one half way through the stem just 
below a node. Hold the slit open with a 
toothpick laid sideways or a bit of sphag- 
num moss. Surround the wound with wet, 
unmilled sphagnum moss. Wrap plastic 
or foil around the sphagnum moss and tie 
it in place above and below the wound. 
When roots pervade the moss, cut the 
plant off below the root ball. Examples: 
dumbcane and rubber tree. 


Note: The following propagation methods can all 


be considered types of layering, as the new 
plants form before they are detached from 
their parent plants. 


6. Stolons and runners—A stolon is a hori- 
zontal, often fleshy stem that can root and 
produce new shoots where it touches the 
medium. A runner is a slender stem that 
originates in a leaf axil and grows along 
the ground or downward from a hanging 
basket, producing a new plant at its tip. 
Plants that produce stolons or runners are 






Offsets 
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propagated by severing the new plants 
from their parent stems. Plantlets at the 
tips of runners may be rooted while still 
attached to the parent, or detached and 
placed in a rooting medium. Examples: 
strawberry and spider plant. 


. Offsets — Plants with a rosetted stem of- 


ten reproduce by forming new shoots at 
their base or in leaf axils. Sever the new 
shoots from the parent plant after they 
have developed their own root system. 
Unrooted offsets of some species may be 


removed and placed in a rooting medium. 


Some of these must be cut off, while oth- 
ers may simply be lifted off of the parent 
stem. Examples: date palm, haworthia, 
bromeliads, and many cacti. 


. Separation— Separation is a term applied 


to a form of propagation by which plants 

that produce bulbs or corms multiply. 

a. Bulbs: New bulbs form beside the 
originally planted bulb. Separate these 
bulb clumps every 3 to 5 years for 
largest blooms and to increase bulb 
number. Dig up the clump after the 
leaves have withered. Gently pull the 
bulbs apart and replace them immedi- 
ately so that their roots can begin to 
develop. Small, new bulbs may not 
flower for 2 or 3 years, but large ones 


should bloom the first year. Examples: 


tulip and narcissus. 





f Z 
Separation corms 


b. Corms: A large new corm forms on 
top of the old corm, and tiny cormels 
form around the large corm. After the 
leaves wither, dig up the corms and 
allow them to dry in indirect light for 
2 or 3 weeks. Remove the cormels, 
then gently separate the new corm 


from the old corm. Dust all new corms 


with a fungicide and store in a cool 
place until planting time. Examples: 
crocus and gladiolus. 





Division 


C. Division 

Plants with more than one rooted crown 

may be divided and the crowns planted 

separately. If the stems are not jointed, gen- 
tly pull the plants apart. If the crowns are 
united by horizontal stems, cut the stems 
and roots with a sharp knife to minimize in- 
jury. Divisions of some outdoor plants 
should be dusted with a fungicide before 
they are replanted. Examples: snake plant, 
iris, prayer plant, and day lilies. 

1. Most perennials left in the same place for 
more than 3 years are likely to be over- 
grown, overcrowded, have dead or un- 
sightly centers, and in need of basic feed- 
ing and soil amendment. The center of 
the clump will grow poorly, if at all, and 
the flowers will be sparse. The clump 
will deplete the fertility of the soil as the 
plant crowds itself. 

a. To divide mature clumps of perenni- 
als, select only vigorous side shoots 
from the outer part of the clump. Dis- 
card the center of the clump. Divide 
the plant into sections of three to five 
shoots each. Be careful not to over- 
divide; too small a section will not 
give much color the first year after re- 
planting. 

b. Divide perennials when the plants are 
dormant, just before a new season of 
growth, or in the fall so they can be- 
come established before the ground 
freezes. 

D. Grafting 

Grafting and budding are methods of 

asexual plant propagation that join plant 

parts so they will grow as one plant. These 
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techniques are used to propagate cultivars 
that will not root well as cuttings or whose 
own root systems are inadequate. One or 
more new cultivars can be added to existing 
fruit and nut trees by grafting or budding. 


1. The portion of the cultivar that is to be 
propagated is called the scion. It consists 
of a piece of shoot with dormant buds 
that will produce the stem and branches. 
The rootstock, or stock, provides the new 
plant’s root system and sometimes the 
lower part of the stem. The cambium is a 
layer of cells located between the wood 
and bark of a stem from which new bark 
and wood cells originate. 


2. Four conditions must be met for grafting 
to be successful: (1) The scion and root- 
stock must be compatible, (2) each must 
be at the proper physiological stage, (3) 
the cambial layers of the scion and stock 
must meet, and (4) the graft union must 
be kept moist until the wound has healed. 
a. Cleft grafting: Cleft grafting is often 

used to change the cultivar or top 
growth of a shoot or a young tree (usu- 
ally a seedling). It is especially suc- 
cessful if done in the early spring. 
Collect scion wood 3/8- to 5/8-inch in 
diameter. Cut the limb or small tree 
trunk off at the area that it is to be re- 


Cleft graft (correct method on 
top; incorrect method below) 





Cleft graft with both scions 
inserted at slight angles. All cut 
surfaces should be waxed over. 


worked. Make a 2-inch vertical cut 
through the center of the limb or trunk. 
Be careful not to tear the bark. Keep 
this cut wedged apart. Cut the lower 
end of each scion piece into a wedge. 
Prepare two scion pieces 3 to 4 inches 
long. Insert the scions at the outer 
edges of the cut in the stock. Tilt the 
top of the scion slightly outward and 
the bottom slightly inward to be sure 
the cambial layers of the scion and 
stock touch. Remove the wedge prop- 
ping the slit open and cover all cut sur- 
faces with grafting wax. 


. Veneer or bark grafting. Unlike most 


grafting methods, bark grafting can be 


Bark graft 





used on large limbs, although these are 
often infected before the wound can 
completely heal. Collect scion wood 
3/8- to 1/2-inch in diameter when the 
plant is dormant, and store the wood 
wrapped in moist paper in a plastic bag 
in the refrigerator. Saw off the limb or 
trunk of the rootstock to be worked. In 
the spring, when the bark easily sepa- 
rates from the wood, make a 1- to 2- 
inch diagonal cut on one side of the 
scion, and a 1 1/2-inch diagonal cut on 
the other side. Leave two buds above 
the longer cut. Slice through the bark 
of the stock cutting a little wider than 
the scion. Insert the scion between the 
bark and wood with the longer cut 
against the wood. Nail the graft in 
place with flat-headed wire nails. 
Cover all wounds with grafting wax. 


. Whip or tongue grafting: This method 


is often used for material 1/4- to 1/2- 
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duced as the new grafted variety in- 
creases until at the end of 1 or 2 years, 
the new variety has completely taken 
over. Completely removing all the limbs 
of the old variety at the time of grafting 
will increase the shock to the tree and 
cause excessive suckering. Also, the sci- 
ons may grow too fast, making them sus- 
ceptible to wind damage. 
E. Budding 

Budding, or bud grafting, is the union of 

one bud (attached to a small piece of bark) 

from the scion to the rootstock. It is espe- 

cially useful when scion material is limited. 

It is also faster and forms a stronger union 

than grafting. 


1. Patch budding— Plants with thick bark 


Whip or tongue graft 





inch in diameter. The scion and root- should be patch budded. This is done 
stock are usually of the same diameter, while the plants are actively growing, so 
but the scion may be narrower than the their bark slips easily. Remove a rectan- 
stock. This strong graft heals quickly gular piece of bark from the rootstock. 
and provides excellent cambial con- Cut a matching rectangular piece with a 
tact. Make one 2 1/2-inch sloping cut bud and piece of bark from the scion to 
at the top of the rootstock and a match- cover this wound. If the rootstock’s bark 
ing cut on the bottom of the scion. On is thicker than that of the scion, pare it 
the cut surface, slice downward into down to meet the thinner bark so that 
the stock and up into the scion so the when the union is wrapped, the patch will 
pieces will interlock. Fit the pieces to- be held firmly in place. 
gether, then tie and wax the union. 2. Chip budding—This budding method can 
3. Care of the graft— Very little success in be used when the bark is not slipping. A 


grafting will be obtained unless proper 
care is maintained for the following year 
or two. If a binding material such as 
strong cord or nursery tape is used on the 
graft, this must be cut shortly after 
growth starts to prevent girdling. Rubber 
budding strips have some advantages 





a 
over other materials. They expand with 
growth and usually do not need to be cut, 
as they deteriorate and break after a short 
time. It is also an excellent idea to inspect 
the grafts after 2 or 3 weeks to see if the 
wax has cracked, and if necessary, rewax . Chip bud eee 
the exposed areas. After this, the union Patch bud 
will probably be strong enough and no downward cut is made at a 45 degree 
more waxing will be necessary. angle about one quarter through the root- 
4. Limbs of the old variety that are not se- stock. About | inch above the first cut, a 
lected for grafting should be cut back at second cut is made slicing downward and 
the time of grafting. The total leaf surface inward until it connects with the first cut. 
of the old variety should be gradually re- The cuts removing the bud from the bud 
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stick are made just as those in the root- 
stock, except the lower cut is made about 
1/4-inch below a bud. Fit the bud chip to 
the stock and wrap the union. 

3. T-budding — This is the 
most commonly used 
budding technique. 
When the bark is slip- 
ping, make a vertical 
cut through the bark of 
the rootstock, avoiding 
any buds on the stock. 
Make a horizontal cut 
at the top of the vertical 
cut (in a T shape) and 
loosen the bark by 
twisting the knife at the 
intersection. Remove a shield-shaped 
piece of the scion, including a bud, bark, 
and a thin section of wood. Push the 
shield under the loosened stock bark. 
Wrap the union, leaving the bud exposed. 

Care of buds—Place the bud in the root- 

stock in August. Force the bud to develop 

the following spring by cutting the stock off 

3 to 4 inches above the bud. The new shoot 

may be tied to the resulting stub to prevent 

damage from the wind. After the shoot has 
made a strong union with the stock, cut the 
stub off close to the budded area. 

F. Plant Tissue Culture 

Tissue culture is a mass of undifferentiated 

callus tissue growing on an artificial me- 

dium, separately from the plant from which 
it originated. Size increases by cell division. 

After about 4 to 6 weeks, the mass of cells 

is large enough to divide into sections and 

reculture to produce additional tissue cul- 
tures. This procedure is usually done ina 
laboratory or under laboratory conditions. 


T-bud 





A tissue culture can be started from a vari- 
ety of plant parts that have cells capable of 
dividing. Usually tissues near the vascular 
area of stems and roots proliferate best, but 
cultures have been started from fruits, en- 
dosperm, pollen, and embryos. To read 
more about this exciting method of propaga- 
tion refer to books in your local library. 


Published 1998. Revised 2008. 


Further Reading 


Books 

The Virginia Master Gardener Handbook, Virginia 
Cooperative Extension Service, Virginia 
Polytechnic Institute and State University, 
Blacksburg, VA 24061. 

The Nevada Master Gardener Handbook, 
University of Nevada Cooperative Extension, 
phone 702/784-4848. 

Wilkins, H. M. 1988. Plantwatching: How Plants 
Live, Feel, and Work. MacMillan Co., New York, 
NY. 

Wilkins, H. M. 1988. Plantwatching: How Plants 
Remember, Tell Time, Form Partnerships, and 
Move. Facts on File Publications, New York, NY. 


Booklets and Pamphlets 

University of Idaho Extension 

CIS 869 Controlling Sunscald on Trees and Vines 

PNW 496 Grafting and Budding Plants to 
Propagate, Topwork, Repair 

CIS 866 Homeowner’s Guide to Fruit Tree 
Fertilization 

CIS 881 Success with Very Small Seeds 

PNW 121 Nutrient Disorders in Tree Fruits (online 
only) 

PNW 164 Propagating from Bulbs, Corms, Tubers, 
Rhizomes, and Tuberous Roots and 
Stems 

PNW 151 Propagating Herbaceous Plants from 
Cuttings 

PNW 170 Propagating Plants from Seed 

CIS 1043 Selecting Grape Cultivars and Planting 
Sites in Idaho 

PNW 400 Training and Pruning Your Home 
Orchard 
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Chapter 5 
Soils and Fertilizers 





Valdasue Steele, Extension Educator, Benewah County 


I. The Five Soil Forming Factors ern Washington is a good example of a 


What is soil? Soil is basically weathered rock, 
decaying remains of living organisms—plants 
and animals—and microorganisms. Soil is also 
commonly described as a medium for plant 
growth because it provides physical support and 
nutrients for plants. 


Have you ever noticed how soils can vary 
within a short distance as well as regionally? Five 
soil forming factors are at work on all soils and 
determine their physical and chemical properties. 
Where all five factors are the same we can expect 
the soils will be very similar. The following is a 
description of the soil forming factors: parent ma- 
terial, climate, topography, living organisms, and 
time. 

A. Parent Material 


The term parent material refers to where the 
soil came from. The source of the soil has a 
large influence on soil texture, or particle 
size, and minerals present. Soil surveys in- 
clude the parent materials in the soil de- 
scriptions; therefore, it is important to learn 
the common terms. 

There are six basic types of parent material: 


1. Alluvium— Parent material that has been 
transported by water, such as in flood 
plains and washes. 


2. Colluvium— Parent material that has been 
transported by gravity (talus), such as in 
toeslopes or debris at the base of a cliff. 


3. Eolian— Parent material composed of 
sand-sized particles that have been trans- 
ported by the wind. 

4. Loess (pronounced “luss”’?)— Parent mate- 
rial composed of silt sized particles that 
have been transported by the wind. The 
Palouse area of northern Idaho and east- 


loess deposit. 

5. Lacustrine and marine sediments — Parent 
material that has been deposited by 
streams into freshwater lakes or ponds is 
lacustrine. Parent material that has been 
deposited by oceans or seas, sometimes 
found in salt-water basins, is marine. 

6. Residual/residuum — parent material that 
has weathered, in place, from the bedrock 
below. These materials have not been 
transported. 


. Climate 


Temperature and precipitation are major 
factors influencing the rate of weathering of 
a soil. They also control the rate of chemical 
and physical processes. Water is the me- 
dium by which things are moved into and 
through a soil profile. 

Less annual precipitation means that soluble 
components, such as calcium carbonate 
(lime), will accumulate, which is why soils 
in arid regions are more alkaline. Con- 
versely, soils in high-moisture areas will 
have faster rates of leaching, or removal, of 
soluble components, which is why soils in 
humid regions are more acidic. 


. Topography 


Topography includes both the gradient 
(steepness) of a slope and the aspect (direc- 
tion) of the slope. The gradient influences 
how quickly water enters the soil or runs 
off, which directly influences the amount of 
soil loss or erosion. The aspect of the slope 
influences the amount of solar radiation and 
temperature fluctuations in the soil, which 
directly influences the type of plants that 
will grow in the soil. 
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D. Living Organisms (Biota) 
Living organisms include plants, animals, 
and microorganisms that live in and on the 
soil. Biota have a significant impact on soil 
formation due to factors such as nutrient 
cycling, production of organic matter, and 
vegetative cover of the soil surface. Human 
activities such as farming and construction 
also impact the soil. 

E. Time 
How “old” a soil is makes a difference in its 
development. Soils are dynamic in that they 
are “a work in progress,” constantly under 
the influence of the soil forming factors. The 
older a soil is, the more “developed” it is. 
Therefore, “young” soils are very different 
from “old” soils chemically and physically. 
An example of a young soil would be new 
soil deposits from a flood. 
Each of the five soil forming factors has a 
powerful influence on the characteristics of 
a soil. This helps explain why soils a very 
short distance apart can be different. It takes 
a change in only one of the five soil forming 
factors to differentiate the classification of 
one soil from another’s. 


The consistency of the soil forming factors 
is demonstrated in a soil survey. Most soil 
surveys are done by county, and they are a 
good source of general soils information, 
including information on climate and land- 
use suitability. 

The first step in developing a soil survey is 
to gather topographic data on the area to be 
surveyed. Lines are drawn to delineate areas 
of similar slope, and major changes in veg- 
etation are noted. Each delineated area, or 
mapping unit, is then given a soil classifica- 
tion designation or name. A soil scientist 
will do field work to verify a few of these 
mapping units. Extrapolations can be made 
without field verification because the soil 
forming factors have such consistent effects 
on soil characteristics. 


II. Major Components of a Mineral Soil 


Only 48% of the soil is made up of minerals; 
the other 52% is organic matter and pore space 
filled with water or air (fig. 1). Water is the me- 
dium of transport for nutrients to reach the plant 


roots. Air is required for chemical processes in 
the plant roots as well as for the microorganisms 
that live in the soil. Too much water can not only 
cause the plants to die but can kill microorgan- 
isms as well. Generally, the mineral soils in Idaho 
have about 2% organic matter, plus or minus 2 to 
3% in some areas of the state. That 2% organic 
matter affects the soil’s water-holding capacity, 
soil structure, and fertility. Every bit of organic 
matter counts. 

There is a vast array of microorganisms living 
in the soil. Microorganisms play a major role in 
nutrient cycling —the retention and release of nu- 
trients in the soil. The main categories of micro- 
organisms are listed below, with a conservative 
estimate of their concentration in soil: 
¢ Bacteria —> 500 million per gram of soil 
e Actinomycetes —> | to 20 million per gram of 

soil 
e Fungi —> large variation up to 1 million per 

gram of soil 
e Algae —> up to 500,000 per gram of soil 
¢ Protozoa —> up to 500,000 per gram of soil 
¢ Nematodes —> 50 or more per gram of soil 


Have you ever noticed the smell of freshly 
tilled soil? That is the smell of microorganisms at 
work! 


Fig. 1. Major components of a mineral soil. The per- 


centage will vary depending on the soil. Under 
wet conditions, there is less air. Under dry con- 
ditions there is less water. 


50% Solids 50% Pore Space 


25% Water 


48% Mineral Matter 


25% Air 





2% Organic Matter 
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III. Soil Texture 
The texture (particle size distribution) of a soil 
is determined by the relative amounts of sand, 
silt, and clay present. There are many possible 
combinations of these particles and distinct tex- 
tural classes to describe all possible particle size 
combinations, or distributions. See the soil tex- 
ture triangle (fig. 2) to determine the textural 
class of a particular soil. The three major particle 
size classes are sand, silt, and clay. 
A. Sand 
Sand particles range in size from 2.0 to 0.02 
millimeters (mm). Sand particles are the 
largest particles in the soil. Any particle 
larger than the sand particle (>2 mm) is 
considered part of the rock fraction (gravel, 


Fig. 2. Soil texture triangle. 


Percent 





stone, cobble, etc.), not part of the soil. Sand 
particles provide the most stable medium 
for engineering purposes. Sand particles are 
relatively inactive chemically. The large 
spaces between the particles (pore space) 
mean that water and some nutrients cannot 
be retained very long and readily move out 
of the soil profile. This is why sandy soil is 
often referred to as a “droughty” soil. 


. Silt 


Silt particles range in size from 0.02 to 
0.002 mm. Silt particles carry a very weak 
negative charge and are capable of holding 
small amounts of plant nutrients. Silty soils 
hold more water than sand, and water move- 
ment through silty soils is generally slower. 
A good example of silt is talcum powder. 





Percent 





Percent sand 
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C. Clay 


Clay particles are smaller than 0.002 mm, 
and there are many types of clays. Clay par- 
ticles carry negative charges capable of at- 
tracting all positively charged ions in the 
soil; as a consequence, clays attract posi- 
tively charged plant nutrients. The very tiny, 
flat clay particles lead to high water-holding 
capacity and can result in slow movement of 
water through the soil. Although there may 
be more total pore space in a given volume 
of clay soil than in sandy soil, most of the 
pore space in a clay soil will hold water. In 
contrast, most of the pore space in sand is 
large so water moves through rapidly rather 
than being held. Compaction can be a prob- 
lem in clay soils more so than in sandy 
soils. 

D. Texture and Soil Management 


By knowing the texture of a soil and under- 
standing the influences of sand, silt, and 
clay on the soil, you can make inferences 
about the management of that soil. Soils 
with a high sand content will need to be wa- 
tered more often than soils with a high clay 
content. Soils with a high clay content have 
to be watered less often or there is a risk of 
waterlogging the soil. 

A loam does not have equal percentages of 
the three soil separates (sand, silt, and clay) 
but is influenced by them equally. A loam 
has the characteristics of a clay for water- 
and nutrient-holding capacities, while the 
sand and silt provide pore space for air and 
water movement. Notice that a small 
amount of clay can strongly influence the 
soil texture class (fig. 2). 


IV. Soil Structure 


The arrangement of soil particles or aggregates 
is referred to as soil structure. Soil structure is the 
aggregation of sand, silt, and clay into shapes 
with distinct sizes and strengths (fig. 3). Soil 
structure provides additional pore space and open 
channels for movement of water, nutrients, air, 
and plant roots. Soil structure can give an indica- 
tion of the age of the soil, parent material, vegeta- 
tion, and land use. 


Fig. 3. Various types of soil structures. 











Granular: Resembles cookie 
crumbs usually less than 0.5 cm in 
diameter. Commonly found in 
surface horizons where roots have 
been growing. 


Blocky: Irregular blocks usually 
1.0-5.0 cm in diameter. 











Columnar: Vertical columns 
that have a salt “cap” at the top. 
Found in soils of arid climates. 


Platy: Thin, flat plates that lie 
horizontally. Usually found in 
compacted soil. 














Single grained: Individual 
particles that do not stick 
together. Always accompanies a 
loose consistence. Commonly 
found in sandy soils. 


Prismatic: Vertical columns that 
might be a number of cm long. 
Usually found in lower horizons. 








Soils that have organic matter and are properly 
managed will have good soil structure. If soils are 
cultivated when they are too wet, they can be- 
come very compacted and lose structure until re- 
aggregation occurs. Plant roots and the addition 
of organic matter to the soil will help improve 
soil structure or tilth (soil workability). 
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V. Organic Matter 

Organic matter in soil is made up of the re- 
mains of plants and animals. Residue from previ- 
ous crops must be broken down to provide soil 
fertility and structure benefits. Moist and warm 
soil is ideal for microbes to work at breaking 
down plant tissue. 

The organic matter content of a soil is an im- 
portant factor related to overall productivity for 
the following reasons: 
¢ Contributes to well-structured soil 
e Is asource of three nutrients —nitrogen, 

phosphorus, and sulfur 
e Increases water-holding capacity 
e Increases soil aeration 
e Provides an energy source for soil microorgan- 

isms (plants and animals) 


VI. Carbon:Nitrogen (C:N) Ratio 

The carbon:nitrogen (C:N) ratio is an important 
consideration whenever you add organic material 
to your production system (table 1). Plant residues 
and manures are made up largely of the follow- 
ing: 

e Sugars, starches, and simple proteins that de- 
compose rapidly 

¢ Crude proteins 

¢ Hemicelluloses 

¢ Celluloses 

e Lignin, fats, waxes, etc., that decompose 
slowly 

Their rates of decay and release of nutrients to 
the soil vary greatly, as do the demands of living 
soil microorganisms as they “break down” plant 
residue. 

In order to break down the carbon compounds 
in the plant tissue, microorganisms consume N. If 
the C:N ratio in the organic material is too high, 
greater than 25:1, there will be a net loss of nitro- 
gen available for plant growth in the short term 
because the microorganisms will consume any N 
added with the organic material. On the other 
hand, if the C:N ratio is low, less than 20:1, suffi- 
cient N will be available to meet the 
microorganism’s needs with some left over for 
plant growth. Thus organic material such as straw 
(C:N = 80:1) added to the soil will need to have N 
added with it or the plants will suffer. 


Table 1. Carbon: Nitrogen ratio of common organic 


materials. 
Material C:N 
Wheat straw 80:1 
Pine needles 90:1 
Sawdust 625:1 


VII. Soil/Water Relationships 
A. Water-Holding Capacity 

One of the main functions of soil is to store 
moisture and supply it to plants between 
rainfalls or irrigations. Water in the soil is 
held in pores, the spaces between soil par- 
ticles. If the soil’s water content becomes 
too low, plants become stressed. 
The water-holding capacity of a soil, and 
the amount of water available for plants to 
use, is dependent on the number and size of 
its pore spaces, which is directly related to 
soil texture and organic matter content. Wa- 
ter is held by the soil in various ways, and 
not all water in the soil is available to plants 
(table 2). 
Capillary water is held in pores that are 
small enough to hold water against gravity 
but not so tightly that roots cannot absorb it. 
This water occurs as a film around soil par- 
ticles and in the pores between them and is 
the main source of moisture for plants. As 
this water is withdrawn, the larger pores 
drain first. The finer the pores, the more re- 
sistant they are to removal of water. Capil- 
lary water can move in all directions for 
several feet as the particles and pores of the 
soil act like a wick. 
When soil is saturated, all the pores are full 
of water and the water that drains out of the 
soil in the first few hours is called gravita- 
tional water. Gravitational water is avail- 
able to plants only for a short time. When 
the gravitational water is gone, the soil is at 
field capacity. Plants then draw water out 
of the capillary pores until no more can be 
withdrawn and the only water left is in the 
micropores. The soil is then at the wilting 
point, and if water is not added to the soil, 
plants will die. 
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Table 2. Water-holding capacity of main soil texture 


groups (inches per foot). 


Field Wilting Available 
Texture capacity point water 
Sand 1.3 0.6 0.7 
Sandy Loam 2.5 1.3 1.2 
Loam 3.6 1.8 1.8 
Silt Loam 4.4 2.3 2.1 
Clay Loam 4.6 2.6 2.0 
Clay 4.7 2.8 1.9 


Note: Figures are averages and vary with structure and 


organic matter. 


A soil dominated by large particles (sand) 
has a lower water-holding capacity than a 
soil dominated by small particles (clay). Al- 
though a soil dominated by fine particles 
can hold more water, that water is not nec- 
essarily available (wilting point) because it 
takes more energy for plants to remove the 
water from the tiny pores. 


. Water Infiltration Rate 


Infiltration specifically refers to water 
movement into the soil from the surface. 
The rate of infiltration is measured in inches 
(or cm) per hour. The finer the soil texture 
(more clay), the slower the infiltration rate 
and vice versa. The infiltration rate of a soil 
will determine how much and how often to 
apply water. The infiltration rate also af- 
fects how much rainfall or irrigation water 
will enter the soil or run off, which relates 
to erosion hazard. 


. Permeability Rate 


Permeability specifically refers to water 
movement within and through the soil pro- 
file (after infiltration). The permeability rate 
is the speed at which water moves in the 
soil profile and like infiltration is measured 
in inches (or cm) per hour. Soil compaction, 
plow layers, hard pans, clay layers, rock, or 
changes in soil texture all can influence the 
permeability rate of the soil. When a home- 
owner seeks a permit to have an on-site sep- 
tic leach field a “perc test’ is required. This 
is a test of the permeability rate of the soil. 
If the rate is too slow then the site is not 
suitable for a septic leach field. 


D. Soil Compaction 


Compacted soils have low water infiltration/ 
permeability rates. When the soil air spaces 
are compacted there is less space for air and 
water. Compacted soils also make root pene- 
tration and plant growth more difficult. 
Compaction can best be avoided by keeping 
heavy equipment off the soil when it has a 
high moisture content. Soil compaction can 
be remedied mechanically with deep tillage 
equipment. 


. Water & Air 


Under irrigated conditions, regulating the 
soil water (moisture level) is an important 
management consideration. Excessive soil 
moisture, or saturated conditions, can be as 
harmful as limited-water conditions. Soil 
pore space and soil temperature are directly 
related to soil water content. For instance, a 
wet soil takes longer to warm up and will 
have a greater incidence of fungal and bac- 
terial plant diseases. 


Plant roots need oxygen and get it from the 
air in the soil pore space. When a soil is 
saturated, water displaces all the air in the 
pore space. If the wet condition persists, 
plant roots will die from lack of oxygen. 


. Nutrient Leaching 


Leaching can best be described as the 

“flushing” of water and soluble nutrients out 

of the soil profile, specifically, out of the 

plant root zone. Factors that affect the rate 

of leaching in soils include: 

e¢ Amount of rainfall/irrigation 

e Intensity (rate) of rainfall/irrigation 

¢ Soil texture 

¢ Quantity and type of clay minerals 
present 

e Amount of organic matter 


G. Soluble Salts 


Soluble salts are described in terms of soil 
salinity and are measured by determining 
the electrical conductivity of a soil extract 
(EC). Salinity problems can occur where 
there are excessive applications of fertilizer, 
fresh manure, wood ash, or irrigation water 
or in areas with high water evaporation. 
High soil salinity is detrimental to plant 
growth. 
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VIII. pH 
The term pH refers to the concen- 
tration of hydrogen ions (H*) present 
in the soil. As the concentration of H* 
increases, the soil becomes more 
acidic. As the concentration de- 
creases, the soil becomes more basic 
(alkaline). The pH scale is 0 (acidic) 
to 14 (alkaline). A pH of 7 is consid- 
ered neutral. The pH scale is logarith- 
mic: 
e pH 8—10 times more alkaline than 
pH7 
¢ pH 7—Neutral 
¢ pH 6—10 times more acidic than 


pH7 

¢ pH5—100 times more acidic than 
pH7 

¢ pH 4—1,000 times more acidic 
than pH 7 


Plant species have various adapta- 
tions to specific acidic, neutral, or al- 
kaline soil conditions. When plants 
fail to thrive, even after a fertilizer 
application, it may be an indication 
that there is a pH problem. 

When pH is too low, applied lime 
can raise the pH. When pH is too 
high, applied sulfur can lower the pH. 
The change will be only temporary, 
however. Eventually, the soil pH will 
go back to what it was originally if 
amendments are not applied regu- 
larly. This ability of the soil to chemi- 
cally revert to the way it was is re- 
ferred to as buffering capacity. A soil 
that is high in clay content has a 
greater buffering capacity and will 
require a larger quantity of an amend- 
ment, such as lime, to change the pH. 
A sandy soil will require less lime to 
change the pH. 

Soil pH greatly affects the avail- 
ability of nutrients in the soil for 
plants to utilize. When pH is too 
acidic or alkaline then nutrients be- 
come unavailable to plants (fig. 4). 


Fig. 4. Relative availability of nutrients as affected by soil pH. 
The bar width for each nutrient indicates its relative 
availability to plants at a particular pH. The wider the 
bar, the more available the nutrient. 


pH 
4.0 5.0 6.0 7.0 8.0 9.0 

















Acidic Alkaline 


Ideal Range 


IX. Plant Nutrients 
A. Essential nutrients 

Plants obtain from the soil 14 of the 17 elements 

essential to their growth. The other three ele- 

ments—carbon, hydrogen, and oxygen—come 
from the water and from the air. 

1. Macronutrients— Large quantities are re- 
quired. Nitrogen generally is for leaf or vegeta- 
tive growth, phosphorus is for root and fruit 
production, and potassium is for cold hardi- 
ness, disease resistance, and general durability. 
a. Primary macronutrients 

e Nitrogen (N) 

¢ Phosphorus (P or in fertilizers, designated 
as phosphate, P,O.) 

¢ Potassium (K or in fertilizers, designated 
as potash, KO) 

b. Secondary macronutrients 

© Calcium (Ca) 

¢ Magnesium (Mg) 

e Sulfur (S) 
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Micronutrients — Small quantities are re- 
quired. Deficiencies in these nutrients are 
less common. 


¢ Boron (B) 

e [ron (Fe) 

¢ Molybdenum (Mo) 
e Chlorine (Cl) 

¢ Copper (Cu) 

e Manganese (Mn) 

e Zinc (Zn) 

¢ Nickel (Ni) 


B. Functions of Macronutrients 


1. 


Nitrogen (N)— Nitrogen can be taken up 
by plants as ammonium (NH,,*) or nitrate 
(NO,). Nitrogen is essential for the syn- 
thesis of proteins. It is essential to chloro- 
phyll, which gives green color to plants; 
induces rapid vegetative growth; in- 
creases yields of leaf, fruit, or seed; im- 
proves quality of leaf crops; increases 
protein content of food and feed crops; 
and feeds soil microorganisms. Nitrogen 
tends to extend the length of the plant’s 
maturity period, but too much will cause 
plants to fall over. 


2. Phosphorus (P)— Phosphorus plays an 


important role in the metabolic processes 
of the cells such as cell division and ex- 
pansion, respiration, and photosynthesis. 
In addition, phosphorus is important for 
early root growth and development. Phos- 
phorus is significant in plant reproductive 
functions such as reducing the maturity 
period and stimulating flowering and seed 
formation. For some species, phosphorus 
improves winter hardiness. 


3. Potassium (K)— Potassium is vital to wa- 


ter relations in the plant. It is responsible 
for movement of water in and out of the 
guard cells that open and close the sto- 
mata and the movement of water in and 
out of the plant leaf. It also serves as a 
nutrient regulator; increases vigor, 
strength, and disease resistance; makes 
stalks and stems stronger; helps early 
roots form and grow; and improves win- 
ter hardiness. 


sis. It is also involved in nodule forma- 
tion and nitrogen fixation in legumes. 


. Calcium (Ca)—Calcium aids in the devel- 


opment of leaves and roots. It is an essen- 
tial part of the cell wall structure and 
must be present for the formation of new 
plant cells. 


. Magnesium (Mg)— Magnesium is essen- 


tial for photosynthesis because it is the 
central atom in the chlorophyll molecule. 
Magnesium is also involved in phosphate 
metabolism and plant respiration and 
serves as an activator for many plant en- 
zymes required in growth processes. 


. Functions of Micronutrients 
The content of micronutrients in the soil is 
variable, as is their availability to plants. 
Soil pH is a significant factor in micronutri- 
ent availability. In very acidic soils, micro- 
nutrients can be toxic to plants. 
1. Boron (B)—Boron is probably the most 


commonly deficient micronutrient. Boron 
is essential for germination of pollen 
grains, growth of pollen tubes, and for- 
mation of seeds and cell walls. Boron 
may also be involved in carbohydrate 
transport. 


2. Chlorine (Cl)— Chlorine, usually as the 


chloride ion, is active in the energy reac- 
tions of the plant, specifically in the 
breakdown of water during photosynthe- 
sis. Chloride is present in the stomatal 
guard cells that regulate the loss of water 
from leaves through transpiration. Chlo- 
ride has also been linked to increased re- 
sistance to fungal diseases in roots. 


3. Copper (Cu) — Copper is necessary for 


chlorophyll production and may play a 
part in vitamin A production. Copper is 
also a component of several plant en- 
zymes. 


4. Iron (Fe)—Iron is a catalyst of chloro- 


phyll formation and acts as a carrier of 
oxygen. It is also involved in the forma- 
tion of some respiratory enzymes. 


5. Manganese (Mn)— Manganese is part of 


the enzyme systems and metabolic reac- 
tions of the plant. It is also directly in- 





4. Sulfur (S)—As part of several a ae volved in the synthesis of chlorophyll. 
ids, sulfur is essential for protein synthe- 
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. Molybdenum (Mo)— Molybdenum is re- 
quired in the smallest quantity of all the 
essential nutrients. Plants need it to use 
nitrogen, particularly for nitrogen fixation 
in the root nodules found on legumes. 

. Nickel (Ni)— Nickel is the most recent 
nutrient to be added to the essential nutri- 
ent family. It is an important component 
in nitrogen metabolism, particularly in 
the conversion of urea to ammonia. 

. Zine (Zn)— Zinc is necessary for the pro- 
duction of chlorophyll and carbohydrates. 
Zinc is involved in the synthesis of plant 
growth hormones and in some metabolic 
reactions. 

. NOTE: Cobalt (Co) is not considered an 
essential nutrient, but root-nodule-form- 
ing bacteria in legumes need it for fixing 
nitrogen. 


D. General Nutrient Deficiency Symptoms 


Nutrient deficiency symptoms are an indi- 

cation of severe starvation. A nutrient defi- 

ciency will limit plant production before 

deficiency symptoms actually show. Defi- 

ciency symptoms are sometimes difficult 

to distinguish visually and may resemble 

disease or insect problems. 

General nutrient deficiency symptoms are 

categorized here according to whether or 

not the nutrient is translocated in the plant. 

Deficiencies of translocated nutrients ex- 

hibit symptoms in the lower, or older, 

leaves because the nutrients are mobilized 

and moved to new, growing parts of the 

plant. 

1. Translocated Nutrients 

a. Nitrogen—Plants are light green in 
color; older leaves yellow starting at 
the leaf tips. 
b. Phosphorus — Plants are small and 

dark green with purple coloration. 


c. Potasstum— Yellow or brown discol- 
oration appears along the outer mar- 
gins of the older leaves. 

d. Magnesium— Yellow discoloration 
occurs between the leaf veins. Red- 
dish-purple discoloration extends 
from the outer edge of the leaf in- 
ward. 


2. Non-Translocated Nutrients — Terminal 
Bud Dies 


a. Calctum—Primary leaf emergence 
is delayed, and terminal buds dete- 
riorate. 

b. Boron—Leaves near the growing 
point (meristem) are yellow, and 
buds look like white or light brown 
dead tissue. 

3. Non-Translocated Nutrients—Terminal 
Bud Remains Alive 


a. Sulfur—The whole leaf turns pale 
green to yellow starting with the 
younger leaves. 

b. Zinc— Distinctive yellowing ap- 
pears between the leaf veins; some 
plants show a broad band of discol- 
oration on each side of the midrib. 
The plant is stunted and has short 
internodes. 

c. Iron—Leaves are pale yellow or 
white between leaf veins. 

d. Manganese—Leaves are yellowish 
gray or reddish gray with green 
veins. 

e. Copper— Young leaves are pale 
yellow and/or are wilted or with- 
ered; seedheads may not form. 


f. Chlorine — Upper leaves wilt then 
yellow. 

g. Molybdenum — Young leaves wilt 
and die along the margins; older 
leaves yellow due to their inhibited 
ability to utilize N. 

4. Nickel—The Exception 


Deficiency symptoms have not been 
observed in field conditions, only in 
research settings, but include yellow- 
ing of young leaves and death of mer- 
istem tissue. 


X. Mulches 
Mulch is any material, organic or inorganic, 
that is spread upon the surface of the soil to pro- 
tect it and plant roots from the impact of rain- 
drops, crusting, freezing, and evaporation. 
A. Organic Mulches 


Organic mulches include grass clippings, 
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hay, straw, bark, sawdust, wood shavings, 

leaves, and newspapers. You can use al- 

most any plant material for mulching as 
long as it allows air and water to penetrate 
to the soil below. Coarse-textured material, 
such as coarse-textured hay, straw, wood 
shavings, and chips, are more desirable than 
fine textured materials such as leaves, pine 
needles, and sawdust. When using fine ma- 
terials, loosen them occasionally to keep 
them from sealing the soil surface. 

. Inorganic Mulches 

Inorganic mulches include plastic films, 

mat-type weed barriers, aluminum foil, and 

even old carpet. Although inorganic 
mulches provide some of the same benefits 
as organic mulches, they cannot be incorpo- 
rated into the soil at the end of the growing 
season and must be removed where you 
plant annual crops. Perforated plastic film or 
spun-bound material, such as landscape 
cloth, allows water and air to easily reach 
the soil. 

. Seasonal Mulches 

A thin layer of mulch will conserve soil 

moisture, and 2 or more inches of mulch 

will control most weeds. Mulch effective- 
ness depends upon the material you are us- 
ing and the weed species to be controlled. 

1. Summer Mulches— Use summer mulches 
to control weeds, reduce water evapora- 
tion from the soil, stabilize water tem- 
perature, and reduce fruit rot on bare soil. 
Incorporate organic summer mulches in 
the fall to improve soil structure. 


2. Winter Mulches— Use winter mulches to 
reduce water loss from evergreen plant 
tissue and to stabilize soil temperatures. 
Stable soil temperatures will minimize 
soil heaving caused by alternate freezing 
and thawing. Winter mulch applied too 
early in the fall can cause more winter 
injury than none at all. 

. Problems with Mulches 


Organic mulches, such as cereal grain straw, 
can introduce weed seeds. The mulch may 
attract rodents, insects, and other pests as an 
overwintering site. Mulching too soon in the 
spring can prolong cool soil temperatures, 
which will delay the growth of warm-season 


crops. Material with a high C:N ratio such as 
bark, wood shavings, sawdust, or straw may 
temporarily reduce soil nitrogen available to 
plants unless you incorporate additional ni- 
trogen fertilizer into the soil. 


XI. General Information on Fertilizers 


Fertilizer is defined as any substance added to 
the soil, or sprayed on plants as a foliar fertilizer, 
to supply one or more plant nutrients. Every 
mixed fertilizer or individual material sold has a 
guaranteed analysis written on the bag. The analy- 
sis gives the amounts of available nitrogen (N), 
available phosphate (P,O,), and soluble potash 
(K,O), in that order. The three numbers are always 
percentages by weight. Certain secondary macro- 
nutrients and micronutrients may also be included 
in the analysis. 

Many brands and formulas of fertilizer are on 
the market. Select a brand that supplies nitrogen 
(N), phosphate (P,O.), and potash (K,O) in ap- 
proximately the same ratio your soil test indicates. 
For example, if your test indicates you should use 
1 pound of nitrogen (N), 2 pounds of phosphate 
(P,O,), and 1 pound of potash (K,O), the ratio in- 
dicated is 1-2-1. You could use a 10-20-10, a 5- 
10-5, a 6-10-4, or an 8-17-7 analysis fertilizer. All 
of these are in approximate 1-2-1 ratios. 


XII. Fertilizer Terminology 


e¢ Mixed fertilizer—A fertilizer that contains two 
or more of the macronutrients (N, P, K). 

¢ Complete fertilizer—A fertilizer that contains 
all three macronutrients (N, P, K). 

¢ Incomplete fertilizer—A fertilizer that is miss- 
ing one, or more, of the major components 
found in a complete fertilizer. 

¢ Grade—The guaranteed minimum analysis, in 
percent, of plant nutrients in a fertilizer, ex- 
pressed as total N, available P,O,, and soluble 
K,O. 

¢ Chelates—The word chelate comes from the 
Greek word for “claw.” Chelates are organic 
substances, or chemicals, that act like claws and 
help hold metal ions in solution, in an available 
form, so that plants can absorb them. The solu- 
bility of metals, particularly Cu, Fe, Mn, and 
Zn, is greatly increased when they are held by 
chelating agents. 

¢ Soil amendment—A substance added to the soil 
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to change its pH or physical properties. A 
common example is the use of lime to increase 
soil pH. 

XIII. Nutrient Sources and Fertilizer Types 


Common nutrient sources and contents of fer- 
tilizers appear in table 3. 


Table 3. Common sources and nutrient contents of 


fertilizers. 
Nutrient content of 
Nutrient and source fertilizer (% by weight) 
Nitrogen (N) 
Anhydrous ammonia (gas) 82 
Ammonium nitrate 33-34 
Ammonium sulfate (24% sulfur) 21 
Urea 46 
Urea-ammonium nitrate solution (UAN) 28-32 
Sulfur coated urea (slow release) 39 
Monoammonium phosphate (MAP) 10-11 
Diammonium phosphate (DAP) 18 
Potassium nitrate 13 
Calcium nitrate 15 


Phosphorus (P,,0,)' 
Normal or single superphospate (NSP or SSP) 20 


Concentrated (CSP) 46 
or triple superphosphate (TSP) 
Monoammonium phosphate (MAP) 48-55 
Diammonium phosphate (DAP) 46 
Ammonium polyphosphates (APP) 40-70 
Potassium (K,O)? 
Potassium chloride 60-62 
Potassium sulfate (SOP) 50 
Potassium nitrate 44 
Sulfate of potash-magnesia 22 


(Sul-Po-Mag or K-Mag) 


Calcium (Ca) 


Calcitic limestone 32 
Dolomitic limestone 22 
Gypsum 22 
Burned lime 60 


Magnesium (Mg) 


Dolomitic limestone 3-12 
Magnesium oxide (magnesia) 55-60 
Magnesium sulfate 9-20 
Potassium-magnesium sulfate 11 


Table 3. Common sources and nutrient contents of 
fertilizers (continued). 


Nutrient content of 


Nutrient and source fertilizer (% by weight) 
Sulfur (S)* 

Ammonium sulfate 24 

Potassium sulfate 18 

Gypsum 12-18 

Magnesium sulfate 14 
Boron 

Borax 11 

Boric acid 17 
Chlorine (Cl) 

Potassium chloride 47 
Copper (Cu) 

Copper sulfate 22 

Copper ammonium phosphate 30 
lron (Fe) 

Iron sulfate 19-23 

Iron chelate 5-14 


Manganese (Mn) 


Manganese sulfate 26-28 
Manganese chelate 12 
Molybdenum (Mo) 
Ammonium molybdate 54 
Molybdic acid 47 
Nickel (Ni) 
NA 
Zinc (Zn) 
Zinc sulfate 23-36 
Zinc chelate 9-14 


‘Rock phosphate is the basic material used in all P fertil- 
izer production. Phosphate for use in fertilizers is either 
acid treated or thermal processed. Acid treatment is the 
most important and utilizes sulfuric and phosphoric ac- 
ids. 


? Elemental K is not found in nature due to its chemical 
reactivity. Potash (K,O) is the primary source of potas- 
sium for fertilizer use. Potash is found beneath the 
surface in salt beds or in the brine of salt lakes and seas. 
Many minerals contain potassium, but the most important 
are sylvinite (20-30% K,O) and langbeinite (23% K,O). 


’ The primary source of S is soil organic matter. 
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XIV. Fertilizer Application and Timing 
A. Fertilizer Timing 


The timing of fertilizer application depends 
somewhat on the type of fertilizer and the 
plant being fertilized. In addition, soil tex- 
ture determines application frequency and 
the amounts to apply. For soils with high 
sand content, the recommended fertilizer 
application may need to be divided into 
smaller quantities applied more frequently. 
The opposite is true for soils with high clay 
content. 


As a general rule, the best time to apply any 
nutrient is close to the time the plant is 
growing the most and needs the nutrients. 
This prevents environmental losses and the 
nutrient’s becoming unavailable in the soil 
before the plants can use it. It is best to ap- 
ply foliar fertilizers when the weather is 
cool, but not cold, and when there is ad- 
equate soil moisture. 


Phosphorus, potassium, and lime can be ap- 
plied in the fall or as part of a tillage opera- 
tion. It is important to apply nitrogen early 
in the spring during the active growth pe- 
riod. If your plants need a lot of nitrogen, it 
is best not to apply it all at once but rather to 
split the application into smaller amounts at 
two or three intervals. Some forms of nitro- 
gen are very soluble and do not stay in the 
rooting zone very long. As a general rule, 
apply no more than 50 to 75 Ib/acre of nitro- 
gen in one application. Plants are more 
likely to utilize nitrogen applied in smaller 
amounts more frequently, and our ground- 
water and streams will be protected from 
nitrate pollution. 

. Fertilizer Application 
There are several methods for applying fer- 
tilizers. The most common is to broadcast 
granular formulations on the surface or till 
them into the seedbed. Another method is 
banding — placing the fertilizer below the 
surface in a band below or beside a seed at 
planting time. Some fertilizers can be ap- 
plied through an irrigation system. Fertiliz- 
ers can also be applied in liquid or powder 
form. Micronutrients are usually most effec- 
tively applied as foliar sprays. 


C. Salt Accumulation and Soil Leaching 
Fertilizer is more likely to burn a plant in 
hot, dry conditions when the plant is 
stressed. If there is insufficient moisture af- 
ter fertilizer application, then the salt con- 
centration can increase, making it even 
harder for plants to take up water. Adequate 
water will help prevent high salt accumula- 
tions. 


Potted plants should be leached every 4 to 6 
months and garden soils at least once a year. 
Leach the soil by saturating it with water and 
letting it drain completely. A rule of thumb is 
to apply water in an amount that is double the 
volume of the pot. For instance, a 6-inch pot 
will hold about 10 cups of water, so use 20 
cups of water to leach out accumulated salts. 
Different plants have different levels of toler- 
ance for salt accumulation. 


XV. Green Manure and Cover Crops 


By definition, green manure crops are grown 
and incorporated into the soil to improve the soil. 
Cover crops are grown primarily to reduce soil 
erosion and nutrient leaching. 

Usually, green manure crops are annuals and 
cover crops are perennials, either legumes or 
grasses. Cover crops can be incorporated into the 
soil and used as green manure crops. 


When managed properly, both green manure 
and cover crops add nitrogen to the soil for use 
by the crops planted later. They tend to increase 
the level of soil fertility and soil humus. They im- 
prove the soil’s physical properties of aggrega- 
tion, porosity, bulk density, and permeability. 
Their effects are more pronounced in clay soil 
than in sandy soil. 

A. Green Manure 


The benefit of using green manure crops de- 
pends on the soil, climate, and species of 
plants grown. Environmental conditions that 
affect microbial growth determine the rate 
of decay of organic residues. Warm soil, 
proper aeration, and ample soil moisture in- 
crease microbial activity, thereby increasing 
the rate of decomposition of organic matter. 
Decomposition releases carbon dioxide and 
weak acids that help release nutrients. The 
chemical composition of the plants affects 
their value as a green manure crop. 
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Green manure crops have little influence on 
soil organic matter content if cultivation is 
continuous. In cooler climates, green ma- 
nure crops can increase soil organic matter 
and nitrogen. In warmer climates, cultiva- 
tion speeds up the rate of decomposition so 
an increase in soil organic matter content is 
difficult to achieve. Using green manure 
crops can improve soil structure, which en- 
hances aggregation, and increase the space 
between soil particles. 
Any fast-growing annual crop is a good 
choice for a green manure crop, such as 
ryegrass, wheat, barley, vetch, or field peas. 
A legume is a great choice because of its 
ability to fix nitrogen. Green manure crops 
should be seeded immediately following the 
harvest of the main crop and not allowed to 
go to seed. Incorporate them at least 2 
weeks before planting the next crop. As 
grasses and cereal grains reach maturity 
they can tie up nitrogen, so they should be 
incorporated into the soil early in the grow- 
ing season. 

B. Cover Crops 
Use cover crops for alleyways in orchards 
and vineyards to prevent weed growth and 
in gardens for pathways. Cover crops may 
require some maintenance such as mowing 
and fertilization. Cover crops are good for 
fall gardens in between the rows and in any 
other cleared areas. 
Cover crops provide organic matter and 
store nutrients, which helps reduce nutrient 
losses from the soil profile by leaching of 
nitrogen, potassium, and other nutrients. Le- 
gumes add nitrogen to the soil and reduce 
erosion because they are deep rooted. 
Leaching is more of a problem on soils with 
high sand content. 
A good ground cover reduces soil erosion by 
reducing raindrop impact on soil particles. 
Plant cover increases the water infiltration 
rate and minimizes water runoff. Leaves and 
stems “catch” the rain, and roots create chan- 
nels for water movement in the soil. 
Negative aspects of cover crops include 
competing with the main crop for nutrients 
and moisture and encroaching on the main 
crop. Cover crops may also provide a safe 


haven for gophers, mice, insects, and dis- 
eases that can attack the main crop. 


XVI. Organic Fertilizers 


Research has found no difference in the nutrient 
contents of organic food and regularly produced 
food. However, organic foods are less likely to 
have chemical residues. As far as the plant is con- 
cerned, it does not matter if nutrients are supplied 
by decaying plant material or from commercial 
fertilizers: nitrogen is nitrogen is nitrogen. Plants 
are self-contained biochemical factories, and all 
they need are raw materials (nutrients). 

Generally, organic fertilizers release nutrients 
slowly. Organic fertilizers depend on microor- 
ganisms to break them down in order to release 
their nutrients. Therefore, most are effective only 
when soil moisture and temperature are suitable 
for microorganisms to be active. Some examples 
of organic fertilizer sources are listed below: 
¢ Cottonseed meal— Approximate analysis: 7-3- 

2. It can be somewhat acidic so it is often used 

to fertilize acid-loving plants. 

¢ Blood meal—Dried, powdered blood collected 
from slaughter houses is a rich source of nitro- 
gen and may contribute some trace elements, 
including iron. Issues associated with animal 
byproducts used in food sources may be a con- 
cern. 

¢ Fish emulsion—A partially decomposed blend 
of finely pulverized fish, it is high in nitrogen, 
a source of some trace elements, and has a 
strong odor. 

e Manure—Nutrient content is generally low 
and varies with animal source and feed. Ma- 
nures are best used as soil conditioners rather 
than as sources of nutrients. Fresh manure can 
damage young plant material due to its high 
mineral salt content if irrigation is not man- 
aged properly. 

e Sewage sludge—A byproduct of municipal 
sewage treatment plants, it generally comes in 
two forms, activated and composted. Activated 
sludge has a higher nutrient content (approxi- 
mately 6-3-0) than composted sludge (approxi- 
mately 1-2-0). There is some concern that 
long-term use could lead to the buildup of cer- 
tain heavy metals. Another concern focuses on 
its use in a garden around edible plants. The 
origin of the sludge determines its nutrient and 
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heavy metal contents. A sludge-based nutrient 
source should be analyzed for heavy metals 
before use. 





Further Reading and Resources 





Books 


Minnich, J., and M. Hunt. 1979. Rodale Guide to 
Composting. Rodale Press, Emmanus, PA. 


Soil Improvement Committee, California Fertilizer 
Association. 1997. Western Fertilizer Handbook: 
Second Horticulture Edition. Prentice Hall. 

Havlin, J.L, J.D. Beaton, S.L. Tisdale, and W.L. Nelson. 
1999. Soil Fertility and Fertilizers: An Introduction to 
Nutrient Management, 6" Ed. Prentice Hall, 
Englewood Cliffs, NJ. 


Booklets and Pamphlets 

University of Idaho 

CIS 863 Fertilizer Primer 

CIS 787 Liming Materials 

CIS 815 Northern Idaho Fertilizer Guide: Blueber- 
ries, Raspberries, & Strawberries 

CIS 853 North Idaho Fertilizer Guide: Grass Pastures 

CIS 911 Northern Idaho Fertilizer Guide: Northern 
Idaho Lawns 

BUL 704 — Soil Sampling 


Videos 


How Water Moves Through Soil. University of Arizona. 
Available for check-out from the Benewah County 
Extension Office, St. Maries, ID. 


Soil Monolith Collecting and Preserving. 1987. Available 
from the UI Soil and Land Resources Division, 


College of Agricultural and Life Sciences, Moscow, 
ID. 


Published 1993. Revised 2008. 


Web Sites 


Natural Resources Conservation Service. Published Soil 
Surveys for Idaho. http://soils.usda.gov/survey/ 
printed_surveys/state.asp?state=Idaho&abbr=ID 

Idaho State Department of Agriculture http:// 
www.agri.state.id.us 

Potash & Phosphate Institute. http://www.ppi-ppic.org 

Smithsonian Soils Exhibit. http://www.soils.org/ 
smithsonian/ 

University of Idaho Master Gardener Program. http:// 
www.ag.uidaho.edu/mg/ 

University of Idaho Pedology Laboratory. http:// 
soils.ag.uidaho.edu/pedology/ 


Instructor Resources 


Soil Texture Kits. Nine 2-lb texture samples can be 
purchased from the UI Soil Evaluation Team, Moscow, 
ID, (208) 885-7554. ($75.00) 


Suggested Activities for Chapter 4, Soils and Fertilizers. 
Online at www.ag.uidaho.edu/mg/handbook.htm. 
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Horticultural Equipment Management 





George F. Gardner, Former Extension Educator, Bannock County, Pocatello 


I. Equipment Selection 


The type of equipment used to prepare your gar- 
den will depend on the size of the garden, as well 
as your physical ability, time, and budget. Op- 
tions include a spade or shovel, a power rotary 
tiller, a small garden tractor, or a full-sized farm 
tractor. 

A.Hand Tools for Cultivating 

The minimum equipment needed by most 

gardeners is a shovel or spade, a hoe, a rake, 

and a trowel. A wide selection of styles is 
available. The right choice is one of per- 
sonal preference and price. You can get the 
best value by knowing each tool’s uses and 
particular qualities. 

1. Shovel—A dish-shaped blade mounted to 
the handle at an angle and is used for 
moving soil. A garden shovel with a 
pointed blade is lighter and smaller than 
most other shovels and is well suited for 
use in the garden. 


Ly 


Shovel Spade 

2. Spade—A flat blade and designed for 
cutting rather than lifting or moving soil. 
A spade is an excellent tool for shaping 
straight-sided trenches and edging beds. 


3. Spading fork — Another useful 


Note: Shovels and spades come with long handles 


in standard or D-shaped styles. Choice of 
handle style will depend on personal pref- 
erence: long handles offer greater leverage 
and are less tiring to use; short handles are 
often thicker and stronger. For general pur- 
pose digging, lifting, and moving, a long- 
handled shovel is ideal. 








digging tool. It is ideal for 
breaking and turning heavy 
soil and for loosening sub- 
soil layers when double 
digging a bed. Turning 
coarse compost, 
spreading 
mulches, and dig- 
ging root crops are 
other jobs suitable 
for a spading fork. 
. Hoe—Essential in any garden 
for preparing the seed bed, 
removing weeds, and 
breaking up encrusted 
soil. Several different 
hoe styles are available. 


. Pointed hoe— Has a heart- 
shaped blade and is lightweight and use- 
ful for opening seed furrows and cultivat- 
ing between plants. 

. Hula—Or action hoe, is very lightweight 
and maneuverable. It is pushed and 
pulled just under the soil surface. Be- 
cause the blade is relatively thin and 
lacks the clod-breaking capabilities of a 
heavier hoe, this type of hoe is most eas- 
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ily used where soil is not compacted and 
where weeds have not gotten started. 


. Scuffle hoe—Is somewhat more sturdy, 


and is used with a pushing motion rather 
than a pushing and pulling motion. 


\> 


Different kinds of scuffle hoes 





. Square-bladed hoe— Probably the most 


commonly used hoe, lends itself well to 
many garden tasks. 


. Rake— Useful in clearing the garden of 


rocks and debris. It is also helpful in 
spreading mulches and smoothing seed- 
beds. The right rake depends on your size 
and strength and the uses you intend. As 
the number of tines increases, the rake 
weight also in- 

creases. Avoid 

choosing a rake 

that is so heavy it 

will tire you after 

a short period of 

use. The length 

of the rake 

handle is impor- 

tant too. The tip of the handle should 
come up to your ear when you stand up- 
right. A handle that is too short will make 
your work harder, causing excess bend- 
ing and back strain. 

Trowel— Used for many digging jobs 
that do not require a full-sized tool. Espe- 
cially in the spring, a trowel is perfect for 
transplanting seedlings and bulbs or dig- 
ging shallow-rooted weeds. 


. Small hand cultivator— Often sold in sets 


with trowels, is useful for weeding small 
areas and between closely-spaced plants. 
Digger— Also called a weeder, cultivator, 
or asparagus knife, is a small, useful dig- 
ging tool. It is indispensable for digging 
up weeds with long taproots, such as dan- 
delions or Queen Anne’s lace; or for pry- 
ing out Johnson grass rhizomes. It con- 


est > coc 


Transplant trowel 


(CCC 


Planting —Cultivating hoe 


13. 


14. 


15. 


Small digging fork 





Hand cutlivator 


) 


CO eee, 


Dandelion digger or 
asparagus cutter 


sists of a 10- to 14-inch long solid metal 
rod with a two-pronged blade at one end 
and a handle at the other. This tool is 
practically indestructible and well worth 
its price. 

Pickax— Used to break up extremely 
stony or hard-packed soil. 

Mattock— Used to break up soil, but is 
equipped with a cutting blade for remov- 
ing large roots. A mattock may also be 
used to chop up debris for composting. 
Wheel cultivator—Has a number of at- 
tachments for soil preparation and weed 
control and may prove to be a good in- 
vestment for those with larger gardens. 


B. Power Tools for Cultivation 


1. 


Rototiller—The power rotary tiller is the 
tool most commonly purchased by gar- 
deners. Whether you need a rototiller de- 
pends on the size of your garden, your 
capabilities, and the intended uses of the 
tiller. Tiller selection may be based on 
the nature of the work to be 
done, the quality of the 
machine, ease of re- 

pair, and personal 
preference. 


¢ 
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The tiller’s engine powers rotating 
blades, or tines, which turn the soil and 
makes it loose, fluffy, and ready for 
planting. It can also chop plant debris and 
mix it into the soil. The ability of the 
tiller to do these jobs effectively is a 
function of its weight, strength, design, 
type of tines, and type of soil. 

A heavy, powerful tiller is most effective 
on stony clay soils, while a smaller tiller 
is more appropriate in a small garden or a 
garden with light soil. Very lightweight 
tillers, known as soil blenders, are de- 
signed mainly for raised bed gardening; 
however, they are not widely available 
and generally must be mail-ordered. A 
tiller is a major investment. 

Look for tiller features such as: heavy 
cast iron, steel plate, and tubing; heavy 
bearings; strong welds used during con- 
struction; and easily operable controls. 
Ask to look at the operator’s manual and 
try to determine how simply a tune-up 
can be performed. You can save yourself 
a great deal of trouble and money if you 
can replace plugs and points yourself. 
Also consider the locations of service 
centers and parts dealers. Careful atten- 
tion to your needs, abilities, and price 
range is important. 

Talk to people who have the types of 
tillers that interest you. If possible, bor- 
row or rent various types of tillers and 
send for information before buying. If 
you are considering the purchase of a 
used rototiller, plan to do so well ahead 
of time so you will not be rushed into a 
purchase. If you know little about tillers, 
have a mechanically-minded friend 
evaluate the models you are considering. 


Above all, test each tiller for ease of 
starting and operation. An engine that 
smokes or runs roughly may require a lot 
of work. Tines should operate smoothly 
and freely. Check the welds in the 
handles to see that they are strong; re- 
welding may mean that the handles have 
broken at some time, a common problem 
in older tillers. Look at the dipstick if 
there is one; low oil or very sludgy oil 


may mean that the tiller has been poorly 

maintained. The oil and other fluids may 

also be checked by opening the drain 
plugs. Look for excessive dirt around the 
engine or in the air filter. This may also 
indicate bad maintenance habits. 

a. Rear-tine tiller —If gardening is a full- 
time business or if you have a large 
garden, it would be wise to purchase a 
rear-tine tiller. It should be a heavy- 
duty machine capable of continued op- 
eration. The rear-tine tiller is easier to 
control and is smoother in its cultivat- 
ing process. It requires less mainte- 
nance because it doesn’t bounce 
around; leverage is required for con- 
trol. New gardeners are sometimes 
scared away from these tillers because 
they can run away with them. 

b. Front-tine tiller —If gardening is sim- 
ply a hobby, or if your garden is small, 
a front-tine tiller may be suitable. 
Front-tine tillers are usually light in 
weight, but may require considerable 
strength to guide them through the 
soil. Operating this type of tiller is 
comparable to handling a large floor 
polisher such as those used in schools 
and hospitals. Leverage is required for 
control. New gardeners are sometimes 
afraid that these tillers will run away 
with them. The front-tine tiller may 
not make as straight a path as the 
heavier rear-tine type, but it is much 
easier to turn. The front-tine tiller is 
easy to use in small gardens and in 
corner areas. 


3. Cordless tools— Most are rechargeable, 


come with various cultivating attach- 
ments, and can make garden chores more 
pleasurable. Cordless tools are especially 
useful to those with physical disabilities 
that limit strength. 


. Garden shredder— This tool is helpful for 


a large garden with a lot of plant wastes. 
Hand-operated shredders are slow but 
useful if wastes are in small quantities 
and are not too coarse. Gasoline shred- 
ders are quite expensive and may be dis- 
appointing to the gardener who wants to 
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chip branches and other large materials. 
Shredders are best used for shredding 
leaves, small branches, and other plant 
wastes. A chipper, on the other hand, will 
chip large branches and other coarse ma- 
terials, but the cost ($1,000) is high. 


C. Wheelbarrow or Cart 


A wheelbarrow or cart is handy to have in 
and around the garden area. It should be 
easy to handle when full. Durable construc- 
tion is well worth the cost to ensure a long, 
useful life. Be sure to choose the size appro- 
priate for your physical abilities and garden 
needs. 

A wheelbarrow generally requires more 
strength and control than do most garden 
carts, but many of the small carts generally 
available are made of relatively flimsy 
metal and, though inexpensive, are not par- 
ticularly long-lasting or suitable for heavy 
items such as rocks. 


Consider your needs. If you plan to haul 
only light straw, leaves, or sawdust, then a 
small cart is suitable. For heavier jobs, a 
wheelbarrow or cart is needed. 


The newer garden cart models, especially 
ones with bicycle-type tires, are made of 
heavy plywood and metal and are well-bal- 
anced and easy to maneuver. 





Note: These carts do, however, cost a lot (up 


to several hundred dollars) and a large 
storage space. Only serious gardeners, 
or those with other uses for these carts, 
find them economical. One alternative 
is to build your own from one of several 
plans available from gardening maga- 
zines or private companies. 


D. Watering Equipment 


Watering is one job that most gardeners 
must do at least occasionally. An adequate 
water supply may make a big difference in 
garden yields. Purchase of watering equip- 
ment depends upon available facilities, wa- 
ter supply, climate, and garden practices. 
Determine whether cultural practices such 
as mulching, close plant spacing, shading, 
or wide-bed planting will meet most of your 
extra water needs, then purchase watering 
gadgets accordingly. 


1. Spigot—If there is no outdoor spigot near 
the garden, the expense of having one in- 
stalled may be greater than the benefits 
gained, except in very drought-prone ar- 
eas, or in the case of a gardener who is 
fully dependent on the season’s produce. 

2. Rain barrel or garden hose with a fan- 
type sprinkler—This simple watering 
equipment will suffice where rainfall is 
adequate, except occasionally in summer. 

3. Water breaker— Useful for small seed- 
lings. 

4. Drip irrigation system—In areas where 
there are extended periods of hot weather 
without precipitation, the local water sup- 
ply is likely to be short. Since overhead 
sprinklers waste water, a drip irrigation 
system may be in order. Drip irrigation 
puts water right at the roots and doesn’t 
wet plant leaves, thus helping to prevent 
disease. Timers are available for auto- 
matic drip watering systems, but this type 
of system is relatively expensive and may 
be considered a nuisance by some gar- 
deners because of maintenance and re- 
placement requirements. 

5. The soaker hose— Probably the least ex- 
pensive and easiest water system to use. 
It is fibrous hose that allows water to 
seep out at a slow rate all along its length. 
There are also hoses with holes in them 
that do basically the same thing. A flow 
regulator usually has to be included with 
the system so that water can reach the 
end of the hose, yet not be sprayed out at 
full force. A special double-wall type irri- 
gation hose has been developed that helps 
to maintain an even flow. 


6. Emitter-type system — Best used for small 
raised bed or container gardens. With this 
sytem, short tubes, or emitters, come off 
a main water supply hose. Emitters put 
water right at the roots of the desired 
plants. This is generally the most expen- 
sive form of irrigation and most complex 
to set up. 


E. Seedling and Planting Tools 


Depending on the size of your garden and 
your physical abilities, you may want to 
consider a row seeder. 
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. Seeders — With wheels make easy work 
of sowing long rows of corn, beans or 
other vegetables. Seeders are available 
that make a furrow, drop the seeds prop- 
erly spaced, and close up the furrow. It is 
not worth the effort to set up a seeder for 
small areas. A hand-held seeder is prob- 
ably a better choice for this type of work. 

2. Broadcast seeders— Are available for 

sowing seeds such as rye or wheat for 
cover crop, but are generally not neces- 
sary for the average home gardener, be- 
cause broadcasting is easily done by hand 
once you learn the proper technique. 

3. Fluid-sowing kits—Contain presprouted 

seeds in a gel that prevents drying. These 

kits may be purchased, but fluid sowing 
devices may be made inexpensively. 


. Environmental Monitoring Equipment 


Serious gardeners often invest in equipment 
that allows them to moniter the microcli- 
mate around the garden or indoors. 


If you build your own trellises and cages, 
you may save a considerable amount of 
money and get better quality. 


H. Harvesting Equipment 


Varies depending on the size and type of 
garden, whether food is to be stored, and the 
way in which it is to be processed. 

1. Baskets— Useful to most gardeners. Bas- 
kets may be purchased at garden or farm 
supply stores or sometimes may be 
scrounged from local grocery stores or 
fruit stands. Berry baskets for carrying 
small fruits, baskets with handles for car- 
rying vegetables, and peck or bushel bas- 
kets for storing fruits and vegetables are 
all useful. 

2. Fruit pole pickers— Useful and easy to 
use for tall fruit trees. 

3. A sharp knife—For cutting vegetables off 
plants is handy and helps prevent plant 
damage. 


II. Equipment Purchases and 


1. Rain gauge— An inexpensive device that : 
Maintenance 


helps you determine if enough rain has 


fallen for garden plants. A. Equipment Purchases 


2. Maximum-mimimum thermometer—A 
costly, but often useful, device to mea- 
sure soil temperature and internal tem- 
perature of a compost pile. 


3. Light and watering meters—Can be pur- 
chased for indoor plant monitoring. 
Electronic water meters measure the con- 
ductivity of soil, but are often greatly in- 
fluenced by fertilizers and other salt con- 
centrations, resulting in a variable or in- 
accurate measurement of water availabil- 
ity. Tensiometers work well for measur- 
ing water content. 


G. Trellises and Cages 


For vining plants, these save space and keep 
fruits off the ground, reducing plant damage 
and minimizing the amount of stooping re- 
quired for harvest. Look for heavy-duty ma- 
terials and sturdy designs that will stand up 
to rain, wind, and drying. Wire should be 
heavy gauge and wood should be treated 
with nonphytotoxic (nontaxic to plants) ma- 
terials or materials nontoxic to humans. 
Metal parts should be rust-proof or rust- 
resistant. 


When purchasing tools, buy for quality 
rather than quantity. Your tools will be in 
frequent use throughout the garden season. 
Cheap tools tend to break or dull easily and 
may end up making your job unnecessarily 
difficult and frustrating. Quality tools will 
last and tend to increase in value if well 
kept. 

Tools should be lightweight for easy han- 
dling, but heavy enough to do the job prop- 
erly. Metal parts should be of steel, which 
will stay sharp, will keep their shape, and 
will outlast softer metals. Consumers’ 
magazines and garden publications fre- 
quently have articles explaining what to 
look for in tools and listing alternatives to 
local hardware stores, which often carry a 
single line of tools. Several excellent books 
featuring garden tools have been published 
and may be available at the library. 


. Equipment Maintenance 


Keeping a tool clean and sharp will increase 
its usefulness and lengthen its life. Learn the 
techniques of sharpening each tool and 
practice them frequently. Professional gar- 
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deners often carry sharpening stones or files 
and sharpen their tools every hour or so 
while working. 

Clean tools after each use. One effective 
method is to keep a five-gallon bucket filled 
with sand and used motor oil in the tool 
shed. At the end of the gardening day, re- 
move clinging dirt from tools by plunging 
them into the oily sand several times. This 
will keep the tools cleaned and oiled, and 
will help prevent rusting. 

Perhaps the most important step in tool care 
is to put tools in their proper place. Tools 
left in the garden will rust and break and can 
be a safety hazard. Some gardeners paint 
handles with a bright color to make their 
tools easy to spot. 


III. Cultivation Practices 
A. Types of Soil Cultivation 


1. Plowing—It once was assumed gardens 
should be turned yearly with a moldboard 
plow, mostly for weed and pest control. 
While garden plowing is still a common 
practice, turning the soil over completely 
has been found to be detrimental in some 
cases. It can cause soil compaction, upset 
balances of microorganisms, and bury 
layers of coarse organic material below 
the influence of insects and microbes, 
which would otherwise cause the materi- 
als to decompose. 

2. Chisel plowing—This does not have this 
disruptive effect, is one alternative, but it 
is limited to sandy or loamy soils. Many 
gardeners do not have chisel plows. In 
addition, gardeners in non-rural areas 
have trouble finding a person who will 
plow and disk a garden for a reasonable 
price. 

3. Rototilling —Most home gardens’ soil 
condition is sufficient, as long as plant 
debris is not excessive. Rotary tilling 
mixes rather than turns the upper layers 
of soil. One possible harmful effect of 
rototilling is the formation of a compac- 
tion layer just beyond the reach of the 
tines. Use of deep-rooted cover crops or 
double digging can help prevent or allevi- 
ate this problem. 


4. Hand cultivation— By spading the soil 
deeply until it is loose and drains easily, 
prepares the soil. 


. Cultivation Time 


Fall tillage has several advantages over the 
traditional spring plowing. It allows earlier 
spring planting, since the basic soil prepara- 
tion is already done when spring arrives. 
Turning under large amounts of organic 
matter in fall is likely to result in better de- 
composition because autumn temperatures 
are higher than those in early spring, and the 
process has more time to take place. Insects, 
disease organisms, and perennial weeds 
may be reduced by killing or inactivating 
them through burial or exposure to harsh 
winter weather. The physical condition of 
heavy clay soils may be improved by the 
alternate freezing and thawing, which break 
up hard clods. Fall tilling alone is not rec- 
ommended for hillside or steep garden plots 
since the soil is exposed all winter and is 
subject to erosion when spring rains come. 
If a winter cover crop is grown to improve 
soil and to prevent erosion, the ground will 
have to be tilled in the fall to prepare the 
soil for seed and again in spring to turn un- 
der the green manure. A cover crop de- 
creases erosion of the soil during the winter, 
adds organic material when it is incorpo- 
rated in the spring, improves soil tilth and 
porosity, and adds valuable nutrients. 
Spring tillage is better for sandy soils and 
those receiving shallow tilling. Generally, 
most gardens must be disked or rotary tilled 
in the spring to smooth the soil for planting. 


C. Cultivation Requirements 


Work the soil only when the conditions are 
right. Pick up a handful of soil and squeeze 
it. If the soil crumbles freely, it should be 
about right. Take samples at the surface and 
at a 2- to 3-inch depth at several locations in 
the garden plot. If the soil is powdery or in 
clumps, it may be excessively dry and diffi- 
cult to work. If soil sticks to a shovel, or if 
the turned surface is shiny and smooth when 
spaded, it is still too wet. Working soil 
when excessively wet can destroy soil struc- 
ture, which may take years to rebuild. Plow- 
ing with a tractor when soil is wet is espe- 
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cially damaging. It causes the formation of a 
compaction layer that will inhibit root 
growth. Soils with adequate humus levels 
generally make cultivation easier because of 
their improved structural qualities. 


Just before planting, break up large clods of 
soil and rake the bed level. Small-seeded 
vegetables germinate best in smooth, fine- 
surfaced soil. Do not pulverize seedbed soil. 
This destroys the structure and promotes 
crusting and erosion problems. 

Any addition to the soil that improves its 
physical or chemical condition is 
considerated a soil amendment. Many types 
of amendments are available to the home 
gardener. 


Published 1996. 


Further Reading 


University of Idaho Extension 

PNW 320 Calibrating and Using a Backyard 
Sprayer 

CIS 1054 Low Input Landscaping 

CIS 1065 Improving Sprayer Accuracy: Simple 
Methods for Correct Calibration 


CIS 858 Using Bark and Sawdust for Mulches, 
Soil Amendments, and Potting Mixes 


EXT 726 Weed Control in the Home Garden 
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Chapter 7 
Plant Management: Choosing, Planting, and 
Maintaining Plants 





Montessa K. Young, Extension Educator, Washington County 
Susan M. Bell, Extension Educator, Ada County 


INTRODUCTION 


Creating a productive and beautiful garden 
requires care at several stages. It is important to 
choose plants that will thrive in your climate, soil, 
and light conditions. Proper planting procedures 
are key to ensuring successful plant establishment. 
From the time of planting through maturity, the 
plant’s water needs must be met through proper irri- 
gation. This chapter discusses each of these topics. 


PLANT SELECTION 


When choosing a plant, consider both the lim- 
itations of the site and the intended purpose of the 
plant. Maintenance issues and plant disease prob- 
lems often result from selecting the wrong plant for 
a location. 


Begin by analyzing the site. A plant needs ade- 
quate space both above and below ground. Your 
garden must be in an appropriate climate zone (both 
for winter hardiness and summer heat), and the soil 
must have adequate structure, depth, drainage, pH, 
and fertility. Choosing a plant that has some resis- 
tance to diseases or pests prevalent in the area might 
also be beneficial. 


To determine the best location for a plant, read 
the plant tag or seed packet. You can also research 
the plant online or in a garden book. These resources 
are useful for determining the winter hardiness and 
heat zones, light exposure, and water required by a 
plant. Choosing a plant whose requirements match 
your site will help ensure a healthier plant for years 
to come and will decrease maintenance, chemical, 
and labor costs. 


Light requirement 


Light requirements differ among plants. Plants 
described as requiring full sun typically need at least 
6-10 hours of direct sun per day. Plants adapted to 
partial sun/partial shade need 3-4 hours of direct 
sun. Shade-loving plants do best where they receive 
less than 2 hours of direct sun in early morning or 
where sun is filtered through a tree canopy. 


Light intensity may vary across your yard. The 
south and west sides of a house receive more intense 
light (and are warmer) than the east or north sides. 
For this reason, the south or west sides are generally 
good locations for a vegetable garden or pollinator 
flower garden. The north and east sides of a house 
offer more shade and moisture for shade-loving 
plants such as hostas. By locating plants in sites 
with proper light exposure, you can avoid the frus- 
tration of having to replace those that died from too 
much sun or shade. 


Climate 


Winter hardiness. The United States Department 
of Agriculture’s (USDA) plant hardiness zone map 
will help you determine which perennial plants will 
winter over in your garden. The USDA zone map 
was first published in 1960 and was updated in 1990 
and 2012. Each zone represents the average lowest 
winter temperature for an area; it does not reflect 
record cold temperatures. Average temperatures are 
based on the lowest minimum temperature recorded 
each year from 1976 through 2005. 


According to the USDA zone map, hardiness 
zones in Idaho range from zone 3b to zone 7b. On 
the current map, most Idaho locations are half a 
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zone warmer than in previous versions. A current 
USDA hardiness zone map for Idaho can be found 
at http://planthardiness.ars.usda.gov/PHZM Web 
/Default.aspx. 


Hardiness zones are based on temperatures 
recorded for large areas, but small areas within a 
zone can vary significantly. These areas are called 
microclimates. Sun reflected from a wall or fence 
can increase the minimum winter temperature, while 
shade from a tree or on the north side of a building 
can decrease it. Temperatures in a valley generally 
are lower than those found on the side or top of a 
hill. Even dark mulch material can moderate soil 
temperature by 5—10°F during spring or fall, when 
plant roots and crowns are not fully dormant, thus 
increasing winter hardiness. Other factors that affect 
a plant’s ability to withstand cold are plant health, 
age of the plant, plant dormancy, snow cover, late 
winter warming, and moisture levels in the plant 
(especially evergreens) prior to the onset of winter. 
For these reasons, the hardiness zone map should be 
used only as a guide. 


Heat stress. Heat stress is defined as exposure to 
high temperatures for a long enough period of time 
to cause irreversible damage to a plant’s physiolog- 
ical functions. Heat stress can be caused by high air 
or soil temperatures. Stress increases rapidly as air 
temperature rises above 85°F. Plants can be injured 
directly by heat, or indirectly when a high transpi- 
ration rate causes a water deficit. Transpiration rate 
depends on plant size, light intensity, temperature, 
humidity, and wind speed. 


It is best to avoid planting heat-sensitive plants 
near sidewalks, driveways, or buildings that reflect 
light and heat. Rock mulches can also increase the 
soil temperature enough to damage heat-intolerant 
plants. 


The American Horticultural Society (AHS) has 
created a plant heat zone map based on the number 
of days with temperatures above 86°F. Some plant 
labels now include the plant’s heat zone tolerance. A 
current version of the AHS plant heat zone map can 
be found at http://www.ahs.org/gardening-resources 
/gardening-maps/heat-zone-map. 


Growing season. Knowing the length of the 
growing season is important if you want to grow 
warm-season vegetables or collect seeds from annual 
plants. The growing season is the period between the 
last average spring frost date and the first average 











‘ 
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Figure 1. Season extension methods, such as a hoop 
house, protect crops from cold temperatures. 





fall frost date. Because frost dates vary greatly from 
year to year, the length of the growing season in 
any given location will vary. In Idaho, the growing 
season ranges from 60-90 days in the central moun- 
tains to 150-160 days in the southern high desert 
region. 


Late spring frosts can damage warm-season veg- 
etables and fruits. Because cold air is heavier than 
warm air, it flows downhill to low-lying areas. Thus, 
a garden positioned at the top of a sloped yard may 
not experience as much frost damage as one at the 
bottom of the slope. In densely populated areas, 
closely spaced houses, solid fences, walls, and thick 
hedges can prevent free drainage of cool air, thus 
increasing frost damage. 


The growing season can be lengthened by using 
hot beds, cold frames, frost cloths, high tunnels, and 
“reflector ovens” (figure 1). These structures protect 
crops from cold temperatures and inclement weather. 
For information on season extension structures, see 
chapter 24, “Houseplants.” 


Avoiding weeds and poisonous plants 


Avoid purchasing invasive species, noxious 
weeds, or plants that are poisonous to animals and 
children. Weeds compete with garden and landscape 
plants for water, nutrients, and space. Without ade- 
quate weed control, a garden can become unproduc- 
tive and a source of frustration instead of joy. Many 
weeds were brought to the United States as orna- 
mental plants or were used as inexpensive packing 
material in shipping containers coming from other 
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countries. Plants that behave well in one region can 
become noxious weeds in another. 


A noxious weed is defined by the State of Idaho 
as any plant having the potential to cause injury to 
public health, crops, livestock, land, or other prop- 
erty. The spread of noxious weeds and their damage 
to Idaho’s agriculture can be reduced by proper 
identification and handling of certain plants. Before 
purchasing mail-order plants, exchanging seeds with 
friends from other regions, or bringing plant mate- 
rials home from vacation, check Idaho’s noxious 
weed list. See chapter 14, “Weeds,” for more infor- 
mation on weeds and control methods. 


Some common ornamental plants, such as myr- 
tle spurge (Euphorbia myrsinites), can cause eye 
and skin irritation, while others can cause illness 
or death in children or pets. Teach children not to 
put any plant material in their mouth, unless you 
have intentionally introduced them to it. Various 
Extension publications list poisonous garden or 
landscape plants. The American Society for the 
Protection of Cruelty to Animals (ASPCA) keeps a 
database of plants known to be poisonous to cats, 
dogs, and horses. 


SITE PREPARATION 


Prepare the site for planting by removing rocks, 
weeds, and other debris. Preparation may include 
grading, tilling, amending the soil, and installing an 
irrigation system. Grading the soil allows water to 
drain away from your home or the crowns of plants. 
In a steeply sloped area, terracing is an option. 


If the soil is compacted, turning the soil with 
a shovel or rototiller may help loosen the soil 
and increase aeration for better root growth. 
Amendments are often added at this time. Choose 
appropriate amendments, based on a recent soil test, 
your soil’s structure, and plant requirements. Humus 
(composted organic matter) is a good amendment 
for most soils, as it increases soil fertility and 
improves soil structure. For more information, see 
chapter 5, “Soils and Fertilizers.” 


With heavy clay soil or a high water table, raised 
beds, mounds, or berms may be needed to improve 
drainage. In areas with a high water table, tile drains 
can also be installed. 


PLANTING 


Seeds 


Starting vegetables, herbs, and annual flow- 
ers from seed is economical and can be fun and 
rewarding. For more information, see chapter 21, 
“Principles of Vegetable Culture,” or University of 
Idaho publications. 


Bareroot plants 


Bareroot plants are dormant herbaceous or woody 
perennial plants that have been dug and stored 
without soil around their roots. The roots are usu- 
ally wrapped in damp sphagnum moss, sawdust, or 
paper to keep them moist. Bareroot plants weigh 
less and are easier to ship than plants with soil. 
Flower bulbs, flowering ornamentals, strawberries, 
asparagus, caneberries, grapes, fruit trees, and some 
shrubs, vines, and shade trees are commonly sold as 
bareroot plants. 


Bareroot plants must be planted as soon as pos- 
sible, while they are still dormant. For this reason, 
they are usually sold and planted in early spring or 
late fall. 


If you purchase a mail-ordered bareroot plant, 
check to make sure the plant is healthy when it 
arrives. Look for mold or mildew, and make sure 
the roots do not smell rotten. Roots, rhizomes, and 
bulbs should feel heavy for their size, not light- 
weight or dried out. 


The roots of a bareroot plant must not be allowed 
to dry out before planting. If you must hold a plant 
for a day or two, keep the roots shaded and wrapped 
in plastic, wet paper, or moist sawdust. If you can- 
not plant for several days, place the plant in a con- 
tainer with potting soil and leave the container in a 
cool, shaded location. Another technique for holding 
bareroot material is called heeling in. This proce- 
dure consists of digging a trench large enough to 
accommodate the roots and burying them until you 
are ready to plant. Keep the roots cool and moist to 
avoid breaking dormancy. 


Before planting, make sure the roots are moist. If 
you have any doubt, soak the roots overnight. Prune 
off broken roots. 


Dig a hole large enough to accommodate the 
roots without bending or cutting them. Build a 
conical-shaped mound of soil in the bottom of the 
hole and spread the roots over the mound so that 
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they will grow down and outward. Adjust the plant 
so that the old soil line at the base of the trunk 

or crown is at ground level or slightly higher. On 
fruit trees, the graft union should be well above 
ground. If a stake is needed for stability, add it now. 
For information on staking trees, see chapter 18, 
“Woody Landscape Plants.” 


In most loamy soils, it is not necessary to amend 
the backfill. In heavy clay soils, you may want to 
add some humus to improve aeration and drainage. 
In very sandy soils, humus can improve the soil’s 
nutrient- and water-holding capacity. Any amend- 
ment should not represent more than 25 percent of 
the backfill volume, so that the backfill does not 
vary greatly from the surrounding soil. 


Fill the planting hole halfway with backfill, mak- 
ing sure to work it in and around the roots. Water to 
help remove voids. Let the water soak in, and then 
fill the remainder of the hole with soil. Finish by 
watering again. Do not keep newly planted bareroot 
materials too wet after planting, since they are dor- 
mant and require little water. 


Balled-and-burlapped stock 


Balled-and-burlapped (B&B) plant materials are 
trees or shrubs dug from the ground with a portion 
of their root system and soil intact. The root ball is 
wrapped in burlap and secured with twine. If the 
plant is held at the nursery for a long time, new 
roots may grow through the burlap. If the ball is 
very heavy, a metal basket may be added to protect 
it from breaking and for easier handling. Plants 
often sold as B&B stock include needled ever- 
greens, rhododendrons, and azaleas, as well as many 
deciduous trees and shrubs. 


B&B plants can be planted almost anytime the 
ground can be worked. Because of their limited 
root system, however, it is best to plant them in the 
spring or fall when it is cool and moist so they can 
establish rapidly. If B&B plants are planted in sum- 
mer, they must be adequately watered to ensure that 
the roots do not dry out. 


Careful handling of the root ball is very import- 
ant. If it is cracked or broken, the plant most likely 
will die. Never drop the root ball on the ground. 
Always support the root ball on the bottom when 
moving the plant; do not lift only by the trunk, 
as doing so can stress the root ball and cause it 
to break from the trunk. Keep the root ball moist, 


Hole is 2—3 times the 
width of the root ball 






Trunk flair is above 
soil level 


Sides of the hole 
are sloped 


Undisturbed soil at 
bottom of hole 


Figure 2. Planting hole size and configuration for 
balled-and-burlapped plants. 


shaded, and covered with soil or sawdust until you 
are ready to plant. 


The size of the root ball determines the size of 
the planting hole. To prevent settling of the plant, 
dig the hole no deeper than the depth of the root 
ball. Make the hole at least two to three times wider 
than the width of the ball. Slant the sides of the hole 
outward so that the top is wider than the bottom 
(figure 2). This will allow water to enter the hole 
more easily and will provide space for the delicate 
roots to grow outward into the backfilled soil. 


Place the root ball in the hole and half-fill the 
hole with soil. Water to settle the soil and remove 
voids. Next, untie the burlap from the trunk and 
lay it back on the soil, but do not remove it. Burlap 
should be removed only if it is not jute, but rather 
nylon or some other nondecomposable material. Fill 
the remainder of the hole with soil and then water 
again. If the burlap is not untied and buried, it will 
wick moisture from the root ball. For information 
on staking trees, see chapter 18, “Woody Landscape 
Plants.” 


Containerized stock 


Most plant materials sold at nurseries and garden 
centers are in containers. Container-grown plants 
need the same careful planting as other plant mate- 
rials. Their advantage is that they can be planted 
anytime the ground is workable. 


The planting hole should be as deep as the soil 
in the pot and two to three times wider than the 
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container. Slant the sides outward. Remove the 
container, no matter what it is made of. The only 
exception is a small plant in a thin peat pot with 
roots growing through the pot. Even with peat pots, 
however, remove the top half of the pot to prevent 
wicking of soil moisture, and damage or remove the 
bottom of the pot to allow roots to escape. Thick 
paper or cardboard pots, sometimes erroneously 
called “peat” pots, should always be removed. 


If roots are circling inside the pot or have taken 
on the shape of the pot, make four vertical knife 
cuts, one on each side of the root ball, to a depth 
of 4 to 4% inch. Also make an “X” cut across the 
bottom of the root ball. If the roots are woody, use 
a hand clipper or sharp spade. New roots will grow 
from the cut roots. 


Once cut, spread the roots slightly without break- 
ing them, and place the plant in the hole. Fill the 
hole with backfill soil as described under “Balled- 
and-burlapped stock.” 


FERTILIZING 


Plants need nutrients for proper growth and 
health. It is important to choose the proper fertilizer 
and method of application. For more information, 
see chapter 5, “Soils and Fertilizers,” or the chapter 
that covers the relevant type of plant. 


IRRIGATION 


Adequate soil moisture is essential for plant 
growth and vigor. A healthy plant is 75-90 percent 
water. Plants need water to carry out vital functions 
such as photosynthesis, structural support, transpira- 
tion, and transport of nutrients and sugars. Poor irri- 
gation practices can lead to problems such as iron 
chlorosis, wilting, leaf scorch, foliar diseases, root 
rots, and ground or surface water pollution. There is 
much to lose by not irrigating properly. Landscape 
plants can be expensive, and fully grown shade trees 
are impossible to replace. 


Many gardeners underwater their plants by irri- 
gating frequently for short periods of time. While a 
lawn can grow well enough with short, frequent irri- 
gations, shrubs and trees do better with long, slow, 
infrequent irrigations. 


Overwatering is as serious as underwatering. 
Roots require soil oxygen and can be damaged 
when excess water excludes oxygen from the soil 


profile. Excess irrigation also encourages root rots 
and other plant diseases. 


Watering a landscape requires balancing the 
water needs of several types of plants. A typical 
suburban landscape includes an expansive lawn 
with a few mature trees. Flower and shrub beds may 
be located near the home’s foundation or scattered 
around the lawn. There might be a vegetable garden 
in the back yard and a compacted path through the 
lawn leading to the back. There likely is a confusing 
mix of plants with varying drought and heat toler- 
ances, such as pansies planted under junipers. Add a 
couple of planted containers on the front porch, and 
you have a typical suburban landscape that is chal- 
lenging to irrigate. 


Furthermore, moisture conditions vary through- 
out a landscape. A planted berm that continually 
loses water downhill will make the area below it 
overly wet. Areas shaded by mature trees likely will 
remain moist, but thickly matted tree roots inhibit 
grass growth. The north and east sides of a house 
are shaded and hold water longer than the south and 
west sides. Foundation plantings on the south and 
west sides of a house may need to be drip irrigated, 
as they will dry out quickly due to heat radiating off 
the house. Plants near a driveway or sidewalk face 
the same fate. 


Factors affecting irrigation 


Many variables affect the amount of water avail- 
able to a plant. Soil type, slope, soil organic matter 
content, mulch, plant rooting depth, soil compac- 
tion, plant competition, evapotranspiration, and 
sprinkler efficiency all affect the availability of soil 
water. 


Plant roots. The structure and growth habit of 
healthy plant roots strongly influence plant size and 
vigor. Since roots are out of sight, they often are 
misunderstood and their significance overlooked. 


The depth and width of a root system depends on 
the growth characteristics of the plant, as well as on 
soil texture and structure. A root extracts most of 
its moisture from the top half of the root zone. This 
area is known as the effective root depth (figure 3). 
The effective root depth determines the amount of 
soil water accessible to the plant. 


Newly emerged vegetable seedlings tend to have 
very shallow roots and must be irrigated frequently. 
Roots of most mature flowering perennials and 
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Water uptake 











Figure 3. Effective root zone depth. Seventy percent 
of the moisture is extracted by the roots from the top 
half of the root zone. 


vegetable plants exceed 24 inches in depth and 
width. See table | for effective root depths of com- 
mon vegetables, fruits, and flowering plants. 


On larger plants, it can be difficult to estimate 
the depth and width of the root system. Roots of 
deciduous trees growing in favorable conditions can 
spread two to three times the width of the canopy 
(branches). The horizontal root spread of evergreen 
trees is about twice the height of the tree. In both 
cases, the majority of the roots (the effective root 
depth) are in the top 2 feet of soil. 


The rooting depth of turfgrass depends on the 
species. Kentucky bluegrass can have a rooting 
depth of 12 inches, while roots of turf-type tall 
fescue can be 4 to 6 feet deep! The effective 
root depth, where the turf obtains the majority of 
its water, is in the top half of the rooting zone. 
See chapter 15, “Turfgrass Establishment and 
Management,” for more information. 


In general, most plants need to have the soil 
thoroughly moistened around their roots with each 
watering. Allow enough time for the roots to extract 
most of the available water before irrigating again. 
See “Irrigation scheduling” and “Irrigating sections 
of the landscape” for information about determining 
how often and how much to water. 


Evapotranspiration. Water moves to the atmo- 
sphere from the soil surface by evaporation and 
from plants by transpiration through plant stomata. 
Together, these processes are called evapotrans- 
piration (ET), usually expressed as the depth of 
water (in inches) used in a specific period of time. 
Sunlight, temperature, relative humidity, wind, and 


Table 1. Effective root depth in unrestricted soils. 





Effective root depth 





Crop (inches) 
Vegetables 

Asparagus 36 
Beets 18 
Broccoli 18 
Cabbage 18 
Carrots 18 
Cauliflower 18 
Celery 12 
Chives 6 
Corn (sweet) 24 
Cucumbers 18 
Eggplant 18 
Kale 18 
Kohlrabi 18 
Lettuce 6 
Melons 24 
Peas 18 
Peppers 18 
Potatoes 18 
Pumpkins 24 
Radish 6 
Snap beans 18 
Spinach 6 
Squash 24 
Swiss chard 12 
Tomatoes 24 
Turnips 18 
Fruits 

Cane fruits 24 
Grapes 36 
Strawberries 6 
Flowers 

Annual flowers 6 
Bulbs, corms, rhizomes 12 
Ground cover plant 6 
Perennial flowers 18 
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the moisture level inside the plant affect the evapo- 
transpiration rate. By providing an estimate of the 
amount of moisture used by a crop and lost through 
evaporation, ET rates indicate the amount of water 
that must be replaced with the next irrigation. 


Daily ET values for crops and pastures are avail- 
able from the AgriMet Weather Station Network, 
a service of the U.S. Department of the Interior 
Bureau of Reclamation. Unfortunately, these values 
do not accurately represent water use by biologically 
diverse plantings, such as those found in home land- 
scapes or vegetable gardens. In general, ET rates 
often reach 0.3 inch or more in Idaho locations with 
hot summer days, low humidity, and high winds. 


To reduce evaporation, water early in the morn- 
ing if possible. Mulches (any material applied to the 
soil surface as a protective cover) improve water 
retention. They also reduce weeds and moderate 
soil temperatures. Organic mulches such as bark, 
wood chips, leaves, compost, grass clippings, and 
newspaper also improve soil structure and add some 
nutrients. 


Inorganic mulches (solid plastic sheeting, woven 
nylon landscape fabrics, rocks, and gravel) retain 
moisture and reduce weed growth, but can have det- 
rimental effects on plants. During hot, dry weather, 
rocks can absorb and reflect heat back to landscape 
plants and your home, making the area inhospita- 
ble for both plants and people. The weight of rocks 
also compacts the soil. Solid plastics do not allow 
oxygen or water to freely enter or leave the soil; 
these materials should be used only temporarily in 
vegetable gardens and never in a landscape. Both 
plastic sheeting and woven fabrics must be pinned 
down and covered with another mulch, such as 
wood chips, to prevent deterioration by ultraviolet 
light. Plastics and fabrics can migrate to the surface 
over time, even when secured with pins and covered 
with organic mulch, causing a landscape to look 
unsightly. 


Water infiltration rate. Infiltration is the move- 
ment of water into the soil. The rate of infiltration 
is measured in inches or centimeters per hour. Clay 
soils have a slow infiltration rate, while sandy soils 
have a faster infiltration rate. For example, a sandy 
loam soil accepts 2-3 inches of water per hour, 
while a clay loam soil absorbs less than % inch of 
water per hour. If water is applied faster than the 
soil can accept it, either through precipitation or irri- 
gation, the excess will pond or run off. 


Compacted soils do not allow water to penetrate 
the soil surface. In a vegetable garden, tillage and 
organic matter additions will reduce compaction 
over time, but soils are very slow to change. Even 
with the addition of 1-2 inches of humus every 
year, it may be 4—5 years before any difference is 
noted in soil structure. Designated paths and planting 
beds will help prevent compaction in vegetable and 
flower gardens. For landscape beds, a 3- to 4-inch 
layer of organic mulch will reduce compaction by 
cushioning the soil from foot traffic and the pound- 
ing of water droplets. 


In lawns, water infiltration can be reduced by 
compaction or a thick thatch layer. The best treat- 
ment for soil compaction in lawns is annual core 
aeration, followed by topdressing with 4 inch of 
humus or good topsoil. Core aeration is usually 
done in spring or fall to reduce moisture loss around 
exposed turf roots. 


Thatch is a spongy, brown layer made up primar- 
ily of dead grass stems and roots. Thatch production 
is a normal process for rhizomatous grass species, 
such as Kentucky bluegrass. To check for thatch, 
remove a section of turf, leaving the root system 
attached. The thatch layer is below the green grass 
blades but above the soil and roots. 


A %-inch-thick thatch layer is beneficial. 
Thicker thatch can harbor diseases and insects, 
and can interfere with water movement into the 
soil. Excessive thatch is often caused by overuse 
of nitrogen fertilizers, which causes grass to grow 
and die rapidly. Overwatering, poor drainage, and 
excessive use of fungicides or insecticides can also 
cause thatch buildup by harming the beneficial soil 
microbe populations responsible for decomposing 
thatch. A power rake or dethatcher is used to repair 
a lawn with an excessively thick thatch layer. 


See chapter 15, “Turfgrass Establishment and 
Management,” for information about core aeration 
and thatch removal. 


Permeability. The permeability rate of a soil is 
the speed at which water moves down through the 
soil profile. It is measured in inches or centimeters 
per hour. Soil compaction, plow pans, hard pans, 
clay layers, caliche layers, rocks, or changes in soil 
texture can influence permeability. A plow pan is a 
compacted soil layer created by tillage operations. A 
hard pan is an impervious layer, typically clay, that 
impairs drainage or plant growth. Caliche is a layer 
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Large pore spaces between large 
— particles hold less water 








‘’ Small pore spaces 
between small particles 
hold more water 





Figure 4. Pore spaces in soil. Soils with lots of large 
pore spaces, such as sand, hold less water than soils 
with small pore spaces, such as clay. 


of lime (calcium carbonate) whose particles have 
been cemented together over time. A caliche layer 
can be so tightly cemented that roots and water can- 
not penetrate it. 


Soil water-holding capacity. Soil stores mois- 
ture and supplies it to plants between precipitation 
events and irrigation. Water is held in pore spaces 
within the soil by capillary action and gravity. 


The size and number of pore spaces is directly 
related to soil texture and organic matter content. A 
soil made up of large particles, such as sand, has a 
lower water-holding capacity than a soil composed 
of tiny particles, such as clay (figure 4). Regular 
addition of organic matter helps sandy soils hold 
water longer. Although clay can hold more water, 
the water is not necessarily available to plants 
because it takes more energy for plants to remove 
water from tiny pores. 


See chapter 5, “Soils and Fertilizers,” for more 
information about soil structure. 


Soil texture interfaces. Soil texture interfaces 
occur where there is an abrupt change in the soil 
texture and the size of pore spaces. Water and oxy- 


gen can be very slow to cross an interface boundary. 


Interfaces can occur naturally or be created by 
improper plowing, tilling, or planting methods. 
Amending the backfill during planting can create 
an interface by introducing a soil that is different 
from both the soil in the root ball and the native 
soil. All three soils will have different pore spaces, 
water-holding capacity, and water permeability. 


Figure 5. Sprinkler overlap to provide head-to-head 
coverage. 


A severe soil texture interface can inhibit root 
development and plant growth. Researchers at 
Washington State University’s Research and 
Experiment Station in Puyallup, Washington, 
observed that when plants were transplanted into 
heavy clay soil, using a heavily amended back- 
fill, roots began circling within the hole as though 
they were in a pot. The surrounding native soil did 
not have the same oxygen content, nutrient levels, 
drainage, or water-holding capacity as the amended 
backfill. For this reason, it is best to avoid amending 
the backfill when transplanting in most soils. Heavy 
clay soils or very sandy soils will benefit from some 
addition of humus, but do not change the backfill by 
more than 25 percent. 


Sprinkler efficiency. Landscapes are typically 
watered by sprinklers. Sprinkler systems range from 
hose-end sprinklers to fully automated underground 
systems. The irrigation principles are the same for 
all types. 


Hose-end sprinklers vary widely in application 
rate and spray pattern. Some apply more water near 
the sprinkler and less near the edge of the spray pat- 
tern. To ensure uniform coverage, overlap the spray 
patterns when moving a hose-end sprinkler. The 
middle of the new spray pattern should be on the 
outside edge of the previous spray pattern (figure 5). 
Oscillating fan-type sprinklers give more uniform 
coverage. 


With underground sprinkler systems, the land- 
scape is typically divided into zones. Sprinkler 
heads are arranged so that one sprinkler sprays all 
the way to the next, a configuration known as head- 
to-head coverage. Often, one area is included in two 
or more zones, especially near the middle of the 
lawn. 


Regardless of the type of sprinkler system, check 
application rates and uniformity. On a windless 
day, place several straight-sided containers, such as 
soup or tuna cans, at regular intervals throughout 
the lawn. Run the irrigation system normally, not- 





CHAPTER 7 


PLANT MANAGEMENT 7-9 


ing how long it runs. Measure the depth of water 
in each container to see how much water is applied 
during that period of time. Compare containers to 
see if a similar amount of water is applied to each 
area. 


Irrigation scheduling 


Irrigation scheduling involves planning when and 
how much to water. The goal is to maintain healthy 
plants without wasting water. Effective irrigation 
scheduling is possible only with regular monitoring 
of soil water availability and evapotranspiration. It 
is easy to think you are watering plants, but in reali- 
ty you are making a water deposit into the soil. 


When to water. Soil texture is an important fac- 
tor in determining how frequently you should water. 
Although sandy soils allow quick, deep penetration 
of water, they tend to dry out more rapidly than clay 
soils and need more frequent irrigation. Heavy clay 
soils are more difficult to wet, but dry out much 
more slowly than sandy soils, allowing less frequent 
irrigation. Take the time to learn how long it takes 
for your soil to dry. 


You can estimate soil moisture by feel and 
appearance. Obtain a soil sample to a depth of at 
least 1 foot, using a probe, auger, or shovel. Squeeze 
the sample firmly in your hand to form a ball. Soil 
that needs to be watered will be dry, and soil aggre- 
gates will separate easily. There will be no water 
staining on your fingers. In a clay soil, clods will be 
hard to crumble with applied pressure. Notice how 
the moisture at the surface compares to the moisture 
deeper in the soil profile. If the top is very moist but 
the soil is dry at 1 foot deep, increase the length of 
irrigations to allow moisture to travel down through 
the profile. 


Resistance to the probe or shovel can be useful 
in gauging soil moisture content. If the probe enters 
the soil easily but stops abruptly after several inches, 
even with all of your weight on the handle, you may 
have reached dry soil or an impervious layer. Keep 
in mind, however, that compacted clay soil can be 
very difficult to probe even when moist, while a 
sandy soil can be easily probed even when dry. 


Rocks or gravel will also stop the probe, but they 
are easily identified by a metallic sound when hit. 


Soil moisture meters, available at nurseries and 
garden centers, are another method of checking soil 
moisture levels. These inexpensive meters are often 


inaccurate, however. If soil fertility is high, meters 
tend to overestimate soil moisture. If fertility is low, 
they underestimate moisture. You will need to learn 
how to interpret meter readings for your soil by trial 
and error. 


Often, close observation of plants can help with 
irrigation scheduling. The level of drying a plant 
will tolerate depends on species and plant size. See 
“Trrigating sections of the landscape” for informa- 
tion relevant to specific plant types. 


How much to water. Always water long enough 
to fill the entire root zone. In a typical garden or 
landscape, you must learn how long it takes to ade- 
quately moisten the root zones of various plants. 


Because newly emerged vegetable seedlings have 
shallow roots, moistening just the top few inches 
of soil is often recommended. However, for a large 
shade tree with a root system the width of the yard 
or beyond, it can take hours to adequately water the 
entire root zone in clay soil. If the infiltration rate 
is low, some of this water is likely to run off rather 
than soaking into the soil. For this reason, some gar- 
deners with clay soil “cycle water.” This technique 
involves watering several times in one day, allowing 
the water to soak in between irrigations. 


The easiest way to determine how long to water 
is to wait 12 hours after an irrigation and use a 
shovel or soil probe to dig or probe to a depth of 
10-12 inches. Take a small handful of soil from 
the bottom of the hole or soil core and squeeze it. 
It should form a weak ball and feel slightly damp, 
like a wrung-out sponge. If the soil feels drier, water 
longer. If water drains freely from the soil when 
squeezed, reduce the length of irrigations. Check the 
soil moisture at this depth once a month in several 
areas of your yard. 


For more information, see “Irrigating sections of 
the landscape.” 


Irrigating sections of the landscape 


Lawns. Water lawns deeply but infrequently. 
Deep watering improves soil aeration, reduces water 
loss to evaporation, reduces weed populations, and 
produces a healthy lawn. Water long enough to wet 
the soil to a depth of approximately 1 foot. Often, 
irrigating once or twice a week in summer is suffi- 
cient, as long as the proper depth is reached. 


The frequency of irrigation will change based 
on the weather, while the amount applied should 
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remain fairly constant. It always takes the same 
amount of water to fill a 1-foot depth, but the length 
of time it takes the lawn to use this water depends 
on the weather. Irrigate less frequently in the spring 
and fall than in the summer. 


It is best to not wait for your lawn to show 
symptoms of drought stress before irrigating. Stress 
symptoms are a sign that you’ve stretched the irri- 
gation interval too long. If the grass does not spring 
back when walked on, or it takes on a bluish-gray 
cast, it is past time to irrigate and you should water 
immediately. If healthy turf dries up and turns tan, 
it may indicate that cool-season grasses have gone 
dormant. If not left too long, the grass will green up 
again when it receives adequate moisture. 


For more information, see chapter 15, “Turfgrass 
Establishment and Management.” 


Trees and shrubs. Whenever possible, avoid 
overhead watering of woody trees and shrubs. 
Frequent wetting of leaves provides an environment 
in which foliar diseases can thrive and increases 
water loss to evaporation. 


The water requirements of trees and shrubs 
change as they grow and mature. Even a tree or 
shrub that is described as “drought tolerant” or “low 
water use” needs to be watered regularly until it is 
well established. 


Mature trees and shrubs need to have water avail- 
able from their trunks out to and beyond their drip 
line (the end of the branch tips; see figure 6). Root 
systems can easily extend beyond the drip line, so 
watering right next to the trunk does very little, 
especially for large trees. 


If a tree or shrub is surrounded by lawn, the 
lawn’s sprinkler system will supply some water. 
However, trees and shrubs need deeper, less fre- 
quent irrigation than lawns; otherwise, the roots will 
grow close to the surface and be subject to drought 
stress. Thus, occasional deep irrigation with a gar- 
den hose or soaker hose may be necessary. Water 
deeply every 1 or 2 weeks in summer. Soak the 
ground in several areas around and beyond the drip 
line. If using a garden hose, use a low flow rate and 
let the water soak in. 


If the tree or shrub does not receive water from 
lawn irrigation, water with a garden hose or drip 
irrigation system. If using drip irrigation, place 
emitters around the drip line of the plant, not near 


Drip line of tree 





Proper watering zone Proper watering zone 


SS Sa 


Figure 6. Proper watering area for a mature tree. The 
root systems of trees extend beyond their crowns. 


the trunk. For more information, see chapter 18, 
“Woody Landscape Plants.” 


Flowers and vegetables. In general, most flow- 
ers, small fruits, and vegetables require adequately 
moist soil all season long to produce their best. All 
of these plants differ in their water requirements, 
making irrigation a challenge. With inadequate 
water, lettuce and cucumbers can become bitter, and 
some flowers (such as peonies) may not bloom. On 
the other hand, tomatoes and irises may do fine with 
less frequent watering. 


Gardens can be watered by gravity (flood), 
sprinkler, or drip irrigation. Gravity irrigation is 
not the most efficient method, but it fits well with 
a traditional vegetable garden consisting of long 
rows. Sprinkler irrigation is more efficient, but may 
increase the risk of foliar diseases. Sprinklers can 
be difficult to use with tall flowers or crops and 
with trellised plants. Drip irrigation is well suited 
to flower beds and vegetable gardens, as it applies 
water efficiently and keeps the leaves dry. Many 
types of drip tubing and emitters are available. 


When using flood irrigation, make sure the water 
reaches the end of the row in a third of the time it 
takes to do a full irrigation (for example, within 10 
minutes for a 30-minute irrigation). This ensures 
that the plants at the ends of the rows will receive 
enough water to reach into the lower depths of their 
root zones. 


See chapter 19, “Principles of Vegetable 
Culture,” chapter 23, “Small Fruits,” and chapter 19, 
“Herbaceous Ornamentals,” to learn more. 
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Containers. Plants in containers need more 
water than plants in the ground. Most potting soils 
dry rapidly. Also, the root zone in a container is 
limited, and roots are not well insulated from high 
temperatures. Outdoor container plants may need to 
be watered several times a day during warm, sunny 
periods. Check the soil moisture by probing the top 
inch of soil with your finger. If the soil is dry, it’s 
time to water. 


A drip irrigation system on a timer is a very 
effective way to keep containers adequately watered. 
However, containerized plants can be watered with 
a garden hose or watering can if watering is consis- 
tent throughout the summer. 


Always irrigate several times or until water runs 
through the drainage holes in the bottom of the con- 
tainer. (Planting containers must have drainage holes 
for proper watering.) Don’t be fooled, however, by 
a dry root ball that allows water to run around the 
edges of the pot and out the bottom without moist- 
ening the root ball. 


Very dry root balls and soils with high peat con- 
tent are especially difficult to rehydrate once they 
become dry. You may have to set the bottom of the 
container in a basin of water to remoisten the root 
ball or peat moss. Rehydration may take an hour or 
more, but do not leave a container sitting in water 
for more than 12 hours, as doing so may cause root 
damage due to lack of oxygen. 


A good test to see whether the soil has taken up 
adequate moisture is to lift or tip the container. A 
well-watered container is much heavier than a dry 
one. 


A pot that is too small for its plant will fill with 
roots, leaving little room for potting soil or water 
and causing the plant to dry out quickly. Transplant 
root-bound plants into larger containers. 


Unglazed clay pots are porous and need to be 
watered more often than glazed or plastic pots. 
However, plastic pots offer poor root insulation. 
Adding a layer of thin Styrofoam sheeting on 
the inside of a pot prior to filling it with soil will 
improve insulation. 
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Backyard Composting 
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Bob Rynk, Former Extension Waste Management Engineer 
Jo Ann Robbins, Extension Educator, Jerome County 


I. Introduction 


Composting is the biological decomposition of 
organic matter. We practice it to recycle un- 
wanted organic materials, such as yard trim- 
mings and food scraps, and to produce com- 
post, a valuable soil amendment. Finished 
compost takes on many of the characteristics 


of humus, the organic fraction of soil. Like hu- 


mus, compost improves garden soils and aids 
in plant growth. 


While composting occurs naturally, human inter- 


vention can accelerate it. The quality of the 
compost and the production speed depend 
upon several factors that human composters 
can manipulate. 


II. The Composting Process 


A. Process Basics 
Composting is an aerobic, or oxygen-requir- 
ing, process. The microorganisms and other 
biological decomposers responsible for 
composting consume oxygen along with the 
organic materials and produce primarily com- 
post, carbon dioxide, water vapor, and heat 
(Fig. 1). The heat that is produced raises the 
temperature of the composting materials. 


The oxygen consumed during the process 


must continually be replaced by air movement 
through the materials. Because the penetration 
of air may be inadequate or inconsistent, some 
decomposition inevitably occurs under anaero- 


bic conditions (without oxygen). Anaerobic 
decomposition is slower than aerobic decom- 


position, produces little heat, and creates odor- 


ous byproducts. The challenge for the 


composter is to minimize anaerobic decompo- 


sition by creating and maintaining conditions 
that favor the desired decomposers. 


B. Decomposers 


Decomposers are the microorganisms and in- 
vertebrates that accomplish composting. Natu- 
rally occurring microorganisms, such as bacte- 
ria, fungi, and actinomycetes, account for most 
of the decomposition, as well as the rise in 
temperature that occurs in the compost pro- 
cess. Invertebrate animals, such as mites, milli- 
pedes, insects, sow bugs, earthworms, and 
snails, produce much of the physical decay 
where the temperature is relatively cool (below 
90°F). 

Different decomposers prefer different organic 
materials and environmental conditions. A di- 
verse microbial population represents a healthy 
compost pile. If the environment becomes un- 
suitable for a particular decomposer, that or- 
ganism will become dormant, die, or move to a 
more hospitable area of the pile. Changing 
conditions during the composting process lead 
to an ever-changing ecosystem of decomposer 
organisms. 

1. Microorganisms: food and water. 


a. Bacteria are the workhorses of the com- 
post pile. They are the most numerous 
and active decomposers. Bacteria gener- 
ally prefer moist conditions and attack 
the easily decomposed materials such as 
green vegetation, food scraps, and ma- 
nure. 

b. Actinomycetes (a branching type of bac- 
teria) and fungi (yeast and molds) attack 
the more resistant materials that bacteria 
use less efficiently. Fungi are particularly 
good at decomposing woody materials. 
These groups of organism are also more 
tolerant of dry conditions than bacteria. 
They become more important near the 
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end of the process when the resistant or- 
ganic compounds remain (e.g., cellulose 
and lignin compounds). The filaments, 
molds, and spores formed by fungi and 
actinomycetes are often visible in the 
later stages of composting. 

2. Aerobic vs. anaerobic microorganisms. 


a. Aerobic organisms provide the most 
rapid and effective composting. They 
thrive at oxygen levels greater than 5 
percent (fresh air is approximately 21 
percent oxygen). 


b. Anaerobic bacteria prevail when oxy- 
gen is scarce. Anaerobic conditions are 
undesirable in a compost pile because 
the decomposition products are often 
odorous. For example, a common 
product of anaerobic decomposition is 
hydrogen sulfide that smells like rotten 
eggs. Other odorous anaerobic prod- 
ucts, some with aptly descriptive 
names like “putrescine” or “cadaver- 
ine,” are formed from organic nitrogen 
compounds. 


3. Microorganisms and temperature— Mi- 
croorganisms are grouped according to 
the temperatures in which they thrive. 

a. Psychrophilic organisms work in the 
lowest temperature range and have an 
optimum temperature of about 55°F. 
Mesophilic organisms thrive at tem- 
peratures between 70° and 100°F. 
Thermophilic organisms are heat-lov- 
ing and operate in a range between 
113° and 155°F. If the temperature 
rises above 140°F, even the thermo- 
philic microorganisms begin to suffer 
and decomposition slows. 


b. Aerobic microorganisms are the most 
important initiators of decomposition 
and temperature rise within the com- 
post pile. The initial temperature of the 
compost pile is usually near ambient 
air temperature. Psychrophilic bacteria 
typically begin the decomposition. 
Their activity generates a small 
amount of heat that increases pile tem- 
perature. This change in environment 


Fig. 1. The composting process. 
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allows mesophilic organisms to domi- 
nate. In turn, the more rapid decompo- 
sition by mesophilic bacteria further 
increases the pile temperature and cre- 
ates an environment for the thermo- 
philes to thrive. Later, as the compost 
matures, temperature decreases, meso- 
philic bacteria again dominate, and fi- 
nally psychrophiles and invertebrates 
return. 


. Although microorganisms are the pri- 
mary decomposers in a compost pile, 
larger organisms also play a significant 
and beneficial role. Callemacroorgan- 
isms, invertebrates, or secondary de- 
composers, these organisms include 
nematodes, flat worms, earthworms, 
snails, slugs, mites, springtails, beetles, 
ants, fly larvae, grubs, centipedes, mil- 
lipedes, and sow bugs. Macroorgan- 
isms feed on plant tissue, partially de- 
composed organic matter, or other or- 
ganisms. In the process, they break 
particles into smaller pieces, mix and 
transport nutrients, convert materials 
into forms that microorganisms can 
digest, and add their own byproducts 
and cell tissue to the compost. 
Macroorganisms are not tolerate of 
thermophilic temperatures. As tem- 
peratures rise above 90°F, they will 
die, become dormant, or escape to the 
soil or cooler sections of the pile. They 
will return after the temperature falls 
to tolerable levels. 


measure of the spaces between par- 
ticles within the compost pile. These 
spaces provide a path for air circula- 
tion. Porosity suffers as the compost- 
ing material becomes wetter because 
the material in the pile becomes 
heavier and more compacted. Adding 
coarse materials, such as leaves, straw, 
or cornstalks, increases the pile’s po- 
rosity, resists compaction, and pro- 
motes good aeration. 

b. Turning: As composting proceeds and 
the materials decompose, they shrink 
in size and begin to settle. Settling re- 
duces the pile’s air spaces and restricts 
aeration. Regular mixing of the pile, 
referred to as turning, reverses the ef- 
fects of settling. 

Although turning recharges the pile 
with fresh air, its main effect is to fluff 
up the material. This increases the 
pile’s porosity and improves natural 
air circulation. Turning also blends the 
composting materials and breaks apart 
clumps of materials. Because of these 
benefits, turning speeds the compost- 
ing process. 


. Moisture— Microorganisms need mois- 


ture. Water serves as a medium for 
chemical reactions and provides a means 
for movement of nutrients and microor- 
ganisms. On the other hand, too much 
water makes the materials soggy and 
heavy, hindering aeration as explained 
above. 


C. Factors Affecting the Composting Process a. Generally, a moisture content in the 


range of 40 to 60 percent provides ad- 
equate moisture without limiting aera- 
tion. In practice, the acceptable level 
of moisture depends on the materials 
that you are composting. Coarse or 
fluffy materials such as leaves or straw 
can be wetter than 60 percent moisture 
content and still aerate well. Absorbent 


1. Aeration—Rapid aerobic decomposition 
can only occur in the presence of suffi- 
cient oxygen. Aeration replaces the oxy- 
gen-deficient air fresh oxygen-rich air 
inside the compost pile. It also removes 
heat, water vapor, carbon dioxide, and 
other gaseous products of the composting 
process. Aeration occurs naturally by dif- 
fusion, wind, and when warm air (heated materials may need to be well above 
by the compost process) rises through the 40 percent moisture to compost rapidly. 
pile and draws in cool, fresh air from the b. The “squeeze” test is an easy way to 
surroundings. gauge the moisture level of compost- 
a. Porosity: The compost pile’s porosity ing materials. The material should feel 

and moisture content affect air move- damp to the touch, but not dripping 
ment through the pile. Porosity is a wet. Water should drip from the mate- 
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rial only when you squeeze it tightly in 
your hand. If you can’t squeeze water 
out, the pile is too dry (see Section IV, 
Subsection H on “Moisture Manage- 
ment,” page 7-12). 

3. Carbon-to-nitrogen ratio (browns and 
greens)— Microbial decomposers obtain 
many nutrients from the composting ma- 
terials but carbon (C) and nitrogen (N) 
are the nutrients that affect the process 
the most. Microorganisms primarily use 
carbon compounds as an energy source 
and ingest nitrogen for protein. 

a. Because they require a balance of both 
nutrients, the proportion of carbon to 
nitrogen is important when combining 
organic materials to make compost. 
The ideal ratio (C:N) of these two ele- 
ments is about 30 parts carbon to 1 
part nitrogen by weight. At this 30:1 
ratio, microorganisms decompose or- 
ganic material quickly. When the C:N 
ratio is higher, the shortage of nitrogen 
slows decomposition. When the C:N 
ratio is too low, excess nitrogen is lost 
to the atmosphere in the form of am- 
monia gas. In concentrated amounts, 
this can lead to odor problems. Gener- 
ally, C:N ratios within the range of 
20:1 to 50:1 yield good compost in a 
reasonable time without odor problems. 

b. Most composting materials, by them- 
selves, do not contain C and N in the 
right ratio (Table 1). Still, you can 


Table 1. Typical carbon to nitrogen ratios of selected 
home composting materials.* 


Material C:N ratio 
BROWNS Dry leaves 60:1 
Corn stalks 60:1 
Straw 80:1 
Shrub trimmings 50:1 
Waste paper 400:1 
Wood (sawdust, shavings, etc.) 500:1 
GREENS _ Grass clippings 17:1 
Kitchen scraps 15:1 
Vegetable culls 12:1 
Cattle manure 18:1 


*These values are only approximations. The C:N ratio of any of 


these materials varies considerably from one source to the next 
and as the materials age. 


achieve the desired C:N ratio by mix- 
ing several materials together in appro- 
priate proportions. We refer to the ma- 
terials used and their proportions as a 
“recipe.” 





Note: In a backyard or home composting 


situation, it is impractical for you to be 
precise when developing recipes. You 
can roughly predict the C:N ratios of 
mixtures from estimated C:N ratios of 
the ingredients as in Table 1. An easier 
approach is to develop recipes by 
thinking of carbon sources as 
“browns” and nitrogen sources as 
“greens” and then combining brown 
and green materials in rough propor- 
tions. For example, a mix of one to 
three volumes of browns (dry leaves) 
to one volume of greens (fresh grass 
clippings) often produces a C:N ratio 
in the 30:1 to 50:1 range. 


4. Surface area and particle size— Most mi- 
crobial activity occurs along particle sur- 
faces, where oxygen is available from the 
adjacent air spaces. Because surface area 
increases as particle size decreases, chop- 
ping, shredding, or cutting material into 
smaller pieces usually speeds decomposi- 
tion. There is a limit to this benefit. 
Smaller particles also decrease the pore 
size and structure and restricts aeration. 
Therefore, some compromise is neces- 
sary. Usually a mixture of particles in the 
range of 1/8 inch to 2 inches (in the larg- 
est dimension) gives good results. 


5. Degradability —The nature of the materi- 
als largely determines the speed at which 
composting occurs. Not all organic mate- 
rials decompose at the same rate. 


a. 


Overall, microorganisms easily digest 
materials made from sugars, starches, 
proteins, and fats such as food scraps, 
manure, and green vegetation. Typi- 
cally, nitrogen-rich materials or 
“greens” are the first to decompose in 
the composting process. 


. Materials such as straw and plant 


stems contain a large amount of cellu- 
lose that takes longer to decompose. 
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Woody materials contain a biologi- 
cally resistant compound called lignin. 
Raw wood products, including saw- 
dust, are particularly difficult to de- 
compose biologically and pass through 
the composting process with little 
change. Paper, a wood derivative, de- 
composes relatively fast because of the 
processing it receives in the papermak- 
ing process. You can improve the 
degradability of a biologically-resis- 
tant material by reducing its particle 
size and ensuring that adequate 
amounts of nitrogen and water are 
available. 


6. Temperature— Heat, generated by micro- 


organisms, raises the temperature of the 
compost pile. Depending on the pile size, 
moisture content, and the material that 
you are composting, pile temperatures 
will rise temporarily to 100° to 120°F and 
may even surpass 160°F. Temperatures 
between 90° and 140°F promote rapid 
composting. Microbial activity decreases 
as the temperatures reach 140°F or 
higher. Many of the organisms die when 
temperatures exceed 160°F. 


a. Because microbial activity and the 
heat generated are related directly, 
temperature is a useful guide in under- 
standing how well composting is pro- 
gressing. Rising temperatures reflect 
increased microbial activity. Warm, 
steady temperatures indicate steady 
activity. Falling temperatures suggest 
that the compost microbial activity is 
decreasing, either because the compost 
is maturing or because a problem, such 
as lack of oxygen or moisture, exists. 


You can easily measure temperatures 
in your home compost pile with a dial 
thermometer with a 12-inch stem 
(available from garden stores and cata- 
logs). You also can use the clues in 
Table 2 to judge the temperature level. 

b. Home composting piles tend to be 
small and are frequently short of nitro- 
gen. Therefore, if high temperatures 
(above 120°F) are reached at all, they 
are usually sustained for only short pe- 
riods of time. Piles typically get hot 
soon after adding a large load of green 
material, such as grass clippings, and 
then gradually cool. High temperatures 
have the advantage of killing patho- 
genic organisms and weed seeds. 
Moderate temperature also result in 
effective composting, however. It is 
not important to achieve high tempera- 
tures if the materials being composted 
are not diseased and do not contain 
many seeds. 


. Time — Depending on the composting 


method, materials, and conditions, it can 
take several weeks to several years to 
produce finished compost. Methods that 
involve little or no turning usually require 
more than a year to produce mature com- 
post. With regular turning, adequate 
moisture, and a good mixture of carbon 
(brown) and nitrogen (green) materials, 
compost is ready for use in 3 to 4 months. 
With daily turnings and highly degrad- 
able material, you can reduce the 
composting time to less than a month. 
Frequent turning is of little benefit if you 
are using slow decomposing materials or 
if the C:N ratio is high (too many 
browns). These materials need 


time, more than oxygen, to de- 
compose. 


Table 2. Indirect clues of compost pile temperature level*. 


Clue Temperature level : 
Because an immature compost 


Material is frozen beneath the surface Frozen—little activity can cause damage to plants, it 
Pile feels cold, colder than the surrounding air Low—slow rate of composting is best to be conservative in 
Pile feels warm, not hot Moderate—rapid composting 
Pile is steaming and hot to the touch High—rapid composting 


Pile is hot to the touch and the material inside 
of the pile looks or smells charred 


judging when composting is 
finished (see Section IV, Sub- 
section K, “Judging When 
Composting Is Finished,” page 
*These are rough guidelines. Actual conditions depend on factors such as pile size, materi- 7-12). 

als, and composting stage. 


Too high—undesirable 
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III. Composting Methods 


The container and the manner and frequency 

of turning characterize backyard composting 

methods. Common backyard methods include 

piles, bins, ventilated containers, and rotating 

barrels 

A. Piles 

1. A freestanding pile or heap is the sim- 
plest form of composting, and it works 
very well. You can add materials to the 
pile as they become available or stockpile 
until you have sufficient materials to 
make a good sized heap. In either case, it 
is helpful to have two or three piles—one 
for fresh material, another in the active 
composting stage, and possibly a third for 
maturing compost. To generate enough 
heat to raise the pile temperature, an ac- 
tively composting pile should be 3 to 5 
feet wide and at least 3 feet high. Larger 
piles retain heat better, but as piles grow 
in height they become more difficult to 
aerate. 
2. You can turn piles regularly or not at all. 

A pitch fork is the typical turning device, 
although you can use other tools to 
loosen the pile. If the pile receives little 
or no turning, then add highly degradable 
materials only in moderation. 

B. Bins and Ventilated Containers 


Bins are managed in almost the same man- 
ner as piles. Compared to piles, bins more 
neatly contain the composting materials and 
allow you to stack them higher. Certain 
types of bins also discourage animal pests 
and keep rain away from the composting 
materials. See pages 7-16,17,18 for the wide 
variety of bins that you can use. They differ 
in cost, construction materials, ventilation, 
and ease of turning. Some bins are expen- 
sive or require effort to build while others 
need little assembly and may even be free. 
Backyard composting bins are sometimes 
grouped into two basic categories: (1) hold- 
ing units that let the materials decompose 
undisturbed, and (2) turning units that allow 
regular turning of the composting material. 
The distinction between holding and turning 
bins easily becomes blurred. Some struc- 
tures typically used for turning often can 


serve as holding units and holding bins can 
be turned. 

1. Holding bins—Generally made of light 
materials, holding bins are easy to take 
apart and move. Once the bin is apart, 
you can turn or harvest the finished 
compost. Common bin materials in- 
clude circles of wire fencing or hard- 
ware cloth, old wooden pallets tied to- 
gether, snow fencing, or wire mesh 
framed in wood. You can make sta- 
tionary bins with wooden slats or by 
stacking together landscape timbers, 
concrete blocks, or rocks. In all cases, 
the bin should allow air flow through 
the sides and back. Aeration aids will 
improve air circulation. Examples in- 
clude pallets, placing aeration mats or 
branches under piles and branches, or in- 
serting perforated pipes or wire tubes ver- 
tically into the composting materials. 
Several manufactured holding bins are 
available. Some are intended to compost 
food scraps. Most of these are closed con- 
tainers with air vents in the sides. Others 
have vents only at the bottom and top of 
the bin. These bins are not designed to 
maintain aerobic conditions completely. 
They control odors by enclosing the ma- 
terials—and the odor— inside the con- 
tainer. Yard trimmings and food scraps 
are added at the top, and compost is re- 
moved from the bottom. 

2. Turning bins—Turning units contain 
the composting materials while provid- 
ing easy access for turning. Materials 
are either turned in place or shifted 
back and forth between adjacent bins. 
Turning bins are similar to the stationary 
holding bins described above, but with 
features such as an open side, removable 
walls, and multiple bins. Turning units 
with a series of three bins are popular. 
Similar to the three-pile system, one bin 
contains fresh material, the second ac- 
tively composted material, and the third 
holds maturing compost. 

C. Barrels and Tumblers 


Rotating barrels or drums turn the materials 
inside as they spin like a clothes dryer (via a 





CHAPTER 8 IDAHO MASTER GARDENER PROGRAM HANDBOOK 8-7 


hand crank) or tumble end-over-end. There 
are many manufactured models, although 
you can make rotating barrels yourself. One 
commercial model uses a solar-powered 
electric motor to continuously rotate the 
drum. Some drums and multisided tumblers 
are designed to be rolled along the ground. 
All of these composting units include some 
means of aeration plus loading and unload- 
ing features. Because you must load the bar- 
rels in batches, it is necessary to store fresh 


Without turning, composting takes 6 months to 
2 years. You can make excellent-quality com- 
post either way. 

A. Materials 


Almost all natural organic materials will de- 
compose, but not everything belongs in the 
backyard compost pile as you can see in 
Table 3. Generally, you can compost garden 
vegetation, landscape trimmings, and most 
plant-derived food scraps without concern. 


materials. As an alternative, you can use 
two drums—while one drum is composting, 
the other is being loaded with fresh mate- 
rial. Given a large enough batch of material, 
rotating barrels should generate high tem- 


peratures. 


The idea behind rotating barrels is to make 
turning effortless. Therefore, the material 
will be turned more often and decompose 


faster. Several manufactur- 
ers claim their product can 
produce finished compost 2 
weeks (although 1 month is 
a more realistic goal). In 
order to achieve quick 
composting, other factors 
including easily degraded 
and shredded materials, 
proper moisture, and C:N 
ratios must accompany the 
benefits of frequent turning. 


IV. Making and Managing a 
Compost Pile 


Composting is a natural and 
flexible process. It will take 
place under a wide range of 
conditions and methods regard- 
less of either the efforts or ne- 
glect of human composters. 
Nevertheless, good manage- 
ment helps the process along 
and minimizes nuisances. Man- 
agement determines how soon 
the compost is produced. For 
example, turning a compost 
pile weekly can yield compost 


1. It is prudent to avoid composting plants 
harboring disease, or treated with persis- 
tent herbicides, or carrying many seeds 
and insects. Also, it is a good idea to 
keep out certain noxious weeds, includ- 
ing morning glories (bindweed), and 
grasses (such as quackgrass) with rhizo- 
matous root systems. Backyard compost 
piles do not reliably produce the high 
temperatures necessary to thoroughly kill 


Table 3. Materials that you should and should not compost (adapted 
from NRAES-43, “Composting to Reduce the Waste Stream”). 


YES 


Aquatic plants 

Bread 
Branches—chipped 
Brush—chipped 
Coffee grounds 

Corn cobs 

Cut flowers 

Egg shells 

Evergreen needles 
Fruit 

Fruit peels and rinds 
Garden trimmings 
Grass clippings 
Leaves 
Manure—cattle, horse, rabbit 
Paper 

Sawdust 

Straw 

Sod 

Tea leaves and bags 
Vegetables 
Vegetable trimmings and tops 
Weeds without seeds 


NO 


Oily foods (attract pests) 
Butter 
Bones 
Cheese 
Fish scraps 
Lard 
Mayonnaise 
Meat and poultry 
Peanut butter 
Salad dressing 
Sour cream 
Vegetable oil 


Possible sources of disease and weeds 
Cat manure 
Dog manure 
Diseased plants 
Plants with rhizomatous roots 
Plants with severe insect infestation 
Weeds that have gone to seed 


Possible sources of toxins 
Black walnut leaves 





in 1 to 2 months, with adequate Wood ash Cedar chips, bark, branches 
moisture content and a good Wood chips Grass treated with persistent herbicides 
combination of materials. Wool waste 
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rhizomes, weed seeds, and plant diseases. 
For the same reason, do not add cat and 
dog manure, which may contain patho- 
gens, to backyard piles. Avoid adding 
fatty and oily foods because they tend to 
attract animal pests (rodents, skunks, 
dogs, and cats). Also, oily foods are 
quick to decompose and may generate 
odors. 


. Another group of materials to be cautious 


about are those that may contain natural 
or manufactured compounds that are 
toxic to either plants or the composting 
decomposers. Examples include grass 
and vegetation containing persistent her- 
bicides, leaves from black walnut trees, 
and cedar wood. Even if these materials 
decompose, the compost might retain 
some of the toxins. If you want to com- 
post these materials, segregate them from 
the other materials. Also, use the compost 
only where the toxins will not have a 
negative effect. For example, use 
composted walnut leaves as mulch for 
walnut trees or use herbicide-treated 
grass compost as lawn top-dressing. 


. The degradability of materials is also a 


consideration. Highly degradable materi- 
als such as grass clippings, food scraps, 
and manure, require more turning and at- 
tention (see odor control). Slowly degrad- 
able materials need shredding and time 
for composting, even with regular turn- 
ing. Chop or shred before composting 
branches, plant stems, and other thick or 
large particles of material. The less de- 
gradable a material is, the more important 
shredding becomes. Also, chop whole 
pieces of fruit and vegetables to break the 
protective barrier of the skin or peel. 


B. Additives 


Some composters add lime, wood ash, inor- 
ganic fertilizers, and organic nutrient 
sources into compost piles to enhance the 
compost or the composting process. These 
additives are not necessary to composting. 
Depending on the compost pile conditions, 
they may speed the process or provide no 
benefit at all. 


1. Lime—Rarely helpful to the composting 
process, lime is added sometimes to neu- 
tralize acidic materials and organic acids 
formed during composting. The effect of 
these acidic conditions, however, is sel- 
dom damaging. Composting decompos- 
ers can work at a relatively low ph 
(acidic) and further decomposition tends 
to push the pH toward neutral. Lime also 
encourages ammonia loss, especially if 
the C:N ratio is low (a lot of greens). 

2. Wood ash— Although wood ash adds 
mineral nutrients to the compost, it has 
little effect on the composting process. 
Like lime, wood ash increases pH and 
encourages ammonia loss. Usually, the 
composting process is not adversely af- 
fected by the amount of wood ash that a 
household wood stove generates. 


3. Inorganic fertilizers — Because backyard 
composting piles usually lack nitrogen, 
inorganic fertilizers tend to speed the 
composting process. The compost is not 
greatly affected. Inorganic fertilizers 
should be dissolved in water and mixed 
into the compost pile. You can only ap- 
proximate the correct amount of fertilizer 
to add. For example, a pile of dry leaves 
generally requires about 2.4 ounces of 
nitrogen per bushel (about 4 cubic feet). 
Table 4 lists the corresponding amount of 
various types of fertilizers. Use less fer- 
tilizer as you add more greens to the pile. 
If you add too much fertilizer, nitrogen 
will be lost to the atmosphere as ammo- 
nia or leached from the pile into the 
ground. In part, this occurs because the 


Table 4. Amount of various nitrogen sources needed 
to supply 2.4 ounces of nitrogen (adapted 
from NRAES-43, “Composting To Reduce 
the Waste Stream”). 


Percent Ounces of 
Nitrogen source nitrogen fertilizer 
Ammonium nitrate 33 7.0 
Calcium nitrate 15 16.0 
Urea 46 5.2 
Dried blood 12 20.0 
Fish meal 10 24.0 
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nitrogen from fertilizer is available to the 
decomposers more quickly than the car- 
bon from the organic materials. 

4. Organic nutrient sources— Concentrated 
organic sources of nitrogen such as ma- 
nures, dried blood, fish meal, fish emul- 
sion, and cottonseed meal are better 
sources of nitrogen. Compared to inor- 
ganic fertilizers, these sources release ni- 
trogen that more closely matches the 
availability of organic carbon. 


C. Inoculants 


Soil, vegetation, food scraps, compost, and 
the environment contain the desired organ- 
isms in ample quantities to start the com- 
posting process. Some composters claim to 
see faster composting after using inoculants. 
Others have found no difference. In any 
case, inoculants, activators, or compost 
starters are not necessary. 


D. Location 


The pile should not be in contact with trees, 
wooden fences, and buildings because the 
compost will accelerate wood decay and 
metal corrosion. Also, spontaneous combus- 
tion (self-ignited fire) within a backyard 
composting pile is a remote yet possible 
danger. 

1. Shelter—A sheltered location is an asset 
because wind both cools and dries the 
pile. Direct sunlight can be undesirable. 
Although it provides warmth in the win- 
ter, sunlight dries the pile in the summer. 


2. Water—The location should provide ac- 
cess to water as you will need to water 
piles frequently during the summer. You 
are more likely to keep piles moist if the 
water source is convenient—for example, 
within reach of a garden hose. Avoid 
poorly drained locations that gather 
standing water because materials will be- 
come waterlogged. 

3. Space — Finally, the location should pro- 
vide enough space to turn the pile and to 
stockpile raw materials and finished com- 
post, if necessary. 


. Volume 


A pile or bin should be large enough to gen- 
erate and hold in heat, yet small enough to 
allow air to reach its center. As a general 


rule, the minimum pile or bin dimensions 
should be 3 by 3 feet at the base and 3 feet 
high. Piles and bins that are larger than 5 
feet high or 5 feet wide are difficult to aer- 
ate and require more turning. 

Pile volume is most important during the 
cold season. Therefore, start new piles in the 
summer and gradually enlarge them as win- 
ter approaches. 


. Building Composting Piles 


You can construct compost piles gradually 

from the ground up by adding material as 

they become available, and in batches by 
stockpiling materials until you have accu- 
mulated a certain amount. This is rarely an 
either/or choice—a pile or bin can grow 
both gradually and in batches. Adding fresh 
material in large quantities is more likely to 
produce high temperatures but it also in- 
creases the chance of odors and requires 
more turning. 

1. Mixing or layering ingredients — The 
most important task in constructing a pile 
is to mix together the appropriate ingredi- 
ents, including water. Blend brown and 
green ingredients well for microorgan- 
isms to obtain a balance of both carbon 
and nitrogen. Some composters add ma- 
terials without mixing and rely on subse- 
quent turnings to blend the ingredients. 
Others add brown and green materials in 
successive layers, 3 to 6 inches thick, 
with the first and last layers consisting of 
coarse brown materials as in Fig. 2. An- 
other variation intersperses layers of soil, 
fertilizer, or manure among the brown 
and green layers. Layering provides an 
easy and visual way to proportion materi- 
als. The layers, however, make a poor 
blend of materials. Turning is necessary 
to mingle the brown and green materials 
together. 

2. Burying materials— When adding to 
piles continuously, bury materials (cer- 
tain food scraps) that might attract flies 
and pests 6 inches beneath the surface of 
open piles and bins. If the pile is not dry 
or frozen, the material will partially de- 
compose in | to 2 weeks. Then you can 
turn the pile as desired. When adding 
food materials in large quantities, mix 
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them into the pile, cover them, and then 
turn the pile a week or so later. If you are 
using enclosed bins and barrels, you do 
not need to bury materials. 


3. Insulating the pile— Placing a layer of 
coarse material at the base of piles and 
bins improves aeration and insulates 
them from the colder ground. The base 
layer also absorbs liquids that may leak 
from above. Appropriate materials in- 
clude dry leaves, corn stalks, straw, wood 
chips, and compost. You also can use 
these materials to cover the surface of 
piles. A 3- to 6-inch outer layer protects 
piles from heat and moisture loss and 
helps to contain odors. 

G. Turning 

Although turning is not essential to back- 

yard composting, it performs several benefi- 

cial functions. It improves aeration by in- 
creasing porosity and charging the pile with 
fresh air. It also blends materials, breaks 
apart particles, and removes heat, water va- 
por, and other gases contained in the pile. 

Turning speeds the process and helps in 

managing temperature, moisture, and odors. 


Fig. 2. Building compost piles by layering. 
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There are few hard-and-fast rules for turn- 

ing composting materials. You can do it on 

a regular schedule (weekly), when you add 

fresh materials, occasionally at your conve- 

nience, or in response to the pile’s condi- 
tions. Turn piles according to the following 
guidelines. 

1. To speed the process and promote high 
temperatures — In most cases, the more 
often you turn a pile, the faster it com- 
posts. Therefore, the pile is more likely to 
achieve high temperatures. Turning is ef- 
fective with moderately to highly degrad- 
able materials. It has limited effect on 
slowly degradable materials. 


2. To blend materials —Turn piles when 
materials are poorly-mixed, when differ- 
ent sections of the pile show differences 
in consistency, color, moisture, tempera- 
ture, or odor. 

3. To cool the materials —Turn piles when 
temperatures become too high (above 
140°F). 

4. To aerate materials —Turn piles when 
odors begin to develop (see Subsection I 
on “Odor Management” on page 7-12) or 


Carbon-rich materials 


Carbon-rich materials 
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when other signs of anaerobic conditions 
appear such as an unexpected tempera- 
ture drop or compacted, matted, or slimy- 
looking materials. 

5. To drive off moisture—Turn piles when 
the materials become saturated from rain 
or with the addition of wet materials. 

6. To add moisture—Turn piles when add- 
ing water. Otherwise, water is difficult to 
distribute throughout the pile. 


H. Moisture Management 


1. Lack of moisture—The most common 
ailment of composting piles in arid cli- 
mates is lack of moisture. Without sub- 
stantial rain, you must add water to piles 
(perhaps weekly) to keep the process go- 
ing. The more you turn a pile, the more 
water you should add. You can reduce 
moisture loss by decreasing the turning 
frequency, sheltering piles from wind and 
sun, increasing pile size, and using bins 
with covers and small ventilation open- 
ings. 

2. Too much water—A less frequent prob- 
lem, you should turn piles that are too 
wet to distribute water within the pile and 
to encourage evaporation. 

3. Moisture test— Although the surface of 
the pile appears dry, the materials a few 
inches below should look and feel damp. 
Use the squeeze test to test for adequate 
moisture (see Section II, Subsection C-2 
on page 7-4). If the pile needs water, add 
it with a trickle hose or sprinkler. Be- 
cause water moves slowly through the 
mass of composting materials, turn the 
compost while adding the water. To con- 
serve fresh water, you can routinely add 
“used” water from certain household (for 
example, water from washing or cooking 
vegetables) and garden activities. 


I. Odor Management 


Most backyard composting materials 
present little odor risk. Still, odors can occur 
as a result of neglect or the wrong combina- 
tion of materials and conditions. The best 
way to manage odors is to avoid anaerobic 
conditions—keep the pile from becoming 
too wet, turn at the first hint of odors, main- 
tain a mix with at least as much brown ma- 


terial as green, and generally maintain good 

pile porosity. 

1. Degradable materials — Highly degrad- 
able materials such as grass, manure, and 
food scraps require particular attention. 
Mix the materials thoroughly within the 
pile. If you add these materials in large 
quantities (more than one-quarter of the 
pile volume), then turn the pile regularly. 
Unturned piles and holding bins do not 
provide the air flow needed to aerobically 
decompose large quantities of grass, ma- 
nure, and food. If turning is not practical 
or if odors are a sensitive problem, it may 
be best to avoid composting these materi- 
als. 

2. Correcting odors—The remedy for an 
odorous pile is to supply more oxygen by 
turning and by increasing the pile’s po- 
rosity (e.g, adding course brown materi- 
als). Disturbing the pile will release the 
odorous compounds, so the odor may be- 
come more intense for a brief period. If a 
pile develops strong odors, turning it 
might aggravate the nuisance. You can 
allow the odorous pile to decompose un- 
disturbed and the odors should gradually 
dissipate. Do not add water or fresh mate- 
rial except for an insulating, odor-absorb- 
ing layer of course dry materials on the 
surface. Instead, start a new pile. When 
the odorous pile becomes tolerable, turn 
it and combine it with a new pile. 


J. Troubleshooting 


The most prevalent problem associated with 
backyard composting is slow decomposi- 
tion. The first suspected cause is excessive 
drying of piles, followed closely by a lack 
of nitrogen (not enough fresh green mate- 
rial). Poor aeration caused by wet or com- 
pacted materials, also can hinder the 
composting rate. In this case, odors may ac- 
company the problem. Other occasional dif- 
ficulties include pests, ammonia-like odors, 
and extremely high temperatures. See Table 
5 for troubleshooting guidelines. 


K. Judging When Composting Is Finished 


Composting does not stop at a particular 
point. Biological decomposition of the raw 
materials and the compost continues almost 
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indefinitely. The compost becomes usable, 
and we consider the process finished when 
the decomposition rate slows to the point 
that the compost will not create odors nor 
adversely affect plants as it continues to de- 
compose. Judging when the pile reaches this 


point is part of the art of composting. Signs 
of mature compost include the following: 


1. The expected composting time period has 
elapsed since you last added materials to 
the pile (see Section II, Subsection C-7 


on page 7-6). 


Table 5. Troubleshooting guidelines for home composting piles. 


Problem 


Rotten odor 


Possible causes 


Anaerobic conditions 
because of excess moisture 
Anaerobic conditions 


because of poor porosity 
and compaction 


Clues 
Pile feels and looks soggy. 
Pile looks dense, matted, or 


slimy with few or no large 
rigid particles. 


Remedy 


Turn pile and/or mix in dry 
materials. 

Turn pile and/or mix in 
course brown materials — 
straw, chipped wood, etc. 





Ammonia odor 


Too much nitrogen; not 
enough carbon 


Pile includes a lot of grass, 
food, or manure 


Mix in more brown carbon- 
rich material—leaves, 
sawdust, etc. 





Slow decomposition 


Not enough moisture 


Not enough nitrogen, or 
slowly degradable materials 


Not enough oxygen— 
anaerobic conditions 


Pile is cold—small volume 


Pile is totally frozen 


Compost is mature 


Pile is barely damp to dry 
inside. 

There is an abundance of 
brown materials in the pile 
—wood, leaves, etc. and 
the pile is not dry. 

Pile is dense, looks matted 
or slimy with hint of rotten 
odor. 

Pile is less than 3 ft high 
and the weather is near 
freezing. 

Frozen clumps within the 
pile 

Pile conditions are good. 


Add water and/or wet 
materials and turn pile. 

Add green material or 
nitrogen fertilizer, or shred 
materials, or be patient—it 
will happen. 

Turn pile. Add course or dry 
material as needed. 


Add fresh material and turn 
pile. Increase pile size. 


Wait for spring, and then 
turn. 


None needed 





Not reaching high 
temperatures (over 120°F) 


Small volume 
Not enough nitrogen 


Cold weather 


Pile is less than 3 ft high. 
Pile is more than 3 ft high. 
Weather is above freezing. 
Pile is more than 3 ft high; 
below freezing weather. 


Increase pile size. 

Add green material or 
nitrogen fertilizer. 

Insulate surface of pile with 
compost, straw, leaves, etc. 





Pile is too hot (over 140°F) 


Pile is too large 

Not enough air flow—poor 
ventilation 

Pile is becoming too dry. 
Not enough evaporative 
cooling 


Pile is more than 5 ft high. 
Pile is less than 5 ft high, 
but fairly dense and moist. 


Pile is less than 5 ft high 
and only slightly damp. 


Divide into smaller piles. 


Turn pile. Decrease pile 
size. 


Add water and turn pile. 





Pests attracted to compost 
pile (flies, bees, dogs, cats, 
rodents, skunks, etc.) 


Exposed food scraps 


Meat, fish, or oily foods in 
the pile 


Food scraps at or near the 
pile surface 

Evidence of digging in the 
pile 


Bury food 6 inches beneath 
the pile surface. 


Remove food from pile, or 
turn into the pile center, or 
use a pest-proof compost- 
ing bin. 
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2. The pile of compost is consistent and has 
a dark brown color, crumbly texture, and 
earthy odor. 

3. Except for pieces of wood, the compost 
shows little evidence of the original yard 
trimmings and food scraps added to the 
pile. 

4. The moist pile remains cool and does not 
become warmer after turning. 

5. Earthworms and other invertebrates have 
inhabited the compost pile. 

6. The moist compost does not develop of- 
fensive or stale odors when stored in a 
closed plastic bag at room temperature 
for 2 weeks. 





Note: Unfortunately, an unfinished compost 
can exhibit some of these traits. There- 
fore, be sure several of these signs (the 
more, the better) are present before 
harvesting the compost. To be safe, 
allow the compost to cure in small 
piles, about 3 feet high, for a month or 
two after you judge the process to be 
complete. 


V. Using Compost 


Use compost as a soil amendment for flower 

and vegetable gardens, as a mulch around trees 

and shrubs, as a top-dressing for lawns, and as 

a component of potting soil. Most compost 

will greatly benefit plants, but unfinished com- 

post, or compost stored under anaerobic condi- 

tions, can harm seedlings or sensitive plants. 

Therefore, compost quality is important. 

A. Benefits of Compost 

1. Improves soil structure—The addition of 
compost gives soil a crumbly texture and 
increases the soil’s porosity so that plant 
roots can more easily penetrate it. When 
mixed with a sandy soil, compost adds 
moisture and nutrient holding capacity. In 
heavy clay soil, compost particles bind 
with clay particles to form loose aggre- 
gates of soil that drain better and resist 
surface crusting and erosion. 
2. Buffers pH changes— Most composts 

have a near-neutral pH and the ability to 
buffer pH changes in the soil. 


3. Attracts beneficial soil organisms—Com- 


post contains a large and diverse popula- 
tion of biological organisms plus organic 
matter that attracts earthworms and other 
beneficial soil organisms. These traits 
contribute to compost’s ability to sup- 
press certain soilborne plant disease. 


. Contains trace mineral and plant nutri- 


ents— Although compost is not normally 
considered a fertilizer, it does contain 
trace minerals and small quantities of ma- 
jor plant nutrients. The amounts of nutri- 
ents depend on the materials composted. 
Typically composts made from yard trim- 
mings have N concentrations in the range 
of 0.5 to 1 percent with P and K ranging 
from 0.2 to 0.5 percent. Most of the nitro- 
gen and phosphorus are released slowly, 
over a period of several years, and ina 
pattern that tends to follow the growth 
patterns of plants. 


B. Application 
See Table 6 for general guidelines for ap- 
plying compost. Because we use compost 
primarily as a soil amendment and not as a 
fertilizer, the amount of compost you apply 
is not critical. As a rule, use more compost 
for poorer soils. 
1. As a mulch or top-dressing— You can 


apply compost continually as a mulch or 
top-dressing for gardens and lawns. The 
organic matter and nutrients will gradu- 

ally work their way into the soil. 


. As a soil amendment— The best time to 


add compost as a soil amendment is 
when you prepare the garden bed or lawn 
surface before planting. Mix the compost 
with soil to at least three times the depth 
of the thickness of the compost layer that 
you are applying. For example, mix a 1- 
inch thick layer of compost into the top 3 
to 4 inches of soil; mix a 2-inch layer to a 
depth of 6 inches or more. If only a small 
amount of compost is available, incorpo- 
rate it in seed furrows or mix it with soil 
for each annual or perennial plant’s trans- 
plant hole following the 1 to 3 compost- 
to-soil ratio. 


. AS a potting mix—Compost should not 


comprise more than one-third of the pot- 





BACKYARD COMPOSTING 


CHAPTER 8 


ting mix by volume. A popular compost- 
based mix is one part peat moss, one part 
vermiculite or perlite, and one part com- 
post, by volume. 


C. Compost Quality 


1. 


Quality depends on use—The required 
qualities of a compost depend on its in- 
tended use. Compost intended as a top- 
dressing for lawns should not have par- 
ticles greater than 1/4-inch in size. It is 
often necessary to pass a top-dressing 
compost through a 1/4-inch screen. Com- 
post used as a soil amendment can have 
large particles but should not contain a 
high percentage of wood. Soil microor- 
ganisms compete with the garden plants 
for nitrogen as they decompose the re- 
maining wood. Gardens that are amended 
with wood compost require extra applica- 
tions of nitrogen fertilizer. Compost that 
looks and feels more like a collection of 
small wood chips than soil is better suited 
as a mulch than a soil amendment. Make 
this judgment after mixing the compost 
because small particles tend to settle to 
the bottom of undisturbed compost piles 
leaving a blanket of wood particles on the 
surface. 


Table 6. Guidelines for applying compost. 


Landscape use 


Soil amendment for gardens and 


Approximate 
application rate 
(Ib per 1,000 sq ft) 


3,000 to 9,000 


lawn establishment 


Soil amendment for planting trees 


3,000 to 9,000 


and shrubs 


Top-dressing for lawns 400 to 800 

Top-dressing for gardens 400 to 1,500 
and shrubs 

Landscape or garden mulch 1,500 to 6,000 


Potting mix 


Not more than 
one-third by volume 


2. Cure compost before using — Immature 


compost and compost produced or stored 
under anaerobic conditions may contain 
organic acids and alcohols that can harm 
plants. These conditions are not common 
in backyard composting because piles and 
bins tend to be small. Nevertheless, it is 
wise to cure mature compost for a month 


or more before using it. Store or cure 
compost in piles that are relatively 
short—3 feet or less. If you have stored 
compost in a large pile, spread it on the 
ground and allow it to air out for a day or 
more (the longer, the better). Maturity 
and other quality factors become increas- 
ingly important if you use the compost in 
a more concentrated manner. For ex- 
ample, compost used in potting mixes re- 
quires closer scrutiny than compost used 
as a soil amendment. 


VI. Alternatives to Composting 


Composting is not the only way to make good 
use of home and garden residues. Worm com- 
posting produces a high quality soil amendment 
via a different biological process. Grass recy- 
cling, soil incorporation, and mulching are 
other ways to recycle garden and food residues 
without the management demands of composting. 


Equivalent 
thickness 
of compost 


1 to 3 inches 


1 to 3 inches 


1/8 to 1/4 inch 


1/8 to 1/2 inch 


1/2 to 2 inches 


Comments 


Mix with soil to a depth of about 
4 to 9 inches. Use more 
compost for poor soils. 


Mix with soil over an area of 

2 to 5 times the root ball width 
and to a depth of 6 to 10 inches. 
Use more for poor soils. 


Broadcast evenly over lawn 
surface. Best applied after 
thatching or core aerifying. 
Spread evenly then lightly 
work into the soil. 

Spread evenly over surface. 
Use the higher rate with coarse 
woody composts. 

Blend with peat moss, sand, 
perlite, vermiculite, or bark. 


Helpful numbers: A 1-inch deep layer covering 1,000 square feet requires about 3 cubic yards of compost. 
Compost weighs about 30 to 40 pounds per cubic foot (about 800 to 1,000 pounds per cubic yard). 
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A.Grass Recycling 
Usually, the compost pile is not the best 
destination for grass clippings. The simplest 
way to recycle grass clippings is to leave 
them on the lawn. This benefits the lawn by 
returning nutrients and organic matter to the 
soil. This alternative also keeps herbicide- 
treated grass out of the compost pile. 
“Grasscycling” works best with proper 
mowing, fertilizing, and watering practices. 

B. Mulching 


You can use many organic residues from the 
home, garden, or landscape as mulches with 
little or no decomposition or preprocessing. 
Placing organic mulches on the soil surface 
controls weeds, reduces evaporation, lessens 
soil erosion, and moderates the soil tem- 
perature (keeps it cooler in the summer, 
warmer in the winter). Types of yard trim- 
mings that you can use as mulches include 
grass clippings, leaves, pine needles, and 
chipped branches and shrub-trimmings. All 
of these materials are suitable for surface 
mulching around trees, shrubs, and other 
perennial plantings. 
Shred leaves with a lawn mower or com- 
mercial shredder before using them as a 
mulch. Unshredded leaves tend to limit wa- 
ter and oxygen movement into the soil. Ap- 
ply fresh grass clippings in layers that are 
not more than | inch thick. Otherwise they 
will mat together and limit air movement. A 
brief period of composting or drying can 
approve the appearance and performance of 
several mulching materials including leaves, 
grass clippings, and chipped wood. 

C. Worm Composting 
Worm composting, or vermicomposting, 
relies on worms to digest food scraps, paper, 
manure, and vegetation. In the process the 
worms leave behind castings that form a 
high-quality soil amendment called 
“vermicompost.” The type of worms used 
are red worms, not common soil dwelling 
worms. 


Worms need a dark, cool, moist, and aero- 
bic environment. Therefore, mix food and 
“bedding” in shallow layers in closed boxes 
or bins to compost. The bedding provides a 
light, airy habitat for the worms. Typical 


bedding materials include shredded paper, 
straw, peat moss, and sawdust. Worms work 
best at temperatures between 50° and 70°F 
(10°- 20°C), so a basement or other cool 
space is a good location for a worm bin. If 
the bin freezes or gets too hot, the worms 
die. You can harvest and use the compost 
when the bin contents become fairly uni- 
form, dark, and soil-like in texture. This 
usually takes 3 to 6 months. 

D.Soil Incorporation 
Incorporating food scraps into the soil is an 
alternative method for recycling nonfatty 
food scraps. Within a month to a year, the 
food material will decompose to fertilize 
established or future plantings. The time pe- 
riod depends on the soil temperature, the 
number of organisms in the soil, and the 
carbon content of the food. Chop the food 
scraps, mix with the soil at the bottom of an 
8- to 12-inch deep hole or trench, and cover 
completely with clean soil. One system of 
soil incorporation rotates garden space 
among food trenches, rows of crops, and 
walkways as in Fig. 3. Soil incorporation is 
difficult, if not impractical, during the win- 
ter when ground is frozen or snow covered. 


VII. Plans for Constructing Composting Bins 


You can make compost bins from readily 
available materials. Types of enclosures in- 
clude woven-wire fencing (hog wire, chicken 
wire, chain link), wood-slat fencing (snow 
fence), cement blocks, bricks, or scrap lumber. 


Fig. 3. Soil incorporation of food scraps —rotating- 
trench method. 
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A. Wooden-Pallet Holding Unit 
You can build an inexpensive compost bin 
with wooden pallets or pressure-treated 
lumber. Used pallets are available from 
manufacturers and landfills. 


ad holding unit 


B. Wire-Mesh Holding Unit 
Use either galvanized chicken wire or hard- 
ware cloth to build an inexpensive wire- 
mesh holding unit. (You also can use 
nongalvanized chicken wire, but it won’t 
last very long.) Posts provide more stability 
for a chicken wire bin, but make the bin dif- 
ficult to move. A wire-mesh bin without 
posts is easy to lift and provides access to 
the already “done” compost at the bottom of 
the pile. 





C. Snow-Fence Holding Unit 
A snow-fence holding unit is simple to 
make. It works best with four posts pounded 
into the ground for support. 









Snow-fence 
holding unit 


D. Wood-and-Wire, Three-Bin Turning Unit 
You can use a wood-and-wire, three-bin 
holding unit to compost large amounts of 
yard, garden, and kitchen wastes in a short 
time. Relatively inexpensive to build, it is 
sturdy, attractive, and should last a long 
time. 

E. Wooden Three-Bin Turning Unit 


This turning unit is a permanent, sturdy 
structure made of pressure-treated lumber. 
F. Worm Composting Bin 
Worm composting is a suitable option for 
apartment buildings or homes with no yard 
space. The worms stay in the bin and eat 
household scraps, and the bin gives off little 
odor. 





G.Concrete-Block Holding Unit 
A concrete-block holding unit is sturdy, du- 
rable, and easily accessible. Leave about 1/2 
inch between each block to let in air. Stag- 
ger the blocks and drive wooden or metal 
posts through the holes in the blocks to sta- 
bilize the bin. 
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Concrete-block, three-bin turning unit 


H.Concrete-Block, Three-Bin Turning Unit 


A concrete-block turning unit looks like 


three concrete-block holding units in a row. 


It is sturdy and, if used blocks are avail- 
able, it is inexpensive to build. 


Further Reading 


Books 

Appelhof, M. 1982. Worms Eat My Garbage. 
Flower Press, Kalamazoo, MI. 

Backyard Composting. 1992. Harmonious Tech- 
nologies Press, Ojai, CA. 

Benton, C. (ed.) 1994. Establishing a Home 
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Seattle, WA. 

Campbell, S. 1975. Let It Rot. Garden Way Pub- 


lishing, Storey Communications, Inc., Pownal, 


VT. 


Compost Ontario: Home Composting Handbook— 


How to Promote Home Composting in Your 


Community. 1992. Recycling Council of Ontario, 


Toronto, Ontario. 


Dickson, N., T. Richard, and R. Kozlowski. 1991. 


Composting to Reduce the Waste Stream. 
Cornell Cooperative Extension, Northeast Re- 


gional Agricultural Engineering Service, Ithaca, 


NY, NRAES 43. 


Published 1995. 


Dindal, D. 1976. Ecology of Compost—A Public In- 
volvement Project. State University of New York, 
College of Environmental Science and Forestry, 
Office of Public Service and Continuing Educa- 
tion, Syracuse, NY. 

Martin, D., and G. Gershunny (ed.) 1992. The 
Rodale Book of Composting. Rodale Press, Book 
Reader Service, St. Emmaus, PA. 

Urban Home Composting, Rodent-Resistant Bins 
and Environmental Health Standards. City 
Farmer, Canada’s Office of Urban Agriculture, 
Vancouver, BC. 


Booklets and Pamphlets 
University of Idaho Extension 
CIS 1066 Composting at Home 
CIS 1016 Don’t Bag It! Recycle Your Grass 
Clippings 
CIS 858 Using Bark and Sawdust for Mulches, 
Soil Amendments, and Potting Mixes 
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Chapter 9 


Pesticide Management and Safety 





Vickie J. Parker-Clark, Former District | Extension Director, Coeur d’Alene 


I. Three Main Objectives of Pest Control 


A. Prevention— Keep a pest from becoming a 
problem. 

B. Suppression— Reduce pest numbers or dam- 
age to an acceptable level. 

C. Eradication— Destroy an entire pest popula- 
tion. 


II. Home, Yard, and Garden Pesticides 


Pesticides are used to prevent or reduce dam- 
age caused by weeds, diseases, insects, mol- 
lusk, or vertebrates. Before you use a pesticide 
you should: 


A. Identify the pest. Remember various pests 
cause similar symptoms; environmental 
conditions may cause similar symptoms to 
pests. Be a detective. Ask questions to fo- 
cus in on the most likely possibilities. 

B. Know what other control measures are 
available (mechanical, chemical, and bio- 
logical). 

C. Evaluate the benefits and risks of each 
method of control. 

D.Choose the methods that are most effective 
and that will cause the least harm to people 
and to the environment. 

E. Use the methods correctly. 

F. Observe local, state, and federal regulations 
that apply to the situation. 

G. Observe precautions, restrictions, and 
preharvest intervals noted on the label. 


III. Pest Control Methods 


A. Many factors influence or affect pest control. 
1. Climate. 
2. Natural enemies. 
3. Topography. 


. Food and water. 
. Water supply. 
. Host resistance. 


NNN 


. Cultural control by mechanical sanitation 
or crop rotation. 
8. Chemical control. 

B. The term “pesticide” refers to any substance 
that is used to control organisms considered 
to be pests. The following are some of the 
classes of pesticides available to 


homeowners: 

1. Herbicides— Vegetation control. 

2. Insecticides —Insect control. 

3. Fungicides— Fungus control. 

4. Rodenticides— Rodent control. 

5. Acaricides— Mite control. 

6. Nematocides— Nematode control. 

7. Molluscicides—Snail and slug control. 

8. Repellents— Birds, mammals, and insect 
control. 

9. Desiccants and defoliants— For drying 
plant foliage. 

10. Disinfectants— Bacteria and fungi con- 
trol. 
IV. Herbicides 


A. Plant life cycle dictates which chemical to 
use and when to use it. 


1. Annual— 1-year life cycle. 
a. Winter annuals: Examples are annual 
bluegrass, henbit, cheatgrass. 
b. Summer annuals: Examples are crab- 
grass, pigweed, lambsquarters. 
2. Biennials: 2-year life cycle. Example: 
mullen. 
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a. Several of the organophosphates are 
systemic. Others are contact. 


3. Perennials: Live more than 2 years. 
Example: Canada thistle. 
B. Types of Herbicides b. Organophosphates are detoxified rap- 
idly in animal tissues and are elimi- 
nated rather than being stored in fatty 
tissues. 


1. Selective — Specific to certain weeds or 
groups of weeds. 


2. Nonselective— Kills all vegetation. 


C How Do Herbicides Kill? c. Organophosphates persist in the envi- 


1. To be effective an herbicide must reach ronment for relatively short periods in 


and stick to the leaf, penetrate the sur- 

face, move to the site of action, and dis- 

rupt a vital process. 

a. Only | percent of the herbicide 
reaches the plant surface. 

b. Surfactants help an herbicide stick to 
the leaf and penetrate the surface. 

c. Herbicide movement depends on plant 
age and life cycle and on the mobility 
of the herbicide. 

d. Many herbicides are taken up by the 
roots. Example: triazines. 

e. Other herbicides are “pre-emergent.” 
They kill the emerging seedling. To be 
effective, these herbicides must form a 
barrier against emerging plants. They 
will not work if that barrier is dis- 
turbed. They will not hurt plants al- 
ready out of the ground. 

. Nutrient/water movement at various 

stages of plant growth: In young plants 

movement is from the roots upward; in 
older plants movement is from the roots 
upward and from the leaves downward. 

In most mature plants, the movement is 

downward. 

. Types of chemicals. 

a. Immobile. 

b. Xylem mobile. 

c. Phloem mobile. 


d. Ambimobile (xylem and phloem mobile). 


soils and plants. They are broken down 
by the action of plant enzymes, sun- 
light, air, moisture, and microorgan- 
isms. Some microorganisms (bacteria, 
yeast, and fungi) are capable of using 
insecticides as an energy source. Infor- 
mation on the pesticide label concern- 
ing the interval required between ap- 
plication and harvest (preharvest inter- 
val) is a good indication of the persis- 
tence of the material. 


2. Chlorinated hydrocarbons — Affect ner- 


vous system. 

a. Are not broken down rapidly in ani- 
mals, so are stored in fatty tissues. 

b. Are more persistent in plants and soils 
than other groups of pesticides. Some 
remain for several years in the soil and 
for weeks or months in plants. They 
are not readily attacked by enzymes in 
plants or microorganisms in the soil. 


. Carbamates — Affect nervous system. 


a. Some carbamates are systemics. 

b. They are rapidly detoxified and elimi- 
nated from the animal’s system. Car- 
bamates are not known to accumulate 
in fat. 

c. Persistence varies in soils and plants, 
from a few hours to several weeks. 


. Botanicals— Derived from plants. Ex- 


amples: pyrethrum, nicotine (highly toxic), 
and rotenone (will kill fish). Use same 


V. Insecticides handling and safety precautions for these 
A. Classes as you would for any pesticide (see Sec- 
tion X, “Pesticide Hazards,” on page 8-5 
and Section XI, “Pesticide Law,” on page 
8-8). 

5. The timing of insecticide application de- 
pends on the life cycle stage of the insect 
you are trying to control and on what kind 
of insecticide you use (systemic or contact). 


1. Organophosphates. 
2. Chlorinated hydrocarbons. 
3. Carbamates. 
4. Botanicals. 
B. How do insecticides work? 
1. Organophosphates— Affect nervous system. 
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a. Example: Aphids feeding on a maple use, symptoms of poisoning, physical haz- 


tree. A contact chemical (labeled for ards, environmental hazards, preharvest in- 
aphids on maple) applied directly to tervals, signal words (caution, warning, dan- 
the aphids will kill any aphids not in ger), and first-aid information. These items 
the egg stage. will be discussed later in this chapter. 


b. If a systemic is used, the sap in the tree VIII. Pesticide Categories 
must be moving to the leaves where 


the aphids are feeding in order to kill 


them. Example: A systemic would not os : _ 
kill the adult stage of the leaf skeleton- A.General Use Pesticides — Considered mini- 


mally hazardous when used according to 
label directions. All home, yard, and garden 
pesticides are general use. 


All pesticides are classified as either “general 
use” or “restricted use.” 


izer because the adult does not feed on 
the tree. The larval stage does. 





Note: You must know the insect life cycle, B. Restricted Use Pesticides — Deemed exces- 
the plant life cycle, and the “mode of sively hazardous to the environment or to 
action” of the insecticide you are using the applicator. 
to accomplish the most effective and 1. In Idaho, restricted use pesticides may 
safe control. only be used by those people who have 


been trained and tested by Idaho Depart- 
ment of Agriculture personnel. These 


I. Fungici 
ee aus ae people must show a valid applicator’s li- 
= ney eee captan, triforine, cense to a chemical dealer before pur- 
Devon 18: ; chase of this category of pesticides. 
B. How do they work? By suppression or 2. Application of restricted use pesticides 
smothering? 


by unlicensed personnel is a violation of 

VIL. Pesticide Labels eae Bes 

3. Application of restricted use pesticides in 
or around the home is risky business, 
given the high toxicity or wide range of 
action these chemicals have. 


A. All home, yard, and garden pesticides are 
made up of materials from one of two cat- 
egories: 

1. Active ingredient(s)— This component 


consists of the ingredient that will pre- IX. Pesticide Formulations 

vent, destroy, repel, or mitigate any pest. Pesticide formulations are classified according 
2. Inert ingredients —This component con- to the composition of active and inert ingredi- 

sists of a wide variety of materials that do ents and the intended use. 

not have any biological effect i coed the A. Pesticide formulations requiring no dilution 

pest. Some common inert ingredients are in water. These products include: 

petroleum distillates, emulsifying agents 1. Dusts— Active ingredient combined with 

(detergent-like materials), spreaders, inert materials such as fine clay particles, 

stickers, clay particles, and even water. talc. ete 

B. Pesticide labels are required by law to pro- 2. Granules— Active ingredient combined 
vide the buyer with a list of active ingredi- with inert materials such as coarse clay 
ents in a product, and a description of the particles, marble chips, or corn cob grit. 
percentages of the total that those active in- 3. Baits— Active ingredient combined with 
gredients make up. an attractant such as food or scent. 

C. Pesticide labels must also state the pest that 4. Pest strips— Active ingredient impreg- 
the product will control and at what rate the nated in a plastic strip that slowly re- 
product should be applied for safe control of leases pesticide into the atmosphere. 
that pest on that plant. 5. Aerosols— Active ingredient combined 

D. Pesticide labels must also give information with petroleum distillates and propellant 
about storage, disposal, precautions during gas in a pressurized can. 
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6. Ready-to-use liquids— Active ingredient 


already diluted with water at the proper 
use rate. 


B. Pesticides requiring dilution in water. These 
products include: 


1. Emulsifiable concentrates (EC)— Water- 


insoluble active ingredient, usually in pe- 
troleum distillate with emulsifiers. When 
the distillate is combined with water, it 
forms an emulsion. Agitation is needed to 
provide an even distribution of the 
chemical in water. Emulsifiable concen- 
trates are the most dangerous formula- 
tions to handle. 


. Wettable powders (WP)— Water-in- 


soluble active ingredient sprayed on very 
fine solid particles, usually clay or talc. 
Add wetters and other adjuvants to aid in 
the dispersion and suspension of the par- 
ticles in water. The powders need agita- 
tion to mix. 


. Water-soluble liquids (WS)— Active in- 


gredient is dissolved in a concentrate 
containing alcohol or water. The mix 
forms a true solution and needs little or 
no agitation after mixing thoroughly. 


. Dry flowable (DF)—The active ingredi- 


ent is packaged in granular form. The 
chemical may or may not be water 
soluble. DF’s are as easy to measure as a 
liquid and are less likely to contaminate 
body, clothing, or work area and to be 
inhaled than either WPs or dusts. 


X. Pesticide Hazards 


The degree of hazard associated with pesticide 
use is determined by various factors. The pri- 
mary concern, however, must be the hazard to 
the health and welfare of humans. The major 
factors that determine the hazard of a pesticide 
to humans, other mammals, and other animals 
include the following: 


Table 1. Pesticide classifications based upon LD,,. 


Toxicity 
category 


Signal word Toxicity 
DANGER POISON (fatal) Very high 
WARNING (may be fatal) High 
CAUTION Moderate 
CAUTION Low 


A. Pesticide Toxicity (The degree to which a 


chemical tends to be poisonous) 
1. The toxicity of any substance is ex- 


pressed in terms of dosage. 

a. Hazardous doses vary with such fac- 
tors as age, sex, health, and body 
weight. 

b. Dosages are normally expressed in 
milligrams (mg) of toxicant per kilo- 
gram (kg) of body weight (1 kg = 2.2 
Ib; 1 mg = one millionth of a kg). 


. The toxicity of a pesticide is determined 


by subjecting test animals (usually mice 

or rats) to the pure active ingredient. 

a. A common measure of the estimated 
toxicity of a pesticide is the dose re- 
quired to kill half the animals treated 
with a pesticide. This dose is termed to 
be the LD,, (lethal dose to kill 50 per- 
cent). 

b. An LD, is always expressed as mg/kg 
or g/kg. An LD,,, of 3 mg/kg means 
that a dose of 3 mg of pure toxicant 
per kg of animal body weight will nor- 
mally be lethal to half of the test ani- 
mals. 


. Pesticide classifications based upon LD,, 


ratings are listed in Table 1. Almost all 
home, yard, and garden pesticides are 
category III or IV chemicals. Nicotine 
has an LD, of 50 to 60 mg/kg so is a 
class II chemical. Pyrethrum’s LD.,, rat- 
ing is 1,500 mg/kg. 


B. Pesticide Formulations 


Oral LD,,, 
(mg/kg) 

50 or less 
51 to 500 
501 to 5,000 


Greater than 5,000 


1. As previously described, almost all pesti- 


cides are marketed in formulations that 
contain considerably less than 100 per- 
cent of the active ingredient. The hazard, 
therefore, of even a category I chemical 
in a typical home, yard, or garden formu- 
lation would be small. 


Amount needed to kill an adult 


A taste to a teaspoon 

A teaspoon to a tablespoon 
An ounce to a pint 

A pint to a quart or more 
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2. Some formulations pose a lower hazard 


than others, simply because of their 
physical state. For example, a granular 
pesticide will normally pose a lower haz- 
ard than an emulsifiable concentrate be- 
cause it is more difficult to ingest or ab- 
sorb through the skin. 


C. Exposure to Pesticides 


1. Pesticides can enter the body through one 

of three methods: 

a. Through the digestive tract (ingestion). 

b. Through the respiratory system (inha- 
lation). 

c. Through the skin (dermal absorption). 
Eyes absorb almost any chemical that 
gets into them. 


. The hazard of unnecessary exposure to a 
pesticide can be reduced by following 
these guidelines: 

a. Replace leaky hoses, valves, and con- 
nections on sprayer before application. 
Never use your mouth to blow out 
clogged lines or nozzles. 

b. Calibrate and clean application equip- 
ment to ensure accurate and safe appli- 
cation. 

c. Always read the entire label before us- 
ing a pesticide. 

d. Pesticide handling and mixing should 
be done outside. Watch out for wind 
when mixing or applying pesticides. 
Avoid breathing dust, and watch out 
for the splash of liquids or the drift of 
fumes. 

e. Refrain from smoking, eating, or 
drinking while working with pesti- 
cides. 

f. Wear clothing that covers the entire 
body, including a nonabsorbent hat. 

g. Wear unlined rubber gloves and eye 
protection whenever mixing pesticides. 

h. Before making outdoor pesticide ap- 
plications: Close all house doors and 
windows; remove any laundry, toys, 
lawn furniture, and pet dishes; and 
keep children and pets out of the 
sprayed area until the pesticide has 
dried. If using a dust formulation, keep 
children and pets out of the area until 
dust completely settles. 


i. Before making indoor pesticide appli- 
cations: Remove or cover all food, 
dishes, utensils, pet dishes, and toys; 
keep children and pets out of the appli- 
cation area. If you have an aquarium, 
cover it, and be sure to switch off the 
aeration pump; cover any openings. 


j. Always apply pesticides in a manner 


that will minimize pesticide drift onto 
nontarget vegetation and the property 
of others. 

k. Wash yourself, your equipment, and 
your clothing immediately upon 
completion of pesticide applications. 
Always wash contaminated clothing 
separately from other clothing. 


D. Pesticide Poisoning 
1. People vary considerably in their suscep- 


tibility and reactions to pesticides. Chil- 
dren are particularly susceptible because 
of their small size and weight. A dose that 
might make an adult sick could be fatal 
for a child. In addition, a child’s body is 
often less able than an adult’s to detoxify 
some compounds. 


. The common symptoms of pesticide poi- 


soning are headaches, giddiness, nausea, 
blurred vision, and chest pains. Anyone 
complaining of these symptoms within 12 
hours after exposure to a pesticide should 
be sent to the nearest medical facility. 


Note: It is very important that the pesticide 


label or container (or at least the name 
of the compound) also be delivered to 
the doctor so appropriate first aid can 
be administered. If the container is 
transported, carry it in such a way that 
no further exposure to the victim or 
others occurs. 


. Emergency first-aid procedures for pesti- 


cide poisoning: 

a. Pesticide in the eyes: Flush eyes with a 
gentle stream of tap water for at least 
15 minutes. 

b. Pesticide in the mouth: Flush mouth 
out with tap water for 15 minutes. 

c. Pesticide spilled on clothing: Remove 
clothing; wash skin with soap and water. 
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d. Pesticide swallowed: Read and follow 
the first-aid directions on the label. If 
there are no directions, go directly to 
the nearest medical facility. 


Note: Drinking water or milk will rarely in- 


crease the problem and may reduce the 
potential damage by diluting the 
chemical. 


E. Pesticide Spills 
1. Liquids. 


a. The spill should be covered with any 
substance that will absorb the pesticide 
(kitty litter, sawdust, sand, dirt, or 
even disposable diapers). 

b. After the pesticide has been absorbed, 
the material should be swept up and 
placed in a plastic garbage bag within 
another garbage bag. If the pesticide is 
a home, lawn, or garden formulation, 
the bag may be disposed of via your 
standard garbage collection service. 

c. The spill area should then be washed 
with detergent or an ammonia solu- 
tion. Call Chem Trec toll free at 
1-800-424-9300 to find out what to 
use. Using the wrong solution could 
generate toxic gases. Prevent any con- 
taminated soil from running into storm 
drains or open bodies of water. 

. Dry pesticides should be swept up and 

used or disposed of in accordance with 

the label instructions. The spill area may 

also require washing with detergent or a 

chlorine or ammonia solution. 


F. Pesticide Storage 
1. Store pesticides in a cool, well-ventilated 


place that is inaccessible to children and 
pets. The area should be away from food, 
feed, and seeds, and should be locked. 


. Store pesticides in their original contain- 
ers. Never store pesticides in soft drink 
bottles or other containers that may be 
confused with foodstuffs. Always main- 
tain a label on the container. 





Note: It is illegal to store chemicals in any- 


thing other than their original containers. 


. Discard unidentified pesticides. 
. Store liquid pesticides in a place where 


they will not be exposed to temperatures 
below freezing or above 80°F. Heat can 
degrade the active ingredients in dusts, 
granules, and soluble powders. 


. Be sure caps are secure on bottles or cans 


and check regularly for leakage. 


. Do not store volatile herbicides with dry 


pesticides, as the volatile products may 
contaminate the other products. 


G. Pesticide Disposal Options 


1. 


The best way to dispose of excess pesti- 
cides is to use them up in accordance 
with label directions. Buy small quanti- 
ties—only the amount you can use up in 
one season. 


. Neutralize the pesticide if there are direc- 


tions on the label for doing so. 


. Do not dump pesticides into a public 


sewage system via the sink or the toilet. 
Do not dump them into a street gutter that 
drains into open water. Sprayers should 
also not be drained near a well, pond, irri- 
gation ditch, or stream. 


. Do not discard pesticide or containers 


where soil, crops, water, or animals can 
become contaminated. 


. Before disposing of a pesticide container, 


triple rinse it. The pesticide contaminated 
water (rinsate) should be used in your 
sprayer. Never dump rinsate onto the 
ground, into a drain, or into a gutter. 


. Puncture or crush empty metal containers 


(except aerosol cans), and bury them in 
an approved landfill. Do not burn. 


. Empty and triple rinsed containers may 


be wrapped in newspaper and disposed of 
via your local garbage collection service. 
Rinsate should be used for diluting more 
pesticide, if possible. 


. Anyone wanting to dispose of unused 


pesticides should contact their local 
health department for proper disposal in- 
structions. 


XI. Pesticide Law 


The primary law homeowners should be aware 
of regarding safe use of pesticides is the Fed- 





IDAHO MASTER GARDENER PROGRAM HANDBOOK 


eral Insecticide, Fungicide, and Rodenticide 

Act (FIFRA). 

A. This law regulates all pesticides from the 
time of their manufacture until their ulti- 
mate degradation. 

B. The most important part of this law, as it 
pertains to homeowners, involves the actual 
use of any pesticide. FIFRA states, “‘any 
use of a pesticide in a manner inconsis- 
tent with label instructions is a violation 
of this Act.” 

C. All pesticide users should be aware that they 
are subject to the provision of FIFRA. 


XII. Pesticide Recommendations 


Before recommending the use of any pesticide, 

consider the following: 

A. It is illegal to use a pesticide on any site or 
crop other than those listed on the pesticide 
label. It also is illegal to recommend a pesti- 
cide on a site or crop other than those listed 
on the pesticide label. 


Example: A client asks if it is all right to eat 
a vegetable that was sprayed with a particu- 
lar insecticide. You find that the pesticide in 
question is not labeled for use on this gar- 
den product. You tell your client that you 
cannot recommend eating that vegetable, 
even though you may feel that the hazard is 
minimal. 

B. In your capacity as a Master Gardener, 
your pesticide recommendations must be 
made in accordance with the pesticide 
guidelines provided on the pesticide label. 
Extension publications and the Pacific 
Northwest pest control guides are based on 
pesticide labels. 

C. Your pesticide recommendations must be 
limited to home, yard, and garden pest con- 
trol. Pesticide recommendations for agricul- 
tural or commercial pest problems may be 
made only by licensed consultants. 


Published 1993. 
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PNW 278 First Aid for Pesticide Poisoning 


CIS 781 Laundering Pesticide-Contaminated Clothing 


and Safety Equipment 
CIS 1019 Pesticides for the Home Garden and How to 
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CIS 865 Pesticides and Their Movement in Soil and 
Water 
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Chapter 10 
Basic Entomology 





Vickie J. Parker-Clark, Former District | Extension Director, Coeur d’Alene 


I. Introduction 


The animal kingdom contains many distinct 
groups called phyla. Each phylum is divided 
into a number of classes. The insects are in the 
class Insecta (or Hexapoda—“‘six feet”) within 
the phylum Arthropoda (jointed foot). The in- 
sect class is further divided into orders, fami- 
lies, genera, and finally, species. 

Approximately | million species of insects have 
been identified to date. The greatest numbers 
of these species belong to the beetle, fly, and 
wasp-bee-ant groups. We generally associate 
insects with crop loss or disease transmission; 
however, insects fulfill a useful function in our 
environment. 

Only a small percentage of insects are considered 
pests of humans and of their animals, crops, or 
fiber. However, this small number can cause 
serious crop losses, or transmit serious dis- 
eases to humans or animals. 

Most insects appear to be beneficial or harmless. 
Many are predators, such as lady beetles, 
which live by feeding on pestiferous aphids. 
Others are parasitic, such as the wasps. Still 
others, such as honey bees, act as 
pollinators of crops and also pro- 
vide us with honey. Many insects 
are responsible for the decomposi- 
tion of plant and animal matter. A 
good example is the carpenter ant. 
Obviously, when it is attacking the 
timber of our home it is a pest, 
however, when it is in the forest 
mining the wood of old, fallen 
trees, it is part of nature’s recycling 
program. 

Size is quite variable throughout the 
insect world. The extremes include 
tiny wasps that are less than a milli- 


meter long, and some of the larger long-horned 
beetles that are as much as 6 inches long. 


Except for a few common structural features, in- 


sects are also variable in appearance. Some 
have bizarre horns and spines, while others 
may resemble dead leaves. Some insects are 
quite attractive like the butterfly, but “beauti- 
ful” is hardly the word for a cockroach. 


All of this makes insects a fascinating group to 


investigate, but it also makes the study of in- 
sects and their classification somewhat com- 
plex. It is important to learn the main differ- 
ences among insects, so that we can distin- 
guish one group from another. Then we can 
suggest adequate control procedures and give 
quality management suggestions. 


II. Insect Anatomy 


Insects are animals, however, unlike many ani- 
mals, they have no backbones. They have an 
outer skeleton (exoskeleton) instead of the in- 
ner skeleton (endoskeleton) of most large ani- 
mals. The following characteristics separate 
insects from other animals (Fig. 1). 


Fig. 1. Parts of an insect. 





thorax 






antenna 
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A. Insects have three body regions — Head, tho- 
rax, and abdomen. 

B. Many adult insects have wings, and insects 
are the only flying invertebrates. 

C. Adults possess three pairs of legs, all lo- 
cated on the thorax. 


III. Insect Development 


All insects change during growth by a process 
called metamorphosis (Fig. 2). Insect near- 
relatives such as spiders, mites, and centipedes 
also undergo metamorphosis. 

The more highly developed insects make the 
most complete changes. Beetles, moths, butter- 
flies, wasps, and ants all go through four 
stages. These are the egg, larva, pupa, and 
adult. The larva is usually the damaging stage, 
although adult feeding can be destructive. 
Also, it is not unusual for the larval and adult 
stages of a species to feed on different hosts or 
different parts of the host. The pupa is a 
nonfeeding stage; in most cases it is also very 
inactive. 

The lower forms or less-developed kinds of in- 
sects change only slightly during metamorpho- 
sis. True bugs, aphids, grasshoppers, termites, 
earwigs, stoneflies, etc., go through only three 
stages. These stages are the egg, nymph, and 
adult. Except for size, the nymph and adult 
closely resemble each other. The major differ- 
ence is the lack of fully formed wings in the 
nymph. The nymph and adult generally feed 
on the same host or host parts. 


IV. Insect Classification 


There are several methods of separating or cat- 

egorizing insects. 

A. The professional uses body parts for identi- 
fication and observes differences in these 
parts through a microscope. He or she tracks 
down an insect’s identity by using a written 
insect “key.” The anatomy of an insect will 
place it into a specific insect group called an 
order. If you are around entomological ac- 


Fig. 2. Metamorphosis stages in insects. 


tivities much, you will often hear the phrase 

“keying out.” This simply means identifying 

the insect (see MS 109 in “Further Reading”). 

B. Insects are also classified by the type of 
damage they cause. Some examples include 
“root maggot,” “twig girdler,” or “crown 
borer.” Destructive insect activities help 
narrow down the multitude of possible iden- 
tities and often make insect identification 
quicker and simpler. 

C. Some insects can be categorized as preda- 
tors or parasites. Predators and parasites ac- 
count for much of the reduction of pest in- 
sect populations in nature, and, for this rea- 
son, are also called beneficials (see PNW 
343 in “Further Reading”). 

Beneficials can be useful, but they usually 

need some cultural encouragement. Their 

use requires careful crop management and a 

degree of tolerance for some crop loss. 

1. Predators kill and feed on their prey; they 
are generally larger than their prey. 

2. Parasites are usually smaller and often 
weaker than their prey; they gradually 
kill by injecting eggs that develop on, 
within, or near the insect over a period of 
time. They may sting and paralyze their 
prey in order to stock their nests with 
food for the developing larvae or eggs. 
The immature parasites will then con- 
sume the paralyzed insect at their leisure. 


D. Another form of categorization is by feed- 
ing mechanism or mouthpart. The broadest 
grouping is defined by chewing or sucking 
mouthparts (Fig. 3). 


Fig. 3. Insect feeding mechanisms. 


Chewing type 


Sucking type 








adult adult 
pupa egg nymph «——— egg 
larva Gradual or 
Complete metamorphosis —_ incomplete metamorphosis Mandibles Sucking tube 
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Although this manner of separation is some- 
what helpful for identification, its greatest 
value is in determining if a certain kind of 
pesticide will work. For example, systemic 
insecticides “generally” do not work as well 
on chewing insects as on sucking insects. 
Proper identification is extremely important. 
If a beneficial insect or a nondamaging in- 
sect is improperly identified as a pest, a pes- 
ticide application will usually disrupt a 
natural control agent. The disruption of this 
beneficial’s activity may induce the need for 
the chemical. Chances are you may have 
made an application that did no more for 
you than cost you money. 





Note: Do not make recommendations based 
on the verbal description of a pest by a 
client. Too many misidentifications are 
made this way, and wrong identifica- 
tion leads to ineffective control mea- 
sures and unnecessary expense or 
problems. Insist on seeing the pest, or 
at least its damage, before you volun- 
teer anything. 


V. Major Orders of Insects 


Major insect groupings under the class level are 
called orders. Some representatives that you 
will see are: beetles— Coleoptera; moths and 


Table 1. Major order of insects. 


Name of order 


Common examples 


Coleoptera Beetles, weevils 

Lepidoptera Moths, butterflies 

Diptera Mosquitoes, flies, and gnats 
Hymenoptera Wasps, bees, ants, and sawflies 
Hemiptera Bed bugs, stink bugs, and cinch bugs 
Homoptera Aphids, leafhoppers, scales, mealybugs 
Orthoptera Grasshoppers, crickets, and cockroaches 
Isoptera Termites 

Dermaptera Earwigs 

Thysanura Silverfish, firebrats 

Thysanoptera Thrips 

Collembola Springtails 

Psocoptera Barklice, booklice 

Mallophaga Chewing lice 

Anoplura Sucking lice 

Siphonaptera Fleas 


butterflies — Lepidoptera; flies— Diptera; bees, 
ants, wasps, hornets — Hymenoptera; true bugs, 
such as stink bugs— Hemiptera; aphids, scales, 
and leafhoppers— Homoptera; grasshoppers, 
crickets, and cockroaches — Orthoptera; ter- 
mites—Isoptera; earwigs— Dermaptera. There 
are many other insect orders, but these are rep- 
resentatives of economic importance. 

Separating groups of insects may be quite diffi- 
cult unless you have closely studied examples 
of the various types. It is important to recog- 
nize the structural characteristics that distin- 
guish one insect from another (see “Further 
Reading’). Use all of the characteristics listed 
in Table | to distinguish each order. 


A. Beetles and Weevils— Coleoptera 


Some of the typical beetles that you may see 
are long-horned beetles and flatheaded bor- 
ers that bore into trees, logs, and lumber. 
These beetles are variable in color. Long- 
horned beetles usually have long antennae 
and are strong fliers. Lady beetles are about 
1/4-inch long and are usually red or orange, 
generally with spots. Lady beetles are ben- 
eficial as larvae and adults, since they feed 
on aphids and other soft-bodied insect and 
mite pests. Some other common beetles are 
the pea weevil, an important pest of peas, 
and click beetles, whose larvae are known 
to some of you as wireworms. 


Wings/mouthparts 


2 pairs wings or wingless; chewing 

2 pairs wings; chewing (larvae), sucking, or siphoning 
(adults) 

1 pair wings; chewing (larvae), piercing-sucking, or 
sponging (adults) 

2 pairs wings or wingless; chewing 

2 pairs wings; piercing-sucking 

2 pairs wings or wingless; piercing-sucking 

2 pairs wings or wingless; chewing 

2 pairs wings or wingless; chewing 

2 pairs wings or wingless; chewing 

Wingless; chewing 

2 pairs wings or wingless; rasping-sucking 

Wingless; chewing 

2 pairs wings or wingless; chewing 

Wingless; chewing 

2 pairs wings or wingless; piercing-sucking 

Wingless; chewing (larvae), piercing-sucking (adults) 
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1. Adults have a hardened, horny outer skel- 
eton. 

2. Adults have two pairs of wings; the outer 
pair is hardened, and the inner pair mem- 
branous. 


Note: A few beetles are practically wingless, 
and some have only an outer hard pair 
of wings. 


3. Beetles have chewing mouthparts. 

4. Adults usually develop noticeable anten- 
nae. 

5. Coleoptera larvae have a head capsule 
and three pairs of legs on the abdomen. 


Note: Weevil larvae lack legs on the thorax. 


6. Both beetles and weevils go through a 
complete metamorphosis as in Fig. 4. 

7. Some authorities consider the beetles to 
be the largest group or order of insects in 
nature. 

B. Moths and Butterflies — Lepidoptera 

The moth and butterfly group has several 

damaging members. Cutworms damage 

many crops. For example, corn earworm 
larvae, which are greenish or tannish with 
some stripes and about | 1/4-inch long 
when fully grown, cause severe damage to 
corn and attack a variety of vegetables. 


Alfalfa, celery, and cabbage loopers have 
injurious larvae. They are often known as 
measuring worms because of their looping 
action, which gives the impression that they 
are measuring the plant on which they are 
feeding. 


Another Lepidoteran is the codling moth, 
which does damage to apples. The peach 
twig borer is a severe pest of peaches, 
prunes, plums, and apricots. 

1. Adults are soft-bodied with four well- 
developed, membranous wings covered 
with small scales. 

2. Adult mouthparts consist of a coiled, 
sucking tube; adults feed on nectar and 
other liquids. 

3. The larvae are caterpillars that are worm- 
like, and variable in color; they are vora- 
cious feeders. 

4. The larvae have chewing mouthparts. 

5. The larvae have true legs on the thorax 
and a variable number of prolegs on the 
abdomen. 

6. Lepidopterans undergo complete meta- 
morphosis as in Fig. 5. 

C. Flies, Mosquitoes, Gnats, Midges— Diptera 
Flies are an important group in terms of 
their medical effects on humans and ani- 
mals. Some, such as bot flies, are parasites 
as immatures on mammals. Some flies, such 
as the face fly, disrupt or annoy livestock, 
causing the cows or other animals to stop 
feeding. Fly maggots or larvae are generally 
found in manure or other decaying matter. 
The flies most commonly encountered are 
the housefly, the lesser house fly, and the 
face fly. The grayish adults infest homes, 
poultry houses, and livestock. The house fly 
has been suspected of mechanically trans- 
mitting such diseases as polio to food sur- 
faces. 


Fig. 5. Metamorphosis of a moth. 


Fig. 4. Metamorphosis of a beetle. 
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Commercial agricultural insect pests in this 
order include the cherry fruit fly, walnut 
husk fly, onion and cabbage maggot, and 
carrot rust fly. Others are often disease vec- 
tors, such as mosquitoes or deerflies. Vec- 
tors can transmit such diseases as malaria. 
Mosquitoes are small, slender, long-legged, 
frail flies. The larvae are elongate and live 
in water. The adult female is the injurious 
stage. She feeds by sucking human and live- 
stock blood by piercing the skin with her 
long stiletto-like mouthparts. 

1. Adults have only one pair of wings and 
are rather soft-bodied and hairy. 

2. Adults have sponging (house fly) or 
piercing (mosquito) mouthparts. 

3. Diptera larvae may have mouth hooks or 
chewing mouthparts. 

4. Most larvae are legless. 

5. The larvae of advanced forms, such as 
the house fly and relatives, have no head 
capsule, possess mouth hooks, and are 
called maggots. Lower forms such as 
mosquito larvae and relatives have a head 
capsule. 

6. Diptera undergo complete metamorpho- 
sis as in Fig. 6. 

D.Bees, Wasps, Ants, Sawflies, etc. — 

Hymenoptera 

This group is a large one. Many of its mem- 

bers are important pollinators of agricultural 

crops, such as the honeybee, leafcutter bee, 
and alkali bee. Some are important preda- 
tors, parasites, and scavengers; others are 
injurious to humans and their crops. 


Fig. 6. Metamorphosis of a fly. 





. Pear slug—The adult is black with yel- 


low markings. The larva is small, slug- 
like, and feeds on leaves of pear, cherry, 
and plum. 


. Yellowjackets—The adults have black 


and yellow markings. They build nests in 
the ground, or papery structures on trees 
or under eaves. Their stings are painful 
and dangerous if you are allergic to them. 
Many species are beneficial predators. 


. Leafcutting bees— These are small- to 


medium-sized bees, variable in color. 
They are noted for their long tongues. 
One species is an excellent alfalfa polli- 
nator. Leafcutters may defoliate some 
trees and shrubs. 


. Common ants— Several ants, such as the 


carpenter ants and the house ants (includ- 

ing the pavement ant and odorous house 

ant), are in this group. Many are benefi- 
cial predators or decomposers. 

a. The adults have two pairs of membra- 
nous wings. 

b. The adults generally have chewing 
mouthparts. 

c. The adults are rather soft-bodied or 
have slightly hardened bodies. 

d. The larvae have no legs (wasps, bees, 
ants) or have legs on the thorax and 
the abdomen (some sawflies). 

5. Hymenoptera undergo complete meta- 
morphosis as in Fig. 7. 


E. True Bugs— Hemiptera 


Consperse stink bug—A gray or brownish 
plant bug that is shield shaped. The stink 
bug feeds on many fruits and vegetables. 


Fig. 7. Metamorphosis of an ant. 
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1. Boxelder bug—This bug is gray-brown 
to black with red lines on the under sur- 
face and on the lower portion of the outer 
wings. It feeds primarily on boxelder and 
can invade homes in early summer or 
fall. 

2. Lygus bug — These bugs are greenish, or 
brownish black and occasionally yellow- 
ish or gray; they are rather slim plant 
bugs about 1/4-inch long. The head is 
blotched with black. They are probably 
the most injurious bugs of seed crops in 
the United States. 

a. The adults have two pairs of wings; 
the second pair is membranous, the 
first pair is membranous and thickened 
on the basal half. The nymphs are not 
fully formed and are called “wing 
pads.” 

b. Adults and nymphs usually resemble 
one another. 

c. True bugs have piercing-sucking 
mouthparts. 

d. Adults and nymphs both are damaging 
stages. 

e. True bugs have a gradual metamor- 
phosis (Fig. 8). The stages are egg, 
nymph, and adult. 


F. Aphids, Scales, Leafhoppers, Cicadas — 


Homoptera 

1. Aphid—There are many types, sizes, and 
shapes of aphids. The giant willow aphid 
is a large, black species. The pea aphid is 
a rather large, green species found on al- 
falfa, peas, clover, sweet clover, and 
other herbaceous legumes. It may also be 
pinkish in color. Several species of 
aphids attack vegetable and tree crops, 


Fig. 8. Metamorphosis of a bug. 





including the green peach aphid, which 
carries the leaf roll virus of potatoes and 
sugarbeets. The rose aphid, both green 
and brown forms, are found on many or- 
namentals. Apple aphids, and green, rosy, 
and woolly aphids all cause severe dam- 
age to apples. 

2. Scales—Scale insects are usually quite 
small and are usually circular or football- 
shaped. During most of their life cycle, 
they are protected by a hardened scale 
covering. San Jose scale is a pest of many 
fruit trees and ornamentals. Oyster shell 
scale is a brown cornucopia-shaped scale 
(horn of plenty) found on ornamental 
trees and shrubs. Lecanium scale is a 
large, brown, hemispherical-shaped scale 
found on trees and woody plants of sev- 
eral types. 


a. These insects are generally small and 
soft-bodied, though cicadas are larger 
and hard-bodied. 

b. Members may be winged or wingless. 

c. All stages have sucking mouthparts. 

d. Many members are carriers of plant 
pathogens. 

e. Homopterans have a gradual metamor- 
phosis as the aphid in Fig. 9. 


G. Grasshoppers, Crickets, Cockroaches, 


Camel Crickets — Orthoptera 


Some examples of grasshoppers and their 
allies are migratory and two-striped grass- 
hoppers and the red-legged grasshopper. 
These are damaging pests of crops and 
rangeland. The camel cricket, the Jerusalem 
cricket, and the German roach are also com- 
monly encountered. Crickets also can dam- 
age crops. The German cockroach is a met- 
ropolitan pest. 
1. Adults are moderate to large and are of- 
ten rather hard-bodied. 


Fig. 9. Metamorphosis of an aphid. 
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Fig. 10. Metamorphosis of a grasshopper. 





2. Adults usually have two pairs of wings. 
The forewings are elongated, narrow, and 
leathery; the second pair of wings are 
membranous with an extensive folded 
area. 

3. Adults and nymphs have chewing mouth- 
parts and are damaging. 

4. The hind legs of forms other than cock- 
roaches and walking sticks are enlarged 
for jumping. 

5. Immature stages are called nymphs and, 
except for being wingless, resemble 
adults. 

6. Orthopterans have a simple metamorpho- 
sis as in Fig. 10. 


H. Termites —Isoptera 


The injurious termites are generally placed 
in two groups: the dampwood and subterra- 
nean types. Both feed on wood and wood 
products. The dampwood types are usually 
not primary feeders on sound wood in build- 
ings, while the subterranean types are found 
in large numbers in sound structures where 
they may do considerable damage if not de- 
tected early and controlled quickly. Colo- 
nies of the subterranean type must have a 
connection with soil to obtain moisture. 


1. These are so-called “white ants.” 

2. Termites are distinguished from true 
ants by their thick “waists” and their 
white or light brown color. 

3. Termites have thin, straight antennae; 
ants have elbowed antennae. 

4. Termites have chewing mouthparts. 

5. They possess many forms or castes 
such a worker, soldier, and queen. 

6. Termites have a gradual metamorpho- 
sis as in Fig. 11. 


I. Earwigs—Dermaptera 


The European earwig is our only species of 
earwig. It is occasionally a pest of gardens, 


Fig. 11. Metamorphosis of a termite. 





ornamentals, small trees, and houses 

throughout the state of Idaho, but it may 

also be beneficial since it often preys upon 

other insects. 

1. Adults are moderately sized. 

2. They have chewing mouthparts. 

3. Earwigs are elongated, flattened and have 
strong, movable forceps on the rear end. 

4. They have short, hardened outer wings 
and cover folded, membranous inner 
wings. 

5. Earwigs have a gradual metamorphosis 
(Fig. 12). 


. Thrips—Thysanoptera 


1. Thrips are small with sucking mouthparts 
that are assisted by a single mandible that 
aids in rasping the plant tissue. 

2. Wings may be present or absent. If 
present, they are long and narrow and 
fringed with long hairs. 

3. Many feed on ornamentals and some on 
vegetable crops such as peas and onions. 
Many are predators on other insects. A 
few species bite humans. 

4. Thrips have a gradual metamorphosis. 


Fig. 12. Metamorphosis of an earwig. 
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K. Silverfish and Firebrats—Thysanura 


1. Group members have chewing mouth- 
parts. 

2. Thysanura is one of the few insect orders 
whose members do not possess wings. 


3. These insects have bristles on the tip of 


many of which are beneficial predators; 
book or bark lice —Psocoptera, basically 
scavengers, but with some species that are 
stored-products pests; animal lice and suck- 
ing lice—Anaplura; and chewing lice — 
Mallophaga. 


the abdomen. 


4. They are household pests and feed on 
such items as paste, paper, and crumbs. 


5. They have a gradual metamorphosis. 


L. Springtails —Collembolla 


VI. Other Insect-Like Creatures 


Several noninsect pests may be found in the 
field and home and include those listed in 
Table 2. 

A. Spider Mites, Spiders, Ticks, and 


1. Springtails are minute insects with chew- 
ing or piercing mouthparts. 

2. They possess an appendage on their ven- 
tral (under) side; it operates as a spring to 
aid the insect in quick escape. 

3. These insects are abundant in moist 
areas, hence the reference to “moving 
piles of soot” in backyards during the 
wetter seasons. 

4. They feed on decaying organic material 
primarily but will on occasion attack 
plants, particularly in greenhouses. 


5. Springtails undergo a gradual metamor- 
phosis. 


M. Other Orders 


Many other insect orders are of no real con- 
cern in the home garden. Some of the more 
common ones are stoneflies— Plecoptera; 
caddisflies—Trichoptera; dragonflies and 
damsel flies —Odonata; and mayflies— 
Ephemeroptera. These orders are all associ- 
ated with aquatic habitats. 

Some others you should be aware of include 
the nerve-winged insects — Neuroptera, 


Scorpions — Arachnida 

1. Spider mites— These tiny, soft-bodied 
animals have two body regions, thick 
waists, four pairs of legs, and are without 
antennae. Common species include the 
following. 

a. The two-spotted spider mite and its 
near relatives, the Pacific, Atlantic, 
and McDaniel spider mites. These 
mites have two spots on the back and 
have tail-end spots in some species. 
They may be clear, green, orange, or 
red. They are usually hard to observe 
without a hand lens. 

b. European red mite: This mite is car- 
mine red with white spines. 

c. Brown mite and the clover mite: These 
mites are brownish or grayish, flat, and 
have very long front legs. 

2. Spiders— Spiders resemble mites except 
that most are larger and the two body re- 
gions are more clearly distinct from one 
another (thin waist). Most spiders are 
beneficial predators. Common pest spe- 
cies include: 


Table 2. Noninsect pests. 


Class 
Arachnida 


Chilopoda 


Diplopoda 


Crustacea 


Symphla 


Example 
Spiders, ticks, mites, scorpions 


Centipedes 


Millipedes 


Sowbugsg, pillbugs 


Symphylan, garden centipede 


Description 
4 pairs legs; 2 body regions—cephalothorax and abdomen; no 
antennae; chewing or sucking mouthparts 


15 or more pairs of legs with only 1 pair of legs per body segment; 1 
pair of antennae; 2 body regions—head and trunk; body flattened; 
chewing mouthparts; fast moving 


2 pairs of legs per apparent body segment; 1 pair of antennae; 2 body 
regions—head, trunk; body rounded; chewing mouthparts; slow 
moving 


1 pair of legs per body segment; 1 pair of antennae; 2 body regions— 
head and trunk; chewing mouthparts; roll into ball when disturbed 


11 or 12 pairs of short legs; centipedelike animals 
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a. Black widow spider: Shy and likes 
dank, dark places. This spider spins a 
characteristically messy web. It is nor- 
mally a shiny black, moderately sized 
spider with a reddish or orange hour- 
glass marking on the underside of the 
abdomen. Males and immature fe- 
males can have stripes of red, yellow, 
and black on the abdomen. 

b. The hobo spider, sometimes called the 

aggressive house spider: Is a common 

light brown spider that is often found 
in basements. This spider has a pain- 
less bite, but sometimes the skin 
sloughs off in the bite area. 

The brown recluse spider: A poisonous 

spider which, fortunately, does not oc- 

cur in the Pacific Northwest, however, 
it is a potential threat. It is often con- 
fused with harmless wolf spiders and 
other hunting spiders. The brown re- 
cluse spider can be recognized easily 

by a distinct, brown “fiddle case” on a 

light brown or grayish background. 

3. Ticks—Ticks resemble large mites and 
are important in agriculture and medi- 
cine. They are parasites of humans and 
animals. 


© 


B. Millipedes—Diploda 


Millipedes are generally inoffensive crea- 
tures that feed on fungi and decaying plant 
material. At times, they can be fairly de- 
structive to vegetables or other plants in 
greenhouses. They are elongate inverte- 
brates with two visible body regions: a 
head and a body. They generally are 
rounded in cross section. With the excep- 
tion of the first four or five segments, all 
of the body segments possess two pairs of 
legs. They are relatively slow moving. 


. Centipedes—Chilopoda 


Centipedes strongly resemble millipedes. 
They are different in that they have longer 
antennae, are flattened in cross section, 
have only one pair of legs on each body 
segment, and move rapidly. They are ben- 
eficial because they prey on other 
arthropods. 


Published 1993. 


D. 


Sowbugs and Pillbugs— Crustacea 
Sowbugs are highly dependent on mois- 
ture, which accounts for their common as- 
sociation with damp habitats. Generally, 
they feed on decaying plant material, but 
they will attack young plants in green- 
houses and gardens. They are oval with a 
hard convex outer shell made up of a num- 
ber of plates. 


. Garden Centipede or Symphylan— 


Symphla 

Members of this group resemble tiny centi- 
pedes. Generally, they are a pest of veg- 
etables and found in damp soils rich in or- 
ganic matter. 


Further Reading 


CDs, Booklets, and Pamphlets 


University of Idaho Extension 
PNW 343 Beneficial Organisms Associated with 


Pacific Northwest Crops 


PNW 186 Cockroaches 

PNW 550 Encouraging Beneficial Insects in Your 
Garden 

CD 1 Identification Keys for Insect Pests in 
Pacific Northwest Field Crops (CD- 
ROM) 

MS 109 Keys to Damaging Stages of Insects 
Commonly Attacking Field Crops in the 
Pacific Northwest 

CIS 414 — Spiders and Their Relatives 
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Chapter 11 
Insect Management 





Vickie J. Parker-Clark, Former District | Extension Director, Coeur d’Alene 


I. Terms and Definitions 4. Disadvantages— Time consuming. Many 


A. Insecticide — A chemical used to control, 
repel, suppress, or kill insects. 
B. Preharvest Interval—The amount of time 


insect species can fly away or drop to the 
ground and therefore escape control ef- 
forts. 


B. Chemical Insect Control 


that must elapse (legally) after application 
of pesticide before harvest takes place. 


II. Why Worry About Insect Control? 


A. The average insect population per square 
mile is estimated to be equal to the world 
human population. 

B. Destruction of crops by insects in the United 
States ranges from $4 billion to $15 billion 
annually. 

C. Forest insects destroy more useful timber 
than do forest fires. 

D.Termites consume about $100 million worth 
of wood structures annually. 


Ill. Methods of Insect Control Available 
to Homeowners 


A. Mechanical Insect Control 
1. Can be used on all insect pests. 
2. Manual removal of insects and eggs from 
infested plants. 

a. Two-block method: Place the insect on 
one block (wood or stone) and strike 
with second block. Repeat as needed. 

b. A soap and water spray (or water 
alone) is sometimes helpful for control 
of aphids and similar insects. 

c. Light traps: Be careful not to use lights 
that may attract insects to your garden. 

3. Advantages— Extremely selective; can be 
slightly to extremely effective, depending 
upon the species of insect and the crop. 


1. Specific insecticides control only certain 


insect species. It is important to know the 
target species and the crop affected be- 
fore selecting an insecticide. 


. It is particularly important to apply the 


insecticide properly. This includes care- 
fully measuring the chemical, carefully 
diluting the solution with the correct 
amount of water, and taking care not to 
apply too much or too little spray. 


. Apply insecticides only to plant species 


listed on the product’s label. Failure to 
follow label directions may result in dam- 
age to desirable plants or unhealthy resi- 
dues in foods. 


. Always determine the safe preharvest in- 


terval for a crop you plan to spray with a 
given insecticide. This information can 
be found in one of two written formats on 
pesticide labels. 

a. Written out on a pesticide label. For 
example, Ortho Sevin 5 Dust states 
that the product should not be applied 
to cole crops within 3 days of harvest. 

b. Written as a number between paren- 
theses immediately after the crop list- 
ing on the label. For example, Lilly 
Miller Fruit and Berry Insect Spray 
has the listing Apples (7), indicating a 
preharvest interval for apples of 7 
days. 


. Always read and follow label directions 


carefully. 
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6. Advantages— Good to excellent control 


of insect pests; a minimum of labor is re- 
quired. 

. Disadvantages— Special application 
equipment needed; spray programs are 
often rather inflexible regarding harvest 
times; beneficial insects often are killed. 


C. Biological Insect Control 
1. Use of beneficial insects can be difficult 


to assess for the homeowner. Many in- 
sects are offered for sale (particularly la- 
dybird beetles, lacewings, and praying 
mantids), but success with these intro- 
duced predators is often inconsistent. 
Also, these insects may have to be rein- 
troduced each year in order to maintain a 
garden’s population after winter kill or 
migration. 

. It is a good idea to be able to identify 
beneficial insect species in all their 
growth stages, so as to prevent their unin- 
tentional destruction as pests. 

. Advantages—No labor is involved; after 
the initial release, the population can be 
self-perpetuating. You can establish bio- 
logical control, as the predator will target 
only the pest. For example, Bacillis 
thuringiensis is useful for caterpillars. 

. Disadvantages — Only selected insect 
species will be controlled; control may 
often be cyclical or incomplete. 


D.Cultural Insect Control 
1. For homeowners, the most important cul- 


tural control is to maintain good plant 
health with proper care through an effec- 
tive water and nutrition system. A 
healthy plant is better able to withstand 
insect infestations. 

. Crop rotation breaks plant/insect pest re- 
lationships. By varying the location of 
crops within a garden (when possible), or 
by not growing certain crop types for a 
number of years, certain insect pest popu- 
lations can be drastically reduced. 

. Highly organic soils provide attractive 
habitat for many soil insects. In addition, 
insecticides are more rapidly broken 
down in these soils. 


4. Companion crops are often used to repel 


insect pests, or to attract them away from 

crops. Don’t rely on these methods with- 

out constant observation. If they do not 
work, be prepared to spray, plow, dig up, 
etc. 

a. Repellent crops are specific as to 
which plants they protect and which 
insects they affect. For example, mari- 
golds are useful in repelling cutworms. 
At best they can be marginally effec- 
tive; at worst, they will attract un- 
wanted insects to your garden. 


Note: Marigolds often attract leafminer butter- 


flies. 





b. Trap crops can quickly become over- 
run with insects. For example, nastur- 
tiums can attract cabbage aphids away 
from cole crops. If aphids are not con- 
trolled on the trap crop, they will even- 
tually move to the crop you are trying 
to protect. 


. Weed and volunteer crop control pre- 


vents them from becoming an alternative 
food for insects, particularly before crop 
emergence. Weed residues can also har- 

bor insect pests. 


. Sanitation in your lawn and garden area 


is very important, as many insects are at- 
tracted to, and overwinter in, plant debris 
or trimmings. Nonproducing vegetable 
plants should be removed or turned under 
as soon as possible after harvest to deny 
insect pests a “free lunch” or an overwin- 
tering site. Clear away planks, cardboard 
boxes, and overgrown areas; these pro- 
vide an excellent habitat for pests such as 
slugs, sowbugs, and earwigs. 


. Resistant crop varieties are sometimes 


available to the homeowner, although 
most resistance involves plant diseases 
and not insects. 


. Using transplants or adjusting seeding 


dates to avoid emergence of the plant 
during peak insect populations may help 
reduce damage. 
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9. Advantages— Often simple to perform; 


often accomplished through other good 
gardening techniques. 


10. Disadvantages — Generally incomplete. 


E. Regulatory Insect Control (Quarantines) 


1. Generally, quarantines take two forms: 


a. No movement of the host crop allowed 
out of an area. This method keeps the 
insect more localized where control 
programs can be implemented more 
effectively. 

b. No movement of the possibly contami- 
nated host crop is allowed into a 
“clean” area. This keeps the insect out 
of an area where infestations could be 
disastrous. 


. Under quarantine laws, government 


agencies may be allowed to use a part of 
chemical control under emergency use 
guidelines. 


. Advantage— By requiring a control ef- 


fort, the spread of certain pestiferous in- 
sects can be slowed, once infestation is 
identified. 


. Disadvantages— Laws must be enforced 


to do any good and geographical situa- 
tions may limit control. 


F. Integrated Insect Control 


1. The best insect control plans start with 


the simpler methods, then progress to in- 
clude aspects from all types of control. 
For example, a control program for the 
cabbage maggot may begin with trans- 
plants. This approach allows older, more 
vigorous seedlings to escape infestation. 


. Transplanting is followed by the destruc- 


tion of plants immediately upon harvest 
of cole crops. Quick destruction after har- 
vest prevents maggots from completing 
their life cycle. 


. If cabbage maggots continue to be 


troublesome, placement of lorsban or 
Diazinon granules around transplants 
may be attempted. This method prevents 
infestation of roots. 


. If maggots still remain a problem, it may 


be necessary to stop growing cole crops 
for a season or two or to only grow them 
every other year. Allowing the field to lie 


IV. Specific Pests 


fallow, or switching to another sort of 
crop, may reduce the population of cab- 
bage maggots in the garden. 


A.Ornamental Pests 























care 


estes 


a 





1. Balsam woolly adelgid— Ap- 


pear as white, woolly masses 
on limbs and trunks of all firs. 
All active stages have sucking 
mouthparts and cause dam- 
age. Spray timing is impor- 
tant. Spray to ensure adequate 
control. Sprays may stunt or 
kill trees. Organic phosphate 
aphid pesticides do not ad- 
equately control adelgids. 


. Spruce aphids — These aphids 


are dull green with sucking 
mouthparts. All active stages 
damage spruce trees, and the 
damage is frequently very se- 
rious. For example, they can 
cause severe needle drop. 
Spray in February or late win- 
ter. 


3. Cooley spruce gall adelgid— 


Appear as white, cottony 
masses on firs. They have 
sucking mouthparts, and all 
stages cause damage. They 
tend to alternate between 
spruces and Douglas-fir. They 
cause galling on spruces and 
yellowing and needle distor- 
tion on both types of trees. 
Organic phosphate aphid pes- 
ticides do not adequately con- 
trol adelgids. Treat spruce as 
the new growth is unfold- 
ing in the spring. Treat 
Douglas-fir in early spring. 


4. Rose aphid— Many species of 


aphids attack the rose, par- 
ticularly when there is new 
growth. They cause chlorosis 
(yellowing green tissue), and 
they may produce a toxin that 
kills leaf tissue. Rose aphids 
excrete honeydew and cause 
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sooty molds. Some people 
hose plants periodically, 
but hosing may lead to 
other problems such as dis- 
eases. Check any chemicals 
suggested for treatment. 
Some may adversely affect 
the plant. 


. Root weevil— May be 1/4 


to 1/2 inch long. They can 
be black, brown, or gray. 
They have chewing mouth- 
parts. Root weevils often 
attack ornamentals, such as 
azaleas and rhododendrons, 
and many garden groups. 
The white larvae are C- 
shaped. When the larvae 
feed on the roots, the plant 
becomes spindly. Feeding 
allows entry by root rots. 
Larvae may also girdle 
crowns, particularly in con- 
tainerized plants. Adults 
appear in June and feed un- 
til September. Their effect 
is less serious. They tend to 
notch leaves. Though they 
rarely kill the plant, the re- 
sult is unsightly. They usu- 
ally feed at night. Root 
weevils’ fall migrations 
into homes may cause 
some owners alarm, but 
their purpose is hiberna- 
tion. Spray for adults at 
regular intervals starting in 
late June. 


. Elm leaf beetle —Charac- 


terized by black and yellow 
stripes on wing covers of 
the adults and bodies of the 
larvae. They generally ap- 
pear April through August. 
These beetles live through 
two generations and may 
overwinter in homes. They 
have chewing mouthparts. 
Both larvae and adults 
cause damage to elms. The 





adults chew small holes in 
leaves, while the larvae 
skeletonize leaves. They 
can cause complete defo- 
liation. 





Note: Destroy if found. 


7. 





Leafhopper— Small tor- 
pedo-shaped insects with 
wings held roof-like over 
the body. Found in a vari- 
ety of colors. Leafhoppers 
are active jumpers. They 
attack a variety of orna- 
mentals, fruit trees, and 
garden plants, and may be 
found throughout the grow- 
ing season. They have 
sucking mouthparts and 
feed on the undersides of 
leaves, which causes white 
speckling on leaves (hop- 
per-burn). Leafhoppers can 
transmit virus diseases. 


. Cotoneaster webworm— 


Small, dark-brown to black 


E caterpillars are the damag- 


ing stage. They have chew- 
ing mouthparts and hide in 
dense webs. They tend to 
skeletonize cotoneaster 
leaves and can kill or se- 
verely damage plants. 


. Fall webworm— Adults are 


pure white moths, though 
they occasionally have a 
few black spots. The larvae 
are yellowish brown with 


*% long, whitish hairs arising 





from orange and black 
bumps. They can be identi- 
fied quickly because they 
form unsightly tents en- 
closing entire branches. 
The chewing mouthparts 
are damaging. Webworms 
tend to cause problems 
only as larvae, and prima- 
rily for ornamentals and 
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fruit trees. The larvae are 
present from midsummer 
to fall. Treatment is a prob- 
lem, because if you remove 
and burn the branch and 
the tent, you may destroy 
the symmetry of the shrub 
or tree. 


10. Juniper webworm— The 
larvae are light brown with 
dark brown stripes on the 

- back; they grow to a length 

“QE of 1/2 inch. The larval 

stage is the most damaging. 

Larvae have chewing 

mouthparts, and they tend 

to attack junipers and red 
cedar. They feed in early 
spring. Webworms can be 
identified easily because 
they web the foliage to- 
gether. Mechanically de- 
stroy the larvae when 
possible. 





11. Mourning cloak butterfly — Larvae are 


large and black with orange spots on their 
spiny backs. The larval stage is the most 
damaging. Larvae attack willow, elm, 
and poplar. They are foliage feeders with 
chewing mouthparts. These caterpillars 
are gregarious feeders and are easily con- 
trolled by clipping twigs with groups of 
caterpillars. Simply burn the clippings. 
Spraying is not necessary if the problem 
is caught early enough. 

12. Tent caterpillars —The lar- 
. vae are rather attractive, 
“sit dark, fuzzy caterpillars. 
4 The forest tent caterpillar 
has diamond- or keyhole- 
shaped spots in a row along 
the back. The western tent 
caterpillar is yellow with 
blue lines. Tent caterpillars 
congregate in small tents 
during the day. The larval 
stage is the damaging 
stage, seriously defoliating 
$ trees of many kinds. Lar- 





13. 


vae have chewing mouthparts. Tent cater- 
pillars are troublesome in early spring 
and into summer. Sometimes you can 
deal with them by clipping tents and by 
burning. Forest tent caterpillars overwin- 
ter as eggs in bands around twigs. De- 
stroy these by crushing them. Or you can 
spray in early spring; later they may be 
tough to kill with chemicals. 

Birch leafminer— Only the larvae of the 
birch leafminer are damaging. They mine 
and blotch the leaves of birch trees. They 
have chewing mouthparts. To deal with 
them, spray just after the leaves unfold in 
the spring. There are two generations. 
The second is in mid-July, but if you do a 
good control job on the first, the second 
will need only a minor use of spray to 
control. 


14. Scales—Scales are small, with a soft or 








hard coat surrounding the insect. The 
covering takes on various forms from 
hardened armor to soft, cottony 
masses. They often promote 
sooty molds, and all active 
stages are damaging to many 
plants. They have sucking 
mouthparts and are stationary 
(sedentary) feeders. They kill 
plants or plant parts. In order to 
treat, find out what scale is 
present and at what time the 
active crawling stage is 
present. Spraying with an insecticide will 
be effective at that stage. Oil and sulfur 
dormant sprays are usually the most ef- 
fective. 


B. Lawn Pests 
1, 


Lawn moths— Damage may be mistaken 
for thatch or fungus problems. The larval 
stage is the most damaging. Lawn moths 
have chewing mouthparts. 


Hoe 
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2. Earthworms, nightcrawlers— These are / plant reactions: leaf curl, 
not insects, but annelids. They are nor- ee leaf cupping, stunting, 
mally considered to be beneficial; how- ; \ lumpy fruit, etc. 
ever, in certain instances, intense earth- 
worm activity leads to castings being 
thrown up on the surface, leaving an un- 
sightly lawn. 


4. Apple-and-thorn skeleton- 
izer—The larval stage is 
the damaging stage; 
the larva has chew- 
ing mouthparts and 
skeletonizes leaves. 
The adult stage is a 

moth. 


C. Houseplant Pests 


See Chapter 23, “House-plants and Home 
Greenhouses,” Section V, Insect Pests. 


D. Tree Fruit Pests 





1.Codling moth— The larvae 
have chewing mouthparts 
and bore into fruit. Apples 
and pears are the main 
hosts. The larval stage is 
the most damaging. It is 
extremely important to 
time sprays properly. Use 
recommended materials 
about 10 days after full 
petal fall and repeat as nec- 
essary, depending on mate- 
rials used and local recom- 
mendations. 

. Aphid (woolly apple 
aphid)— These are reddish 
aphids are covered by 
white woolly wax. They 
have sucking mouthparts. 
All active stages are dam- 
aging. These aphids are 
bark feeders, and their 
damage interferes with the 
growth of the tree, often 
killing a young tree. They 
also attack roots. Their at- 
tacks cause the most seri- 
ous injury in apple trees, 
but occasionally they are 
problems for pear trees. 

3. Aphid (not woolly spe- 
cies — They have sucking 
mouthparts, and all active 

stages cause damage. They 
include the green peach, 
plum, rosy apple, and 
green apple aphids. A toxin 
in the saliva causes various 











5. Fruit leafrollers—The lar- 
val stage is the most dam- 
aging. Larvae are usually 

shiny green with a 

black or brown head. 

They have chewing 

mouthparts and feed 

on the fruit and the 
leaves of many orna- 
mentals and fruit trees. 

They tend to bind 

leaves together with a 

webbing to form a 

hiding place. 


6. Blister mite— Blister mites are arachnids, 


not insects. They have chewing mouth- 
parts. The only evidence of their presence 
is the circular blisters within which these 
tiny microscopic mites reside. They may 
become so numerous as to cover an entire 





tree. Young shoots suffer the most. Blis- 
ter mites cause malformation of pear 
fruit; they also attack apple and cotoneas- 
ter trees. The blistered surfaces later turn 
into scablike areas. They are best con- 
trolled during the delayed-dormant period 
(February or March). 


. Pear psylla—Related to aphids and leaf- 


hoppers, pear psylla have sucking mouth- 
parts. Feeding is done by all active 
stages. The pear psylla secretes honey- 
dew, which may kill leaf tissue and 
which russets fruit. A sooty mold devel- 
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ops in honeydew and 
blackens affected tissue, 
which leads to “pear de- 
cline.” Other problems 
from psylla include re- 
duced vigor, fruit loss, 
poor fruit set, and occa- 
sionally the death of the 
tree. 


. Pear slug —A relative of 


the sawfly bee group, sev- 
eral species of the pear slug 
are known. The larvae are 
covered with a slimy mate- 
rial, making them sluglike 
in appearance. The larval 
stage is the most damaging. 
Pear slugs have chewing 
mouthparts that skeletonize 
the leaves. Pears, cherries, 
and roses are hosts com- 
monly attacked by the pear 
slug or one of its relatives. 


. Cherry fruit fly —The lar- 


val stage is the most dam- 
aging; the larvae have 
rasping mouthparts. The 
adult is a small picture- 
winged fly. Eggs are laid in 
fruit starting when the fruit 
changes to pink or yellow 
(depending upon the vari- 
ety). The larvae proceed to 
feed internally. Breathing 
holes in fruit point out the 
presence of the maggots. 


10. Walnut husk fly —The lar- 


val stage is the most dam- 
aging. Larvae attack 
mainly walnuts, but occa- 
sionally attack late peach 
varieties. The adult is a 
picture-winged fly. In wal- 
nut trees the damage to the 
husk results in the staining 
of shells and, at times, the 
darkening of the kernels. 
Bitter, shriveled kernels 
may occur. 


E. Garden Pests 


11. 





12. 


Peach tree borer—The 
adult is a clear-winged 
moth. The larvae are dam- 
aging to peaches, nectar- 
ines, and plums. Larvae 
have chewing mouthparts. 
Their injuries are recog- 
nized by jellylike gum 
mixed with dirt and small 
pellets of frass excreted by 
the borers at ground level. 
This damage can seriously 
injure a tree or even kill it. 
Heavily infested trees are 
so devitalized that the 
leaves turn yellow ina 
manner similar to nitrogen 
deficiency. 


Peach twig borer—The 
adult is a small, gray moth. 
The damaging larvae are 
light- to dark-reddish 





brown with a black head 
and yellow-white, ringlike 
segments around the abdo- 
men. Larvae have chewing 
mouthparts. They attack 
developing twigs and bur- 
row down the tender 
shoots, causing them to 
wilt and die. Later broods 
attack fruits. The oriental 
fruit moth causes similar 
damage, but is not as wide- 
spread in Idaho. 


1. Cutworms—The adult is a miller moth. 
The larvae have chewing mouthparts and 
are the most damaging stage for garden 
produce. Many kinds of cutworms exist 
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sexy and damage all kinds of 

#¢/ plants. Control with 

chemicals when they are 

young. The more mature 
cutworms are difficult to 
control with chemicals. If 

cutworms have been a 

problem, vigorous 

disking or rototilling in 

the spring, before plant- 

ing, will help destroy 
them. Also avoid persistent 
weed patches as this is a 
good source of cutworms. 

. Wireworms — Have rather 
hard, shiny, golden col- 
ored, elongated larvae. The 
adult stage is a click beetle. 
The larval stage is the most 
damaging. Wireworms 
have chewing mouthparts. 
They are a soil pest; their 
feeding stunts crops. They 
may kill the plant or cause 
produce to be inedible. Po- 
tatoes and bulb crops are 
particularly hard hit by this 
pest; however, corn and 
other crops may be dam- 
aged. 

. Garden symphylan (insect 
relative)— These are soil 
pests with chewing mouth- 
parts; they tend to attack 
underground parts of all 
vegetables, small fruits, 
and many flowers. All 
stages of the garden 
symphylan are damaging; 
infestations are sporadic. 
Control of this pest is diffi- 
cult for the home gardener. 
When the attack is severe, 
plants wilt and die. 





4. Earwigs—Often merely a nuisance, 


though all active 4 ‘\ 
stages cause 
damage. Ear- 
wigs have 
chewing - 





















See 





vat 











mouthparts and attack many sorts of 
plants. They can be scavengers or preda- 
tors also. The best control methods are 
various dusts. Apply dust recommended 
in your area to soil surfaces when you 
first notice the problem. Repeat if neces- 
sary. 


5. Flea beetles— There are 
several species of flea 
beetles, all of which have 
chewing mouthparts. Both 
the larvae and the adults 
cause damage. The adults 
attack leaves of many veg- 
etables. The larvae attack 
roots and tubers. The adults 
are very tiny beetles and, 
like fleas, are good jump- 


<ellunwe ers. Use chemical control if 


necessary. 

6. Aphid— All active stages 
cause damage. The peach 
aphid is one of the most 
important aphids. It affects 
not only peaches but also 
potatoes. It is a vector of 
the potato leaf roll virus, 
which discolors tubers. The 
asparagus aphid is also be- 
coming important. 

7. Pea leaf weevil—The adult 
is the damaging stage. The 
larvae feed on root nodules 
of peas. Pea leaf weevils 
have chewing mouthparts. 
While peas are the pre- 
ferred host, this weevil will 
attack other plants such as 
beans. 


8. Colorado potato beetle — 
Although mainly a pest of 
potatoes, Colorado potato 
beetles can feed on tomato, 
eggplant, and nightshade 
weeds when potatoes aren’t 
available. Both the larvae 
and the adults are damag- 
ing. These beetles have 
chewing mouthparts. 
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9. Asparagus beetle — Rather 


small beetles with chewing 
mouthparts, asparagus 
beetles are steel blue in 
color with reddish margins 
and a few yellowish spots 
on wing covers. Larvae and 
adults damage young 
shoots, but they are chiefly 
a pest of mature plants, 
which may be completely 
defoliated. 


Note: The spotted asparagus beetle is some- 








what elongated and red-orange with 


10. Carrot rust fly —The larvae 


have rasping mouthparts. 
The larval stage is the dam- 
aging one. The adult is a 
small, nondescript fly, 
while the larvae are small 
maggots that burrow into 
the crowns or roots of car- 
rots, parsnips, and certain 
weeds. Only highly organic 
or humus soils harbor this 
insect. Remove carrots as 
soon as possible, since the 
damage will increase if 
they are left in the ground. 
A diazinon application will 
reduce, but not eliminate, 
the carrot rust fly. How- 
ever, mid- to late-June 
plantings tend to reduce 
damage. 


. Onion maggot—The adult 


is a fly. The larval stage is 
the most damaging. Larvae 
cause damage with their 
rasping mouthparts and 
create problems similar to 
those caused by the cab- 








bage maggot, except that 

onion maggots attack only 

onions, garlic, and shallots. 
12. Cabbage maggot— The 
adult is a fly. The larval 
stage is the most damaging. 
The larvae are small, whit- 
ish maggots with rasping 
mouthparts; they bore into 
roots and stems of cabbage, 
broccoli, cauliflower, 
brussel sprouts, and kale, 
often killing them. The 
fleshy roots of radish and 
turnips may be riddled with 
holes. Control consists of 
diazinon or chlorpyriphos 
(dursban) treatments at the 
time of transplant or plant- 
ing. 
SS ————E=—=————— tl 
Note: Be careful. Highly organic or humus 

soils tend to tie up insecticides such as 
diazinon and dursban. 


13. Cabbage looper—The adult is a moth. 
The larvae have chewing mouthparts. 
They attack many cruciferous plants, as 
well as fruits, weeds, and ornamentals. 
They are defoliators. 





F. Household Pests 
1. Stored products. 


a. Many pests go after stored products. 
They include the carpet beetle, ciga- 
rette beetle or drugstore beetle, Indian 
meal moth, sawtooth grain beetle, and 
cockroach. Sanitation is the best con- 
trol. 

b. Locate the pest sources and clean them 
out thoroughly. Destroy infested mate- 
rial or heat to 140°F. Vacuum infested 
drawers and cupboards. 
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c. Spray with pyrethrum in and around 
possible hiding places, but not on or 
around food. 


d. Maintain a regular spring cleaning pro- 
gram. 


2. Structural pests. 


a. Termites: These pests are antlike, but 
they do not have constricted waists. 
They usually attack only damp or rot- 

ting wood and are an indica- 
tion of an already existing 
problem. It is important to 
treat these pests properly. 

When carpenter ant or subter- 

ranean termite infestations 

are apparent, it would be wise 
to contact a reputable PCO 

(exterminator) to kill these 

damp wood termites. 

b. Ants: The most common ant pests 

are carpenter ants. 








Carpenter ant 


3. Nuisance pests. 


a. Flies: Flies are common, especially in 
the summer and the fall. Tight seals 
around windows and screen doors 
help. It also helps to maintain general 
cleanliness, as fly larvae can breed in 
any kind of refuse. Keep garbage con- 
tainers clean. Pyrethrum sprays will 
kill the adults. 

b. Mites: Many mite species, including 
the clover mite, enter homes in large 
numbers, causing the inhabitants great 
alarm. Some scavenging mites, such as 
grain mites, can get into stored foods. 
House dust mites can be a source of 
allergies. 





Indian meal moth 








sate 


c. Centipedes and millipedes: Though 
centipedes are normally beneficial, 
these elongated, multilegged insect 
relatives often enter homes and cause 
annoyance. Centipedes can inflict 
painful bites, while millipedes can be- 
come pests in greenhouses. 


f 







ik 


a 


\ 


v 





Millipede Centipede 
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d. Other: Careful calking, screening, and 
patching will prevent many problems 
with wasps, bats, and other home in- 
vaders. Many true bugs such as 
boxelder bug, sage bug, grass bug, and 
others will invade homes and other 
structures in the late summer and fall. 
While they’re capable of biting, the 
true bugs normally are considered nui- 
sance pests. Several beetles are also 
invaders and become severe nuisance 
pests. Control is difficult; sweeping or 
vacuuming is normally recommended. 
These include grass weevils, root wee- 
vils, and the elmleaf beetle (overwin- 
ters in large numbers in attics). 

G. Spiders 
Most spiders are harmless. The black widow 
is the most dangerous spider in the North- 
west. (The brown recluse spider has not 
been found in Idaho.) The hobo or “aggres- 
sive” house spider is common and can cause 
skin sloughing. For more information about 
spiders see the University of Idaho College 
of Agriculture CIS 414, “Spiders and Their 
Relatives.” 
Spiders can become numerous in the fall as 
they seek out overwintering spots. Be sure 
to seal up basement entries (holes, cracks). 


Further Reading 


Books 


Smith, M., and A. C. Carr. 1988. Rodale's Garden 
Insect, Disease and Weed Identification 
Guide. Rodale Press. 


Berry, R .E. 1978. Insects and Mites of Economic 
Importance in the Northwest. Corvallis, OR: 
Oregon State University Bookstores, Inc. 


CDs, Booklets, and Pamphlets 


University of Idaho Extension 


PNW 343 Beneficial Organisms Associated with 
Pacific Northwest Crops 


PNW 186 Cockroaches 


CIS 603 Insect Control for Apples and Pears in 
the Home Orchard 
CIS 605 Insect Control for Stone Fruits in the 


Home Orchard 


Published 1993. 


CIS 834 Insects and Other Pests in Firewood 


MS 109 Keys to Damaging Stages of Insects 
Commonly Attacking Field Crops in the 
Pacific Northwest 

CD 1 Identification Keys for Insect Pests in 
Pacific Northwest Field Crops (CD- 
ROM) 

CIS 829 —_ Locust Borer 

CIS 1133. Management of White Pine Weevil in 


Spruce 
PNW 326 _ Preventing and Controlling Powderpost 
Beetles in and Around the Home 


CIS 414 — Spiders and Their Relatives 


Washington State University 


EB 1106 Biology and Control of Tent 
Caterpillars 

EB 1270 Birch Leafminer 

EB 1380 Bronze Birch Borer 

EB 0818 Carpenter Ants: Their Biology and 
Control 

EB 1257 Carpet Beetles 

EB 1068 — Cherry Fruit Flies 

EB 1206 European Earwig Prevention and 
Control 

EB 1011 European Pine Shoot Moth 

EB 0827 Fall Webworm 

EB 0963. Gypsy Moth 

EB 0695 _—_ Houseplant Pests 

EB 0936 Pine Bark Beetles 

EB 0970 Root Weevil Control on Rhododendrons 

EB 1485 — Snailcase Bagworm 

EB 1154 Western Boxelder Bug 

EB 0643 = Yellowjackets and Paper Wasps 


To order, write to Extension Publishing and 
Printing, Cooper Publications Building, Washington 
State University, Pullman, WA 99164-5912. 
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Chapter 12 


Rodents, Birds, and Other Pests 





Kevin M. Laughlin, Extension Educator, Ada County, Boise 


I. Introduction 


Some gardeners worry about critters while oth- 
ers consider them part of nature’s plan. One 
gardener’s wildlife habitat or sanctuary is an- 
other gardener’s nightmare or problem. 

Over the years you spend tending a garden, 
you come to realize there are a few shortcuts to 
preventing animal and other pest problems. 
Some you need to control; others you learn to 
live with; and others you learn to share with 
other gardeners. 

In all cases, you need to consider personal pest 
management objectives, the environment (city 
or country) in which you are gardening, your 
neighbors, and how treatments will impact the 
individual plant as well as the environment. 
Proper identification, timing, persistence, and 
diversification will play an important role in 
successful pest management plans. 


II. Safety in Handling 


Recently in Idaho, hantavirus has become a 
concern for anyone handling vertebrate pests. 
Also of concern are several other animal-hu- 
man transferred diseases and parasites includ- 
ing rabies, plague, lyme disease, and Rocky 
Mountain spotted fever. 

If you handle equipment and work in areas 
where vertebrate pests are a problem, wear or 
use masks, gloves, and other protective cloth- 
ing when implementing control measures. 


Ill. Identification 


Gardeners often become frustrated with the 
diverse creatures described in this chapter. Un- 
like many garden pests that remain in place or 


move around slowly (described in other chap- 
ters), these pests are marauders, staging hit- 
and-run attacks on desirable plants, yards, and 
gardens. 


To find acceptable solutions, you must accu- 
rately identify the target pest. Most creatures 
have predictable needs and activities, and you 
may be able to control or deter them by under- 
standing their habits. 


A.This chapter covers only a few of the most 
common pests. 

B. Your best source for specific species man- 
agement is the Nebraska Cooperative Exten- 
sion System’s Prevention and Control of 
Wildlife Damage Handbook. This resource 
publication covers more than 80 species. 


C. You can obtain more information about spe- 
cific pests from the U.S. Fish and Wildlife 
Service, USDA-APHIS Animal Damage 
Control Specialists, the Idaho Cooperative 
Extension System, or the State of Idaho Fish 
and Game Department. 


D.It is unlawful in Idaho to gas, poison, shoot, 
trap, or otherwise harm any endangered, 
wild animal, or wild bird species without 
special permits. Hunting seasons, the Migra- 
tory Bird Act, and the Eagle Protection Act 
regulate other animal harvesting. Before 
starting a vertebrate pest management pro- 
gram, be sure it is legal. Check with a local 
game warden for any local shooting and 
trapping limitations. 

E. Always read the labels of federal and state 
approved pest control products before 
implementing control measures. It is illegal 
to use any pesticide not listed on a label. 
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The user is responsible for checking the la- 
bel to see that the site is listed. 

. Some pest-control measures are traditional 
or involve folklore repellents. The Coopera- 
tive Extension System does not have scien- 
tific data to support the use of most, but you 
may wish to try them. 


IV. Vertebrate Pests— Rodents 


A. General Rodent Information 


Most methods used in controlling rodents 
are aimed at destroying them. Poisoning, 
shooting, exclusion, destruction of habitat, 
trapping, and fumigating are among the 
methods used. Of these, poisoning is the 
most popular and probably the most effec- 
tive and economical. Because rodent control 
is a diverse and complicated subject, it is 
beneficial to learn the life cycle of each ro- 
dent pest as you encounter it and before 
management. 
1. “Rodent” is rather all inclusive and per- 
haps a bit deceptive, because all ro- 


been used with some success against spe- 
cific rodent species. 


B. Ground Squirrels, Chipmunks, and Chucks 


These rodents are voracious feeders on 
lawns, bulbs, and leafy succulent plants dur- 
ing spring and summer. Ground squirrels 
(Fig. 1) may dig a burrow system with en- 
trances 2 to 3 inches (5 to 8 cm) in diameter. 
They are particularly troublesome in gar- 
dens that border fields or wild lands. 

1. The simplest removal method is to fill 
burrows with water. Reflooding may be 
necessary to keep them discouraged. 

2. Also consider live traps (check daily for 
relocation), gas bombs (place well back 
in the burrow after plugging all en- 
trances), and poison baits. 

3. Protect bulb beds above ground with a 
cover of fine mesh chicken wire. 

4. Repel rodents by placing moth balls or 
moth flakes in the runs or holes where 
they enter buildings. 


denticides or repellents are not reg- Fig. 1. Sometimes, the Richardson ground squirrel (from top 


istered for all species. This requires 
accurate identification of the par- 
ticular pest and careful selection of 
control materials. 

2. Rodenticides differ widely in their 
chemical nature. Strychnine, 
indandiones, coumarins (anticoagu- 
lants), zinc phosphide, and several oth- 
ers are labeled for commercial use. Of 
the rodenticides available, the antico- 
agulants are safest to use around the 
home, provided you follow label 
directions and pets don’t acci- 
dentally ingest them. This is a 
particular concern with cats : 
that are good “mousers.” Sold z 
as baits, the animal must ingest A 
them for several consecutive : ee 
days before they are effective. 
Several other restricted use ro- 
denticides are available for 
trained and licensed applica- 
tors. Rodent repellents Biomet- 
12 naphthylene, paradichlo- 
robenzene, polybutanes, poly- 
ethylene, R-55 and thiram have 


to bottom), the 13-lined ground squirrel, vole, and mole 
are called gophers. 
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5. Chief natural enemies are foxes, snakes, 
hawks, and owls. Dogs and cats also can 
work into the control picture. 

C. Pocket Gophers and Voles 


Pocket gophers burrow through the ground, 
feeding on root crops and roots of garden 
plants and do surface damage to lawns and 
gardens. Voles, as in Fig. 1, primarily do 
surface damage to grass areas and may 
girdle woody plants. 


Gopher runways run parallel to the ground 


surface and are located 6 to 10 inches (15 to 


25 cm) below ground level. Control is usu- 


ally easiest in early spring or fall when fresh 


mounds indicate activity. 

1. Place poison baits, fumigant type pellets, 
or traps in their runs. Locate the burrow 
with a long screwdriver or probe. Care- 
fully follow the control product or trap 
label instructions. If trapping efforts fail, 
line the sides of planting holes with light 
gauge chicken wire or hardware cloth. 

2. Eliminating ground cover reduces popu- 
lation. Soil cultivation destroys burrows 
and reduces cover. 


D. Mice and Rats 


Mice or rats can spread disease and viruses, 
consume and contaminate stored products, 
and may girdle woody plants by chewing 
bark (particularly in the winter). Mice eat 
seed and grain products and grass, and cre- 
ate runways and bare patches on lawns. 
Damage to lawns can be severe in winters 
when snow covers the ground for months. 
1. Sanitation is your first line of defense. 
Conduct a general cleaning, eliminate 
food sources, and destroy rodent nests. 
Get rid of rock piles, old boards, and 
junk. Keep piles of wood and lumber up 
off the ground. Mow lawns regularly and 
remove long grass and vegetation from 
adjacent areas. Keep areas around the 
base of trees and shrubs free of grass and 
loose mulch where mouse damage is a 
problem. Store all dried and bagged food 
in rodent-proof containers. Proper 


composting of kitchen waste is important. 


Keep seeds and livestock or pet food in 
sealed containers. 


2. Diligently apply taste and smell repel- 
lents to the problem areas. Use live or 
spring traps or place bait boxes or poison 
baits where other animals and children 
cannot reach them. Some rats may be- 
come bait shy and others may develop an 
immunity to anticoagulants, so change 
the types and active ingredients of poi- 
sons when confronted with extended 
problems. Immunity develops over time 
and constant exposure to anticoagulants. 
It may be necessary to prebait. After 
completing sanitation measures, create 
bait stations. Place the baits in runways 
along a wall or fence where rodents often 
travel or places where rats or mice seek 
shelter. Check baits frequently to ensure 
they are fresh, dry, and free of mold. 

3. In orchards, field mice feed on trunks of 
trees, rarely burrowing below ground. If 
the orchard is mulched, be sure to pull 
the mulch back a few feet from tree 
trunks in the fall. To deter field mice, 
place wire cylinders, tree collars, and 
plastic or paper wraps around the base of 
fruit trees. 


E. Rabbits 


Rabbits will girdle young trees, chew off 
bark and young twigs of woody plants in 
winter, and consume leafy plants during 
summer (Fig. 2). 


Fig. 2. Cottontails and jackrabbits can become seri- 
ous, year-round pests. 
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1. You can live trap and relocate rabbits. 
Reduce the rabbit habitat by removing 
overgrowth on ditches, bushy fence rows, 
or brush piles within or near garden ar- 
eas. Rabbits don’t like to be far from 
cover so mowing, brush cutting, and gen- 
eral clean up can help control them. 

2. Place guards made of fine mesh (1/4 
inch) screens around the base of trees to 
protect them from rabbit damage. Form 
the guards into cylinders about 2 inches 
larger than the diameter of the tree trunk 
and long enough to protect the tree above 
the snow line. Tightly woven (no larger 
than 1-inch mesh wire and at least 30 
inches high) fences, well anchored to the 
ground also work well. 

3. Plant “trap” crops like beans away from 
the garden to divert rabbits. This may 
provide extra food, however, resulting in 
more rabbits. Also, onions seem to repel 
rabbits, so it may help to interplant an 
occasional row with your crops. 

4. Also effective are commercial repellents 
containing Thiram or Ziaram fungicides 
or other materials sprayed or painted on 
tree trunks, plants, or shrubs. Blood dust, 
nicotine, and other repellents are labeled 
for rabbit control. 

5. To discourage rabbits, some gardeners 
sprinkle dried blood meal around plant 
roots or spray a cow manure and water 
solution to reduce interest in particular 
plants. Others apply powdered rock phos- 
phate, powdered aloes, red cayenne pep- 
per, or fish tankage with bone meal to 
seedlings as they emerge or as a dust on 
plants. Some gardeners spray or place 
coyote, fox, or other animal urine mix- 
tures around garden areas as repellents. 


F. Bats 


Bats are beneficial insect-eating animals. 
Occasionally bats get into buildings or attics 
where they foul the area with odorous feces 
or guano and disturb the occupants with 
their nocturnal activities. Bats can carry ra- 
bies. Always vaccinate your pets. Do not 
handle bats. If you must handle them, wear 
heavy leather or rubber gloves. 


1. One or two bats in a house is a problem. 
Usually, a bat will find its way out by de- 
tecting fresh air movement, so the sim- 
plest solution is to open windows or 
doors leading outside. Bats have day and 
nocturnal roosts that they return to daily. 
Each species selects roost sites with spe- 
cific temperatures. If the roosting area is 
too hot, too cold, or too drafty, they will 
leave. A single light bulb in the space 
where they roost may keep it too hot for 
bats. Another solution is to create a draft 
by opening doors and windows and using 
an electric fan. To discourage bats from 
roosting in one place, scatter 3 to 5 
pounds of moth flakes over the floor or 
hang them in mesh bags from the rafters. 


2. The best time to bat proof a building is in 


the fall or winter when bats migrate to 
wintering areas. As soon as they leave, 
seal the openings in eaves and attic lou- 
vers with 1/4-inch mesh, narrowly- 
spaced, parallel tight-wires or fishing-line 
screen, or boards. Seal narrow cracks 
with caulking compounds. If you are bat 
proofing a building, be sure all bats are 
outside before plugging the last opening. 
Not all bats will leave at the same time. 
Consider installing a one-way device to 
allow bats to leave but not return. Build- 
ing bat houses for excluded bats may 
help with the problem the next season. 


3. Placing floodlights in the attic or direct- 
ing them at openings for several nights 
will not discourage entry. Instead, the 
lights will attract nocturnal insects such 
as moths, providing a ready food source 
for bats. 


V. Vertebrates— Other Mammals 


A. Raccoon 


Raccoons have become adapted to urban 
and suburban areas, feeding at night at “gar- 
bage can” restaurants or from pet dishes 
(Fig. 3). 

1. Raccoons are easy to catch with box 
traps. Normal fencing will not keep rac- 
coons from your garden; however, elec- 
tric fencing is particularly effective. 
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Fig. 3. Raccoons become especially bothersome near Fig. 4. To learn more about controlling deer damage 

harvest for corn, melons and other fruit. and deer-resistant plantings, see the various 
publications in the “Further Reading” section 
at the end of this chapter. 





2. Sprinkle black pepper on corn ears before 


they are ripe. Installing motion lights and 3. Several commercial repellents are regis- 
leaving radios on in the garden at dusk tered and aia be partially successful. 
and dawn may help repel raccoons. They require repeated applications, par- 


ticularly after rains or watering. Spray 
contact or taste repellents such as 
Thiram, Ziram, and capsaican (derivative 
of chili pepper) on the lower trunks of 
trees and lower limbs at 2-week intervals. 
. Other methods include sport hunting to 
reduce populations; live traps for removal 
by conservation officers or professional 
biologists; temporary frightening devices 
such as gas exploders, tethered dogs, fire- 
works, or a radio left on at night; human 
hair balls or deodorant soap bars hung at 
close intervals around valuable plants or 
around the garden; and blood meal, coy- 
ote, or other animal urine sprayed or 
placed around garden areas as repellents. 
C. Skunk 


Skunks are protected by law in most states 
and frequently are found to carry rabies. If 
possible, avoid handling skunks because 
they can eject their scent 6 to 10 feet. The 
persistent odor on clothing, in gardens, or 
buildings is highly offensive (Fig. 5). 


B. Deer 

Deer can damage herbaceous and woody 

plants by browsing (Fig. 4). Orchard and 

vegetable crop damage are a concern, too. 

1. Base your landscaping on deer-feeding 4 
preferences to avoid using expensive 
chemical repellents. Planting resistant or 
less palatable vegetables, annuals, peren- 
nials, trees and shrubs in landscapes will 
discourage browsing. 

2. An inexpensive way to exclude deer is to 
construct a wire-mesh fence, 7 to 10 feet 
(2 to 2-1/2 m) high, around small gardens 
or orchards. A horizontal outrigger—a 
fence extension— makes it harder for 
deer to jump fences. Some gardeners 
have had success with two parallel 5-foot 
fences with a 5-foot “no deer” area be- 
tween them. In some areas, electric 
fences work if constructed with at least 
five wires. Tightly strung piano wire in 
the Australian fashion of crossbeams 
forming an “X” at three heights also 


works. Deter deer by placing welded- 1. One method of control is to exclude 

wire fencing around individual trees or skunks from their sleeping or nesting 
plants or types of plants or use other me- quarters. Sprinkle a thin layer of flour 
chanical devices such as rigid tubes around holes or building entrance areas to 
(Vexar, Tree Shelters, and Tubex), flex- form a tracking patch. Examine the area 


ible sleeves, and bud caps. after dark, when the tracks lead out of the 
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entrance. Close the space off with lumber 
or fencing, or consider live trapping and 
relocating the skunk. Leaving a radio on 
all day in the skunk’s nesting area may 
disturb sleep patterns enough to cause 
them to relocate. 

2. A chemical known as Neutroleum-Alpha 
is probably the most effective odor neu- 
tralizer available. A tablespoon in a water 
bath works well for pets and humans un- 
fortunate enough to be “hit.” Use 2 
ounces in each gallon of water to scrub 
walls, out buildings, basements, outdoor 
furniture, and the like. You also can use 
chlorine bleach or household vinegar (di- 
luted 1 to 10 parts water) with a little de- 
tergent. Tomato juice is not as effective. 


D. Dogs and Cats 


Male dogs urinate and kill parts of leafy 
plants, especially conifers; female dogs’ 
urine may cause dead patches in a lawn. 
Dogs leave feces on lawns or flower beds 
and dig in garden beds. Cats can severely 
damage bark on young trees where they 
sharpen their claws. They dig in garden 
soils and leave fecal matter that may trans- 
mit parasites or diseases to humans. Cats are 
the number one enemy of song birds in the 
garden. 


1. Controls include fences; scolding; clap- 
ping hands; waving brooms; or spraying 
the cat or dog with water from a garden 
hose. A screen around the tree base will 
obstruct cats as will clipping the cat’s 
claws. Cats will avoid resting or walking 
on walls or fences with moth crystals 
sprinkled at regular intervals. 


Fig. 5. Skunks are kin to weasels and are not afraid of man. 








2. Repellents are almost too numerous to 
mention including allyl isothiocyanate, 
amyl acetate, anethole, bittrex, bone oil, 
capsaican, citrus oil, cresylic acid, euca- 
lyptus, geranium oil, lavender oil, lemon- 
grass oil, menthol, methyl nonylketone, 
methyl salicylate, nicotine, pentanethiol, 
pryidine, sassafras oil, and thymol. 


VI. Vertebrate Pests— Birds 


A. General Bird Information 


All birds, in one way or another, are benefi- 
cial to man. They can, however, create 
problems singly or in groups. Birds are im- 
portant in preventing insect outbreaks and 
their control of other garden pests benefits 
most gardens. Man considers birds pests 
when they consume and destroy fruit and 
seed crops such as strawberries, sweet cher- 
ries, and sunflowers; contaminate foodstuffs 
or buildings with their feces; and transmit 
diseases directly or indirectly to man, poul- 
try, or dairy animals. 

1. Avicides registered by the Environmental 
Protection Agency (EPA) for specific 
species often require prebaiting for sev- 
eral days and the quick removal of dead 
birds at regular intervals to be effective. 
Chemosterilents, birth control agents, and 
repellents are also available. There are 
three repellent categories: (1) olfactory 
(odor), (2) tactile (touch), and (3) gusta- 
tory (taste). In the olfactory category, 
gardeners have used naphthalene (moth 
balls) granules or flakes to repel all do- 
mestic animals. Tactile repellents are 
made of various gooey combinations of 
caster oil, petroleum, or solvents and ap- 
plied as thin strips or beads to roosts, 
window ledges, and resting areas. Taste 
repellents are varied and have multiple 
uses. For example, fungicides applied as 

seed treatments sometimes inhibit 
seed-pulling birds. 

2. To protect sprouting 
seedlings and maturing 
vegetables, floating row 
covers are easy to use 
and need no supports. 
Drape cheesecloth, nylon 
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netting, or other mesh materials over gar- VII. Invertebrates and Arthropods 
den crops or fruit trees susceptible to bird of the Home Yard and Garden 
damage during ripening. Put these up 2 to 
3 weeks before ripening. Place screen or 
cloth over strawberries and other small 
fruits. 


A. Nematodes 


Nematodes or eelworms are tiny, unseg- 
mented worms that may be as small as 
1/125 inch in length. An impermeable cu- 
ticle covers and protects them. They survive 
during unfavorable periods of cold or heat 
in protective egg shells. Accurately identify- 
ing this pest and learning its specific life 
cycles (eggs may remain viable in cysts for 
several years) is the key to proper manage- 
ment. 


3. Commercially designed noisemakers are 
partially effective but not very popular in 
populated areas. Stakes and flags, con- 
tinuous string flagging or netting, spiral 
twirlers, shiny propellers, and other ob- 
jects that flash in the sunlight, rustle, or 
rattle as they spin are useful in small ar- 


eas until birds become accustomed to 
them. 1. Nematodes cause their greatest damage 


when soil moisture and temperature are 
suitable for germination. They frequently 
will pierce roots and feed on them. They 
may lay their eggs on roots causing knots 
to form. Nematodes can transfer diseases 
; between plants. A plant attacked by para- 
A member of the woodpecker family, sap sitic nematodes loses nourishment and 
suckers drill horizontal rows of squarish may appear stunted or die. There are a 
holes through the bark of spruce, Scots pine, number of beneficial free living, nonpara- 
birch, nut trees, and Siberean elm. They sitic nematodes associated with root sys- 
feed on sap and sap wood. Hummingbirds tems of many plants; therefore, finding 


will feed on this sap and, like the sap root knots does not always indicate 
sucker, take advantage of the insects at- nematode injury. 


tracted to the ooze. Girdled trees may die. 5) 
Because sap suckers are a protected species, 

it is unlawful to kill them; so wrap the dam- 

aged trees in burlap and treat with pruning 

paint. Painting a mixture of cayenne pepper 

and petroleum jelly on affected areas may 

discourage continued damage. Noise makers 

also may scare birds away. 


4. Poisoning is effective but not selective. 
Invariably, poisons will kill several song 
or protected birds, so it is not recom- 
mended. 


B. Yellow-Bellied Sap Sucker 


. Control culturally by selecting nematode- 
free planting stock or resistant plant vari- 
eties. You can kill considerable numbers 
of nematodes by soil solarization, flood- 
ing the soil for extended periods, or by 
permitting the soil to completely dry out. 
Maintaining high fertility levels or add- 


C. Starlings Fig. 6. Starlings can cause damage because of their 
Exclude starlings (Fig. 6) by closing all prolific numbers and flocking habits. 
openings to less than | inch (2.54 cm). Use 
boards or metal coverings at 45° angles and 
metal prongs or sticky repellents on ledges 
or rafters. Attach netting to prevent roosting 
on buildings or rafters. PVC strips work 
well to cover door openings. Frightening 
devices including alarms, distress calls, 
lights, and bright objects may work. Repel- 
lents to protect ripening fruit and poison 
baits also are available. 
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ing organic amendments (peat, manure, 
and green chop) to garden soils decreases 
the pest’s impact. Some commercial 
preparations of organisms (bacteria, 
sporozoa, fungi, viruses, protozoa, preda- 
tory nematodes, tardigrades, mites, and 
springtails) that prey on nematodes are 
available. 

. Crop rotation is perhaps the most inex- 
pensive, yet effective way to control 
nematodes. Nematode-suppressive plants 
such as French marigolds (Tagetes 
patula), asparagus, garlic, and onions 
have been reported to abate nematodes if 
they are planted in blocks and used as 
part of a rotation. 

. Orchard floor management through the 
use of cover crops in orchards or vine- 
yards can have a significant impact on 
nematode problems. Sanitation, prevent- 
ing the movement of soils or water from 
an infested area of the garden, and plant- 
ing or harvest dates based on soil tem- 
perature with an understanding of nema- 
tode life cycles also may help. 

. Gardeners seldom use nematicides unless 
they encounter greenhouse or cold frame 
problems. Most of today’s chemical 
nematicides are soil fumigants, volatile 
halogenated hydrocarbons. There are no 
nematicidal agents registered for use in 
the home garden. If this pest problem oc- 
curs, you will need to contact a commer- 
cial applicator. To avoid damaging other 
plants, the products must be applied be- 
fore planting. Chemical applications must 
have high vapor pressure to spread 
through the soil and successfully contact 
nematodes in the water film surrounding 
soil particles. 


pearance. Their color varies 

from white to pale yellow 

to lavender-purple to nearly 
black with brown spots, 
specks, and mottlings. They 
have rasping mouthparts. 

Slugs are humidity-loving 

animals that attack all kinds 

of garden and ornamental 
plants. They may eat ir- 
regular sections or consume 
entire leaves. There is only 
one generation per year. 

1. Culturally control slugs 
by eliminating cool, 
moist, dark hiding places 
(low-growing weeds, 
stones, trash, and ground 
covers) where slugs seek 
daytime shelter. Keeping the garden dry 
and plants well spaced can help. Regular 
hand picking slugs from plants at night, 
maintaining a border of bare soil, and 
building copper screens or copper strip 
barriers that they cannot crawl over may 
also help. Commercial traps are avail- 
able. Shallow pans placed at ground level 
and filled with stale beer are good home- 
made alternatives. Shingles, boards, and 
flower pots placed on the ground as hid- 
ing places also make good traps; check 
traps daily and scrape off and destroy the 
slugs. Commercial preparations of diato- 
maceous earth can be effective as a pro- 
tective barrier if kept dry. Among their 
natural enemies are ladybug larvae, 
ducks, chickens, snakes, and turtles. 





2. You can chemically control slugs by us- 
ing molluscicides such as metaldehyde 
baits. Note these baits may attract and be 
toxic to pets. Improve the bait’s effec- 


B. Slugs and Snails ; delat “ 
tiveness by placing it under a protective 


cover such as a 5-inch diameter pie pan. 
Fresh baits are most effective. Do not al- 
low bait to come in contact with edible 
parts of plants. Methioacarb (Mesurol) is 
the most effective of the insecticides reg- 
istered for use against snails and slugs on 
ornamentals. Other registered insecticides 
include Carbaryl and Mexa-carbate. 


These are molluscs, not insects. Both have 
soft bodies and secrete a silvery mucus that 
appears as trails across the garden. Snails 
carry a shell about with them. They spend 
the winter in the soil as eggs. Young and 
adult slugs often rest in night crawler tun- 
nels. They appear in early spring and multi- 
ply rapidly under moist conditions. There 
are several kinds, but all are similar in ap- 
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3. Do not use salt because it contaminates 
soil and kills plants. A solution of one 
half household ammonia and one half 
water in a spray bottle may destroy slugs 
and snails without harming the soil. Keep 
the spray solution off leaf surfaces as it 
can damage plants; however, it will leave 
nontoxic residues. 

4. A mulch of oak leaves or tobacco stem 
meal will repel slugs and snails. A 
drenching of wormwood tea will deter 
them. Hellebore has long been used to 
keep slugs from grapevines. 

C. Earthworms or Nightcrawlers 

Earthworms need a moist environment. 

They are headless, eyeless, toothless, with- 

out antennae, and bisexual (they have both 

male and female reproductive organs). Soils 
with high worm populations often have high 
organic matter levels. Saline soils, sandy 
soils, and soils with a pH of 4.5 or lower 
usually have few worm problems. Earth- 

worms are normally found in the top 6 to 30 

inches of the soil. They come to the surface 

at night and after heavy rains. 

1. Earthworms can grow to 10 inches in 
length. Most gardeners feel they are ben- 
eficial, but for some their burrowing and 
hard casts make a lawn lumpy and diffi- 
cult to mow. Earthworms burrow through 
soil, feeding on organic matter and dead 
leaves or stems at the soil surface. They 
decompose thatch, mix organic material 
through the soil, and aerate the soil with 
their tunneling. 

2. Culturally some lawn maintenance pro- 
fessionals use heavy lawn rollers in the 
spring before the mowing season, or 
when problems occur, to level the 
ground. 

3. No chemicals are registered for earth- 
worm control. 
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Chapter 13 


Plant Disease Diagnosis and Management 





S. Krishna Mohan, Extension Plant Pathologist, 
Parma Research and Extension Center 


I. Introduction to Plant Diseases 


Plant pathology or phytopathology is the science 
dealing with plant diseases and their control. 
Plant pathologists study plant diseases caused by 
fungi, bacteria, viruses, nematodes, and parasitic 
plants. They also study plant disorders caused by 
nutrient imbalances, air pollution, and other unfa- 
vorable growing conditions. 

A.History of Plant Diseases 


Plant diseases have had profound effects on 
mankind through the centuries as evidenced 
by Biblical references to the blasting and 
mildew of plants. The Greek philosopher 
Theophrastus (370-286 B.C.) was the first 
to describe maladies of trees, cereals, and 
legumes that we currently classify as leaf 
scorch, rots, scab, and cereal rust. The Ro- 
mans were also aware of rust diseases of 
their grain crops. They celebrated the holi- 
day of Robigalia when sacrifices of reddish- 
colored dogs and cattle were made in an at- 
tempt to appease the rust god Robigo. 

With the invention of the microscope in the 
17" century, fungi and bacteria associated 
with plants were investigated. In 1665, Rob- 
ert Hooke published the first illustration of 
rust on a rose leaf. Advances in the study of 
diseases were hampered by the widely held 
belief in the theory of spontaneous genera- 
tion. This theory, held by most people in the 
mid-18" century, considered pathogenic or 
disease causing microorganisms as products 
of disease rather than causes of disease. 
Epidemics of late blight of potato devas- 
tated Ireland in 1845 and 1846. These epi- 


demics dramatized the effect of plant dis- 
eases on mankind. Tragically, these epidem- 
ics caused famine and death for over a mil- 
lion people. Between 1845 and 1860, death 
and migration accounted for the loss of 
nearly one-third of Ireland’s population. 

In 1861, a German botanist, Anton De Bary, 
proved that a fungus (Phytophthora 
infestans) was the causal agent of late blight 
of potato. This was a milestone in the study 
of plant diseases since it showed that a fun- 
gus was indeed the cause of a plant disease 
rather than an organism simply associated 
with the disease. Two years later, Louis Pas- 
teur proposed his germ theory of disease 
that finally disproved the theory of sponta- 
neous generation and changed the way mod- 
ern science investigated the diseases of all 
living organisms. 


. Significance of Plant Diseases in the United 


States 

A few examples of plant disease epidemics 
that have resulted in devastating plant losses 
in the United States include: chestnut blight, 
introduced in 1904, virtually eliminated 
chestnut trees from North America; citrus 
canker, introduced in 1910, and a closely 
related bacterium called citrus bacterial spot 
discovered in 1984, resulted in the destruc- 
tion of millions of citrus trees; white pine 
blister rust, introduced in 1912, caused large 
economic losses in the timber industry; and 
Dutch elm disease, introduced in 1930, con- 
tinues to destroy large numbers of elm trees 
from the East Coast to the Pacific North- 
west. 
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As a direct result of severe disease losses 
from imported diseased plant material, plant 
quarantine laws were passed by the United 
States Congress in 1912. The Agricultural 
Plant Health Inspection Service (APHIS) 
has quarantine inspectors stationed at points 
of entry into the country as well as at certain 
interstate points to intercept produce likely 
to carry new plant pathogens. 


II. Disease Concepts 
A. What Is a Disease? 


There are many ways to define what a plant 
disease is. However, simply put, plant dis- 
eases involve profound changes within the 
host that cause a disruption of normal plant 
function. A good working definition of a 
healthy plant is one that can carry out its 
physiological functions to the best of its ge- 
netic ability. 

Diseases are among the most important fac- 
tors that can significantly diminish growth 
and yield, or reduce the usefulness of a plant 
or plant product. Healthy or normal plants 
develop and function to the maximum of 
their genetic potential. However, when 
plants are adversely affected by continuous 
irritation by a disease-causing agent, which 
interferes with normal development and 
functioning, plants are considered to be dis- 
eased. This broad definition excludes injury 
or damage such as mechancial injury (e.g., 
lawn mower or weed-eater injury to trees); 
deer, rodent, and bird damage; hail damage; 
and lightning injury. 

In addition to reduction in growth, yield, 
and economic or aesthetic value of a plant 
or plant product, diseases may lead to the 
death of the whole plant or destruction of 
the entire crop under conditions favorable 
for the disease. Diseases may interfere with 
absorption and translocation of water and 
nutrients from the soil to the various parts of 
the plant, may reduce the photosynthetic ef- 
ficiency of the plant parts, may interrupt the 
translocation of photosynthetic products 
through the plant, or may interfere with the 
reproduction and storage of food reserves in 
the plant. 


Diseases in plants are caused by either liv- 
ing (biotic, parasitic, or infectious) agents 
called pathogens, or nonliving (abiotic, non- 
parasitic, or noninfectious) environmental 
factors. Plant diseases may also be grouped 
by the causal agent involved (fungal dis- 
eases, bacterial diseases, viral diseases, 
nematode diseases, etc.), the plant part af- 
fected (root diseases, seedling diseases, leaf 
diseases, stem diseases, flower diseases, 
fruit diseases, tuber diseases, etc.), or the 
types of symptoms (damping-off, wilts, leaf 
spots, cankers, blights, galls, root knots, mo- 
saics, storage rots, etc.). 


. Symptoms of Diseases 


Symptoms are the visible reactions of a 
plant to a disease and may suggest a causal 
agent. A sampling of disease symptoms 
might include wilting, necrosis, abnormal 
coloration, defoliation, fruit drop, abnormal 
cellular growth, or stunting of the infected 
plant. However, it is important to remember 
that different disease agents can cause simi- 
lar symptoms on the same host. An equally 
important point to remember is that insect 
feeding can also cause disease-like symp- 
toms on plants. 


C. Signs of Diseases 


Signs are the visible parts of the pathogen or 
its products seen on the host that can be 
used to identify the pathogen. Examples of 
common disease signs include: the white 
coating of mycelium visible on powdery 
mildew-infected leaves, mushroom growth 
on a tree limb, droplets of bacterial ooze 
running down a fruit tree twig, nematode 
cysts on plant roots, or dark fungal fruiting 
bodies visible in leaf lesions. 


D.Causal Agents of Disease 


A pathogen is any organism that can cause a 
disease. Pathogens cause infectious diseases 
that can spread from an infected plant to a 
healthy plant. Pathogens that cause infec- 
tious diseases include bacteria, fungi, vi- 
ruses, nematodes, and parasitic plants. Plant 
disease can also be caused by noninfectious 
or nonliving factors. Causes of disease by 
nonliving factors include unfavorable grow- 
ing conditions, mineral deficiencies, and air 
pollution. 
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Pathogens that cannot be cultured apart 
from their host are classified as obligate 
parasites. Pathogens that can be cultured 
apart from their hosts on artificial media are 
called nonobligate parasites. In general, 
obligate parasites only attack very specific 
host plants, whereas nonobligate parasites 
typically have a wider range of plants they 
can infect. Some pathogens are restricted to 
a single plant species, while others infect a 
single plant genus. Still others attack a large 
number of hosts from many plant genera. 
There are also several levels of parasitism 
that pathogens can have with their hosts. 
When a pathogen is capable of infecting a 
plant, the plant is considered susceptible to 
that pathogen. If a pathogen cannot infect a 
plant, then the plant is considered immune 
to that pathogen. Plants can vary in their re- 
sponse to pathogens from high resistance 
(very little disease development), to partial 
resistance (moderate disease development), 
or high susceptibility (severe disease devel- 
opment). Pathogens can vary in their degree 
of virulence on a susceptible plant ranging 
from highly virulent (causing severe disease 
symptoms) to weakly virulent (causing less 
disease). 

. Inoculum and Pathogen Dissemination 


Inoculum is any part of the pathogen that 
can cause infection. Examples of inoculum 
include fungal spores, bacterial cells, virus 
particles, or nematode eggs. Inoculum that 
survives the winter and causes the original 
or primary infection in the spring is called 
primary inoculum. Secondary inoculum 
causes additional infections throughout the 
growing season. 

Inoculum is sometimes present at the site 
where a plant is grown and can also be in- 
troduced from an outside source. Inoculum 
already present at a plant site includes soil 
pathogens or pathogens that overwinter on 
perennial weeds. Introduced inoculum in- 
cludes infected plant material such as in- 
fected seeds, wind-blown fungal spores, and 
inoculum transmitted by insects. 


Inoculum can be disseminated passively by 


wind, rain, and man. Inoculum can also be 
disseminated actively by insects and nema- 


todes or fungal zoospores swimming 
through water in the soil toward plant roots. 
Only a fraction of any pathogen’s inoculum 
will ever land on a susceptible host. The 
vast majority of inoculum lands on material 
that cannot be infected. Most pathogens pro- 
duce a tremendous surplus of inoculum. 


. Pathogen Survival 


Pathogens in temperate climates must have 
a way of overwintering when their host 
plants are dormant or absent. In perennial 
plants, pathogens can survive in infected 
plant parts such as roots, bulbs, stems, and 
bud scales. Annual plants, however, die at 
the end of the growing season and patho- 
gens must survive in insects, seeds, or as 
resistant spores. 


G.Factors Affecting Disease Occurrence 


Diseases in plants are an exception rather 
than a rule. Three factors, called the disease 
triangle (Fig. 1), must coincide for a plant to 
become diseased: the host, the pathogen, 
and the environment. The interaction be- 
tween these three factors with time deter- 
mines the occurrence and severity of a dis- 
ease. For the disease to occur, the following 
conditions must be met: 


1 The host plant must be of a susceptible 
species or cultivar at the right stage of 
development (susceptible host). 

2. The pathogen must be of a virulent race 
or strain and must be present in sufficient 
numbers (inoculum potential). The pres- 
ence of appropriate vectors or other 
agents of dispersal is also necessary. 


3. The environmental (atmospheric and soil) 
conditions such as temperature, humidity, 
rainfall, wind, moisture, light, soil type, 
texture and pH, density of planting, aera- 
tion, and nutritional status (mineral defi- 
ciency or excess) must be favorable for 
disease development. 


Fig. 1. Plant disease triangle. 


Pathogen 
e 


Environment Host plant 
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4. Understanding the various aspects of the 
host, the pathogen, the environment, as 
well as their interaction is essential to 
implement an effective disease manage- 
ment strategy. 


III. Diseases Caused by Living (Biotic, 
Parasitic, or Infectious) Agents 


A. Fungi 


Commonly known as molds, fungi (singular 
= fungus) are mostly microscopic organisms 
that have bodies (mycelium) composed of 
multi-cellular, thread-like, branched fila- 
ments (hyphae) and reproductive structures 
called spores. Since they do not possess 
chlorophyll, fungi depend on either dead 
organic matter or living plants for their 
growth and reproduction. Some fungi pro- 
duce vitamins and antibiotics that are useful 
to us. 
A few fungi, like some types of mushrooms 
and morels, are edible. On the other hand, 
some fungi thrive on living plants, drawing 
their nutrition from them and sometimes 
producing toxins that cause disease and 
death of the plants they infect. These are 
called plant pathogenic fungi. 
A majority of diseases in plants are caused 
by fungi. Some examples commonly en- 
countered in home gardens and landscape 
trees are: brown rot of cherries, apple scab, 
black spot of rose, snapdragon rust, corn 
smut, powdery mildew of rose, peach leaf 
curl, sycamore anthracnose, early blight of 
potato, Verticillium wilt of tomato, damp- 
ing-off, and root rot of vegetables. 

. Bacteria and Phytoplasmas 
Bacteria (singular = bacterium) and 
phytoplasmas (formerly known as myco- 
plasmas or mycoplasma-like organisms) are 
microscopic, single-celled organisms that 
cause some of the most destructive diseases 
in plants. Some bacteria, like those that in- 
duce nodulation in leguminous plants, are 
beneficial to plants because they fix nitro- 
gen from the air into the root nodules in a 
form that the host plant can utilize for its 
growth. 


Phytoplasmas are a type of bacteria that lack 
distinct cell walls. Under favorable condi- 


tions, bacteria reproduce very rapidly and 
can cause serious damage in a short period 
of time. Bacterial pathogens are spread by 
wind-splashed rain, insects, contaminated 
seed, or implements. Bacterial diseases are 
relatively difficult to control because there 
are very few chemicals that are effective 
against them. 

Some commonly encountered bacterial dis- 
eases are: crown gall of rose, grape, apple, 
cherry, and other ornamental plants; fire 
blight of apple and pear; soft rot of potato; 
ring rot of potato; and aster yellows 
phytoplasma on carrots, tomatoes, onions, 
lettuce, etc. 


. Viruses 


Viruses are infectious agents so small they 
must be observed through an electron mi- 
croscope. Particles of these viruses may be 
in the form of rods, spheres, or threads. 
They are composed mainly of a nucleic acid 
core surrounded by a protein coat. Viruses 
can multiply only in a living host cell and 
can often spread systemically throughout 
the infected plant. 

Viruses can be transmitted from infected to 
healthy plants mechanically, through grafts, 
and by contaminated propagating material. 
Viruses can also be transmitted by certain 
organisms, referred to as vectors. In addi- 
tion to insects (primarily aphids, white flies, 
leafhoppers, and beetles), virus vectors in- 
clude mites, nematodes, and fungi in the 
soil. 

Viral diseases are not controlled by pesti- 
cide chemicals. Examples of viral diseases 
are: curly top of tomato, bean, cucurbits, 
etc.; potato leaf roll; bean common mosaic; 
and rose mosaic. 


D. Nematodes 


Nematodes are microscopic roundworms 
that live in soil as well as water, and survive 
as eggs or cysts. Most of them are 
saprophytes, but some infect living plants 
and cause diseases. Most plant parasitic 
nematodes feed on the underground parts of 
the plants (roots, tubers, bulbs, etc.) causing 
lesions or root knots. However, a few nema- 
todes also affect the buds, leaves, flowers, 
and stems of plants. Nematodes spread 
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through contaminated planting material (tu- 
bers, seedlings, etc.), manure, soil, water, 
machinery, and implements. Some nema- 
todes are vectors of plant viruses. 


Some examples of plant parasitic nematodes 
are: root knot nematodes of tomato, potato, 
beans, and many other plants; root lesion 
nematodes of corn and potatoes, cyst nema- 
tode of sugarbeets; stubby root nematode of 
corn; stem and bulb nematodes of onion; 
and foliar nematode of chrysanthemum. 

. Parasitic Higher (Flowering) Plants 


Several flower- and seed-producing plants 
live as parasites on other plants (host 
plants), deriving their nutrition from them 
and adversely affecting the host plant’s 
growth and yield. Dodder (also know as 
strangleweed and devil’s hair), for example, 
parasitizes several garden plants such as po- 
tatoes and carrots. It produces orange or yel- 
low vine strands that entwine the stems and 
other plant parts from which it draws its nu- 
trition through tube-like structures it intro- 
duces into the host tissue. Dodder produces 
abundant seeds that ensure its propagation 
and spread. Another example of a parasitic 
plant is dwarf mistletoes on pines. 


to trees; and frost damage to tomatoes, 
beans, potatoes, etc. 


. High or Low Soil Moisture 


Too much moisture due to excessive water- 
ing, poor drainage, ponding, or flooding 
may cause plants to turn yellow and be 
stunted. Potted indoor plants, for example, 
may show poor development or root rots. 
Seedlings are vulnerable to damping-off 
caused by soilborne pathogens under these 
conditions. 

In some indoor or greenhouse plants (e.g., 
geraniums, begonias) growing under warm, 
humid atmospheric conditions and exces- 
sive soil moisture, a condition known as 
edema (small, wart-like rusty, corky bumps) 
can develop on the underside of the leaves, 
and on the stems. At the other extreme, low 
moisture or drought conditions can lead to 
poor development, wilting, and death of 
plants. 


. High or Low Light Intensity 


High light intensity is usually not a problem 
but low light conditions, especially for in- 
door plants, can lead to etiolation (spindly 
or lanky plant growth with chlorotic yellow 
foliage). 


IV. Diseases Caused by Abiotic D.Lack of Aeration or Low Oxygen Supply 


(Nonliving, Nonparasitic, or 
Noninfectious) Agents 


Low aeration can deprive plant roots of ad- 
equate oxygen and can adversely affect their 
development or even kill the plant. Inad- 
equate oxygen supply during the storage of 
potato tubers can lead to the development of 
a condition called blackheart, the browning 
and death of internal tuber tissue. 

A. High or Low Temperatures E. Air Pollution 


A variety of environmental and cultural factors 
can cause diseases in plants. Since these diseases 
occur in the absence of pathogens, they do not 
spread from a diseased plant to a healthy plant. 


When plants or plant parts are exposed to 
high temperatures for prolonged periods, 
symptoms of scorching or scalding may de- 
velop. Some examples are: sunburn or 
scorching of leaves and sunscald of fruits 
(e.g., apples, tomatoes, peppers, and mel- 
ons). Similarly, low temperatures, like frost 
or freeze, can damage the exposed or sensi- 
tive organs (buds, flowers, young fruits, 
etc.) or may kill the entire plant. Examples 
include: southwest-side damage to trunks of 
apple trees; frost damage to blossoms and 
young apple fruits; russet ring (caused by 
frost) on apple and pear fruits; winter injury 


Certain chemcals, such as ozone, sulfur di- 
oxide, and nitrogen dioxide are released into 
the air from factories, power plants, and au- 
tomobile exhausts. These chemicals can ac- 
cumulate in the atmosphere in sufficient 
concentration to cause damage to plants. 
Ozone damage appears in the form of mot- 
tling, chlorosis, spots, and bleaching of 
young leaves. This is common in certain re- 
gions of the country where there is a high 
ozone concentration in smog. For example, 
ozone damage is frequently found on the 
leaves of beans, petunias, and grapes. Some 
of the air pollutants responsible for acid rain 
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cause damage to vegetation in certain re- 
gions. In Idaho, however, plant damage due 
to air pollution is not common. 

. Nutrient Deficiencies 
Plants require several major (nitrogen, phos- 
phorus, potassium, calcium, magnesium, 
and sulfur) and minor (iron, boron, copper, 
zinc, etc.) elements for normal growth. De- 
ficiency or lack of any of these essential nu- 
trients results in disease symptoms in the 
plant. Specific symptoms depend on the 
plant species and the deficient nutrient. If 
not corrected, a prolonged acute deficiency 
of essential nutrients can lead to death of the 
plant. 
Common examples of nutrient deficiencies 
are: nitrogen deficiency in beans, iron defi- 
ciency in peaches, zinc deficiency in apple 
trees, and calcium deficiency in apple fruit 
(bitter pit). In the home garden, the common 
blossom-end rot of tomato fruit is caused, in 
part, by calcium deficiency. 


G. Mineral Toxicity 


Presence of excessive available amounts of 
certain minerals in the soil can lead to min- 
eral toxicity to the plants. The extent of in- 
jury depends on the mineral, its concentra- 
tion, and the species of the plant. Excessive 
amounts of sodium salts in the soil can lead 
to high pH and to alkali injury (e.g., alkali 
injury to apple). Plants growing in acidic 
soils can be injured by aluminum or manga- 
nese toxicity. 


H. Unfavorable Soil pH 


Although many plants can grow in a rather 
wide range of soil pH, plants growing in 
soils with unfavorable pH usually show 
poor growth and mineral deficiency or tox- 
icity symptoms. 

For example, iron deficiency symptoms are 
very common in plants growing in high pH 
soils in Idaho. Under conditions of high soil 
pH, iron in the soil becomes unavailable to 
the plant, thus inducing interveinal chlorosis 
and yellowing of leaves. The plant may die 
if the condition remains uncorrected for a 
prolonged time. 

. Pesticide Toxicity 

Some pesticides, if improperly used, can 
cause serious damage to plants. For ex- 


ample, if wettable sulfur is sprayed (for 
powdery-mildew control) on a very hot day 
(above 90°F), it will result in injury to the 
plant phytotoxicity). However, the most 
common type of chemical injury to plants is 
due to soil residues or spray drift of herbi- 
cides. 

Examples of pesticide toxicity are: 2,4-D 
damage to beans and tomatoes, dicamba 
(Banvel) damage to vegetables and trees, 
and glyphosate (Roundup) damage to fruit 
trees. Some herbicides used as soil sterilants 
may leave the soil unsuitable for any plant 
growth for several years. 


. Improper Cultural Practices 


Any cultural practice done in the wrong way 
or at the wrong time can result in significant 
damage to plants. Injury can result from im- 
proper amounts of chemical fertilizer or 
pesticide or improper chemical mixes in the 
spray tank. Root pruning can result from 
excessively deep cultivation; distorted and 
twisted roots can result from pot-bound con- 
ditions of a plant. African violet leaves 
sprinkled with very cold water develop 
rings and ring-like patterns that resemble 
symptoms caused by some viruses. 


V. Diagnosing Plant Disease Problems 
A. Why Is Diagnosis Important? 


Whether in an effort to save existing plants 
or to prevent problems from recurring, it is 
important to know “What went wrong?” Di- 
agnosis is the process of gathering informa- 
tion about a plant problem and determining 
the cause. Once the cause has been deter- 
mined, it is then possible to recommend a 
solution or remedy. 

Diagnosing plant problems can involve con- 
siderable detective work. Sometimes there 
is insufficient information and other times, 
the primary cause of a problem is hidden by 
more obvious, but less-important, problems. 
Success in diagnosing plant problems de- 
pends on how much we know about the host 
plant, about the plant problems in general, 
and the quality of information obtained 
from the client. 

For example, 10 tomato plants all similarly 
damaged, are brought to you. All have yel- 
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low leaves, stunted growth, and very few 

feeder roots. You learn from questioning the 

grower that he applied one-half of a 20- 

pound bag of 10-10-10 fertilizer to a tomato 

plot that measures 60 square feet. The 

grower put 10 pounds of fertilizer on 60 

square feet, which translates to a rate of 166 

pounds per 1,000 square feet. This is almost 

10 times the normal rate of 20 pounds per 

1,000 square feet of a 10-10-10 fertilizer. 

The grower’s fertilization rate is enough to 

kill fine feeder roots. The diagnosis is dam- 

age to the roots caused by overfertilization. 
. Basic Steps in Reaching a Diagnosis 

1. Identify the plant—The better your plant 
identification skills the faster you will be 
able to diagnose a problem. Most refer- 
ences on plant pests and diseases are or- 
ganized by plant, so knowing the plant is 
the essential first step in using many ref- 
erence books. 

2. What is normal? Your familiarity with 
the normal appearance and cultural re- 
quirements of the plant will enable you to 
differentiate normal changes from symp- 
toms of a problem. 

3. What is the problem? To make a disease 
diagnosis, you need to know: the pattern 
of distribution of the diseased plants or 
plant parts, the plant species or cultivar 
involved, the site where the plant is 
growing (field, orchard, garden, green- 
house, inside the house, etc.), and previ- 
ous crop history of the site. 

For example, uniform damage to many 
species in an area, to all plants on one 
side of the field or garden, or to all shoots 
on one side of the tree indicates that the 
cause may be an abiotic factor. Also, if 
the damage is well demarcated in a gar- 
den or ina plant, it may suggest that 
some abiotic factor is involved. On the 
other hand, if there is evidence of pro- 
gressive spread of the disease from an 
initial focus to other plants of the same 
cultivar or species or to different parts of 
the plant, it may indicate that an infec- 
tious agent is involved. 


4. Examine the plant and note symptoms 
and signs —For a presumptive diagnosis 


of diseases in plants, look for the symp- 
toms and signs of the disease. The char- 
acteristic internal or external alterations 
of a plant in response to a disease-caus- 
ing agent are called symptoms (leaf spot, 
necrosis, blight, canker, wilt, lesion, gall, 
witches’ broom, rot, chlorosis, mosaic, 
etc.). Sometimes, the pathogen that 
causes the disease produces its own 
characteristic growth or structures on the 
diseased plant that are of diagnostic 
value. These are referred to as signs of 
the disease (mold, mildew, sclerotia, 
mushrooms, conks, etc.). 


. Tentative diagnosis — Based on your 


knowledge of the plant and information 
from reference books, formulate a tenta- 
tive diagnosis. This will help you focus 

your examination of the plant and assist 
in collecting relevant information. 


. Double-check the diagnosis— Once you 


have arrived at a diagnosis, unless it is an 
obvious diagnosis, double-check it. Ask 
other master gardeners or extension edu- 
cators for their opinions. Read through 
the reference books about your diagnosis 
to make certain everything matches. Ad- 
ditional laboratory work may be needed 
to confirm your diagnosis. 


. Types of plant disease diagnosis — Verbal 


descriptions by a telephone call or evalu- 
ation of a sample provide the most com- 
mon diagnostic opportunities. However, a 
site visit provides more complete infor- 
mation. 

To make a telephone diagnosis, you must 
completely rely on information provided 
by the caller in order to make your diag- 
nosis. There will be common, familiar 
problems, such as powdery mildew of 
apples, when a little information easily 
leads to a correct diagnosis. In other 
cases, it will be very difficult to make a 
diagnosis over the telephone and it may 
be necessary to evaluate a sample. 

Much of your diagnositic work as a mas- 
ter gardener will be done with plant 
samples. Usually, the sample will provide 
the clues necessary to solve the problem. 
But when the sample only confirms the 
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identification of the plant, you must con- 
centrate on acquiring information to 
reach a diagnosis. Your job will be to 
learn about the plant’s cultural and envi- 
ronmental conditions, the care the plant 
has received, and whether the sample is 
representative of the problem affecting 
the plant. 

A site visit provides the greatest opportu- 
nity to gather information, but a success- 
ful plant diagnosis also depends on a 
combination of factors: your knowledge 
of the plant involved, your understanding 
of the plant’s basic cultural requirements, 
and your recognition of the potential 
problems that might affect it. It also de- 
pends on your ability to gather informa- 
tion, both through observation of the 
plant and discussion with the client. 


VI. Principles of Plant Disease Control 


Plant disease control aims at preventing or reduc- 
ing the amount of damage or economic loss. Most 
plant disease-control measures are aimed at pre- 
venting or protecting plants from the disease 
rather than curing the plant after it is diseased. By 
the time the disease symptoms appear, it is often 
too late to reverse the damage caused by the dis- 
ease agent. In some cases, acceptable control 
measures are not available to halt the disease, 
short of plant removal. Correct diagnosis of the 
disease is important in order to implement a con- 
trol strategy to prevent or reduce the incidence of 
the disease in the next crop cycle. 

The various controls for diseases can be classified 
as exclusion strategies, inoculum reduction meth- 
ods, use of disease-resistant cultivars, chemical 
control, and biological controls. Integrated dis- 
ease-management strategies may utilize any or all 
of these methods. 


A. Exclusion of the Pathogen 


Some destructive plant diseases do not oc- 
cur in our country, state, or region. To pre- 
vent import and introduction of these patho- 
gens national, regional, or state regulations, 
known as quarantines, are put into force. 
Some examples are the customs and plant 
health inspection services at airports and 
check points on highways. In addition, na- 
tional and state laws regulate the conditions 


under which certain crops may be grown 
and distributed between states and coun- 
tries. We cannot import several types of 
plant material from abroad without specific 
permission and inspection by the appropri- 
ate quarantine authority. 

An example of a state quarantine is in rela- 
tion to white rot of onion and garlic. White 
rot is a very destructive disease of onion and 
garlic. Once introduced in the soil, the 
pathogen can survive for over 20 years and 
there are no satisfactory chemical control 
measures. At present, our commercial onion 
growing areas in southern Idaho are free 
from this disease. Therefore, the State De- 
partment of Agriculture in Idaho restricts 
the importation of onion and garlic bulbs 
and other related plants for planting in 
southern Idaho. 


Restriction of bean seed from outside of 
Idaho prevents the introduction of two seri- 
ous bacterial diseases: halo blight and com- 
mon blight. 


Homeowners can keep some serious plant 
pathogens out of their yards and gardens by 
planting only certified, disease-free planting 
material (seeds, tubers, bulbs, seedlings, 
nursery stock, etc.). For example, a home- 
owner can avoid several virus diseases and 
ring rot of potato by planting certified dis- 
ease-free tubers. 


. Eradication or Reduction of the Pathogen 


Population 

Serious disease damage to a crop or garden 
patch can be prevented or reduced by pull- 
ing out and destroying the first plant or the 
first few plants that show the disease symp- 
toms (roguing). This prevents the spread of 
the pathogen to other healthy plants (e.g., 
elimination of the first bean plants with mo- 
saic symptoms). 

Since some of the root-infecting pathogens 
remain viable in the soil even after the crop 
is harvested, avoid planting the same or 
similar susceptible crop in that part of the 
garden for the next 2 to 3 years. An appro- 
priate crop rotation in the garden is very es- 
sential to reduce the damage caused by root 
rot and wilt-causing pathogens and nema- 
todes (e.g., Fusarium root rot and wilt, Ver- 
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ticillium wilt, and nematodes on tomato). 
Eliminating the infected leaves and diseased 
or dead branches, as well as using clean gar- 
den tools and similar methods of sanitation, 
will prevent the spread and build up of dis- 
ease-causing organisms. 

Other cultural practices, such as growing 
plants on raised beds and using composted 
tree bark in the planting medium for con- 
tainerized nursery stock, help reduce the 
damage caused by certain soilborne patho- 
gens (e.g., damping-off, root rots, and 
wilts). 

Proper irrigation management can prevent 
some diseases (e.g., collar rot of apple). 
Using the sun’s heat during the summer 
months to reduce some of the soilborne 
pathogens can be successful in certain re- 
gions. In this process, called soil solariza- 
tion, the soil is cultivated to a fine texture 
and deeply watered.The moist soil is cov- 
ered with a clear polyethylene sheet. The 
sheet’s edges are buried to create an airtight 
environment. The moist soil below the poly- 
ethylene mulch heats up and is slowly 
“cooked.” Under sunny weather conditions 
for at least 4 weeks, this process reduces or 
eliminates several soilborne pathogens. 
Marigolds interplanted with nematode- 
susceptible crops produce substances in the 
soil that are toxic to plant parasitic nema- 
todes and thereby reduce the nematode 
damage to the crop plant. 

Controlling insects with insecticides can re- 
duce the spread of some of the diseases 
caused by viruses that are transmitted by 
insects (e.g., potato leaf roll virus spread by 
aphids). 


C. Use of Disease-Resistant Cultivars 


Where available, use of disease-resistant 
cultivars is the most cost-effective, safe, 
easy, and environmentally desirable option 
for the gardener. In fact, for some diseases 
(such as curly top of tomato), resistant culti- 
vars offer the only practical control option 
available. Varieties resistant to one or more 
diseases are available in several vegetables 
and fruits (e.g., tomato cultivars with resis- 


tance to Fusarium wilt, Verticillium wilt, 
nematodes, and tomato mosaic virus; and 
apple cultivars resistant to fire blight). 


D.Chemical Protection of Plant 


The most common method of direct protec- 
tion of plants against plant pathogens is 
through the use of chemicals. Chemicals 
used for control of fungal diseases are called 
fungicides, those that control bacterial dis- 
eases are called bactericides, and those that 
control nematodes are called nematicides. 
No chemicals at this time are effective 
against diseases caused by viruses. 


Certain chemicals, used to control soilborne 
pathogens, are called fumigants. These are 
highly volatile chemicals that are toxic to all 
the living organisms (biocides), including 
insects, weed seeds, fungi, bacteria, and 
nematodes. An example of a soil fumigant 
is methyl bromide. Fumigants need extreme 
care in handling and application, and there- 
fore, can only be used by certified pesticide 
applicators. 

Based on the mode of action, pesticide 
chemicals can be classified as follows: 


Protectants: These chemicals, when applied 
to the plants, remain on the plant surface 
and prevent spore germination and infec- 
tion of the plant by the pathogen (e.g., 
sulfur, captan). 

Systemics: These chemicals are absorbed by 
plants and are translocated to other plant 
parts (e.g., Benlate, Ridomil). 

Eradicants: These chemicals can eradicate 
the pathogen from plant tissue after the 
infection has occurred; that is, after the 
penetration by and establishment of the 
pathogen inside the host tissue (e.g., 
Rally). 

Based on the type of chemical (active ingre- 

dient), these pesticides can also be classified 

as copper compounds, sulfur compounds, 
dithiocarbamates, benzimidazoles, antibiot- 
ics, etc. Disease-control chemicals can be 
applied as seed treatments, foliar sprays, 
dusts, fumigants, wound paints, dips, or 
through irrigation water (chemigation). 

The effectiveness of chemical control mea- 

sures is dependent upon our understanding 

of the disease cycle, host susceptibility, tim- 
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ing, mode of application, coverage, and 
choice of the appropriate product. Timing of 
the application and thorough coverage of 
the plant surface are very important for ef- 
fective disease control. For best results, 
most chemicals are applied before the 
pathogen infects the host. Also, most chemi- 
cal sprays have to be applied several times 
at regular intervals for best disease control. 


Always follow the label directions and pre- 
cautions. Development of pathogen strains 
resistant to chemicals or antibiotics (e.g., 
streptomycin-resistant strains of apple fire 
blight pathogen) can lead to these products 
becoming ineffective in disease control. 

. Biological Control 
The strategy for biological control of plant 
diseases involves the use of antagonistic mi- 
croorganisms before or after infection takes 
place. There has been successful control of 
crown gall with strain K84 of Agrobac- 
terium radiobacter, which produces an anti- 
biotic specific against crown gall bacterium. 
Commercial biological control agents are 
available as seed treatments and soil amend- 
ments to protect plants against soilborne 
pathogens. 
Currently, the bacteria Bacillus subtilis and 
Pseudomonas spp. and the fungi Glio- 
cladium virens and Trichoderma spp. are 
the organisms with the most applications in 
biological control strategies. There is tre- 
mendous research interest in developing 
new biological tools for plant disease con- 
trol, but research-based options are limited 
at this time. Genetic engineering of 
biocontrol microorganisms has sparked 
wider environmental concerns, which will 
limit the speed of this new technology’s use 
in plant disease control. 

. Integrated Disease Management 


An effective, economical, and sustainable 
disease management strategy should incor- 
porate all the available approaches of a dis- 
ease management program. It should in- 
clude the relevant preventive and control 
measures appropriate for the crop, such as 
selection of planting site, selection of the 
most adapted and disease-resistant variety, 
crop rotation, pathogen-free planting mate- 


rial, seed treatment, appropriate planting 
date, planting depth and density, irrigation 
and fertilizer use, weed control, sanitation, 
timely pesticide applications, proper har- 
vesting, and handling and storage of the 
produce. The integrated disease manage- 
ment measures selected should be effective 
(should control the disease), economical 
(should result in an economic return), and 
sustainable (should be environmentally 
sound). 


VII. Plant Disease Terms 


Anthracnose— Black or brown dead areas on 
leaves, stems, or fruits (anthracnose of sy- 
camore, maple). 

Blackleg — Darkening at the base of a stem 
(blackleg of potato). 

Blight— Rapid death of leaves and other plant 
parts (fire blight of apple, early blight of to- 
mato). 

Brown rot— ‘Soft rot of fruit covered by gray to 
brown mold (brown rot of cherries, peaches, 
nectarines). 

Canker— Sunken, discolored, dead areas on twigs 
and branches, usually starting from an injury 
or wound (Cytospora canker of trees, common 
canker of rose, fire blight cankers). 

Chlorosis— Yellowing or whitening of normally 
green tissue (iron chlorosis of trees). 

Crown gall— Excessive, undifferentiated growth 
that may girdle roots, stems, or branches 
(crown gall of grapes, rose, apple, cherry). 

Curly top/leaf curl/leaf roll— Rolling and curling 
of leaves and growing point (curly top of 
sugarbeet, tomato, bean, etc.; peach leaf curl; 
potato leaf roll). 

Damping-off—Stem rot near the soil surface 
leading to either failed seed emergence or fall- 
ing over after emergence. 

Epidemic—A widespread and severe outbreak of 
a disease. 

Etiolation—Long internodes and pale green color 
of plants growing under insufficient light or in 
complete darkness. 

Fumigation—The application of a toxic gas or 
volatile substance to disinfect soil or a con- 
tainer such as a grain bin. 


Fungicide— A compound toxic to fungi. 
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Host plant—A plant that is invaded by a parasite. 

Host range — The various plants that may be at- 
tacked by a parasite. 

Inoculum — The pathogen or its parts that can 
cause infection. 

Integrated control— An approach that attempts to 
use all available methods for control of a pest 
or disease. 


Isolation—The separation of a pathogen from its 
host by culturing on a nutrient medium or on 
an indicator plant. 


Lesion—A localized area of discolored or dead 
tissue (early blight lesions on potato leaf). 

Life cycle—The successive stages of growth and 
development of an organism. 

Microscopic— Organisms so small that they can 
be seen only with the aid of a microscope. 


Mosaic— Intermittent yellowish and green mot- 
tling of leaves (bean common mosaic, rose 
mosaic). 

Necrosis — Death of tissue (necrotic area in black 
spot of rose). 

Organism—A living being. 

Parasite — An organism that lives in or on an- 
other organism (host) and derives its food from 
the latter. 

Pathogen—A disease-causing agent. 

Plant disease— Any lasting change in a plant’s 
normal structure or function that deviates from 
its healthy state. 


Plant pathology—The study of diseases in plants: 
what causes them, what factors influence their 
development and spread, and how to prevent 
or control them. 

Powdery mildew—Fine, white to gray, powdery 
coating on leaves, stems, and flowers (pow- 
dery mildew of rose, grapes, lilac, and apple). 

Resistance — The ability of a host plant to prevent 
or reduce disease development by retarding 
multiplication of the pathogen within the host. 


Root and stem rots—Soft and disintegrated roots 
and lower portions of the stem, sometimes re- 
sults in death of plant (root rot of pea, damp- 
ing-off of seedlings, collar rot of apple). 


Root knots—Swelling and deformation of roots 
(tomato root knot). 


Rust—Raised pustules on leaves, stems, and 
fruits; contain yellow-orange or rust-colored 
spore masses (snapdragon rust, geranium rust). 

Sanitation—The removal and disposal of infected 
plant parts; decontamination of tools, equip- 
ment, hands, etc. 

Saprophyte — An organism that can subsist on 
nonliving matter. 

Scab— Slightly raised, rough areas on fruits, tu- 
bers, leaves, or stems (common scab of potato, 
apple scab). 

Shot-hole— Roughly circular holes in leaves re- 
sulting from the dropping out of the central 
dead areas of spots (Coryneum leaf spot of 
peach). 

Sign—The part of a pathogen seen on a host plant 
(moldy growth, spores, etc.). 

Smut— Black masses of spores in galls that may 
form on stems, ears, etc. (common smut of 
corn). 

Spore—The reproductive unit of a fungus, similar 
to the seed of a plant. 

Susceptibility —The condition of a plant in which 
it is prone to the damaging effects of a patho- 
gen or other factor. 

Symptom — The altered external or internal ap- 
pearance of a diseased plant (spot, gall, soft 
rot, etc.). 

Systemic — Spreading internally throughout the 
plant. 

Vascular pathogen—A disease-causing organism 
that invades mainly the conductive tissues (xy- 
lem or phloem) of the plant. 

Vector—A living organism that is able to trans- 
mit or spread a pathogen. 

Virulent— Capable of causing severe disease. 
Wilt—Drooping and drying plant parts due to in- 
terference with the plant’s ability to take up 
water and nutrients (Verticillium wilts, 

Fusarium wilts). 
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CIS 789 Diseases of Raspberries in Idaho 

CIS 847 Virus and Nematode Diseases of 


Raspberries 


Published 1996. 
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I. Introduction tires and injure bare feet. Pets also are affected 
“A weed is a plant that interferes with by weeds. Weed seeds may enter their nostrils 
the management objectives for a given and ears causing irritation and infections; weed 
area of land at a given point in time.” seeds may become enmeshed in their fur caus- 

J. M. Torell ing discomfort. Often times a veterinarian is 


ae needed to remove the seed. 
A weed is any plant that is growing where it is 


not wanted and is more competitive than the 
surrounding desirable plants. Time, energy, 
and money for weed control can be kept to a 
minimum by planning carefully and choosing 
wisely in practices and materials. Effective 
weed management involves learning about the 


Most homeowners are concerned with weeds that 
exist near their homes because weeds are a 
general nuisance, mar the natural beauty of a 
home site, and decrease the value or market- 
ability of residential properties. Weeds contrib- 
ute to fire and safety hazards and reduce prop- 


weed, understanding the particular site and erty values. 
situation, and employing a diversity of prac- Landscapes and yards overgrown with weeds 
tices to provide desirable results. serve as a reservoir of weed seed that can 


spread to neighboring yards. As a result, some 

municipalities have ordinances requiring own- 

ers to cut down overgrown, weedy lots. A few 

imported weeds are so invasive and expensive 

to control that they have been declared noxious 
and therefore illegal to grow or go to seed. 


Weeds are not only unsightly but also compete 
with desirable plants for nutrients, water, sun- 
light, and space. In addition to competing with 
landscape and vegetable plants, some weeds 
secrete toxins into the soil which, much like 
herbicides, damage or inhibit growth of desir- 


able plants. Weeds can ruin lawns, gardens, Although seeds are generally thought of as unin- 
and flower beds. In some situations, weeds can vited guests, weeds do have some limited ben- 
be such a problem that the only practical weed eficial characteristics. Weeds can be a source 

control is to destroy the entire planting. of feed for domestic animals and wildlife, can 


help prevent erosion, and can add organic mat- 


Weeds can also provide a “bridge” for insects and . 
ter to the soil. 


diseases from one growing season to another. 


When weeds are present, additional applications II. Weed Biology and Classification 


of insecticides and fungicides may be required. The classification of weeds is achieved by 


grouping together those weeds whose similari- 
ties are greater than their differences. For pre- 
ciseness, weeds are grouped botanically by 
family, genus, species, and variety. For conve- 
nience, weeds are commonly classified in cat- 
egories such as terrestrial and aquatic, or 
woody and herbaceous. 


Weeds have contributed to several other prob- 
lems in the home landscape environment. Field 
bindweed, for example, can grow through as- 
phalt causing premature failure of driveways 
and streets. Weeds contribute to health prob- 
lems such as hay fever, respiratory problems, 
and skin irritations. Some weeds puncture bike 
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Weeds also are classified as trees, shrubs, 
grasses, sedges, and ferns. Weeds are also 
commonly grouped according to similar life 
cycles, that is the cycle of life from viable seed 
to mature plant and the cycle of viable seed 
formation to death of plants. On this basis, 
weeds are grouped as annuals, biennials, and 
perennials. 

A. Annual Weeds 

These complete a life cycle in one year. An- 

nuals germinate from seed, emerge, grow, 

flower, set seed, mature and die in one 
growing season. Annual weeds depend upon 
the production of large numbers of viable 
seeds for long term survival. Many success- 
ful weed species produce thousands of seeds 
per plant (Table 1). In addition, weed seed 
has varying levels of dormancy that contrib- 
ute to its persistence (Table 2). This charac- 
teristic gives weeds the ability to germinate 
over a period of many years. 

1. Annuals that complete a life cycle during 
the period from spring to fall are referred 
to as summer annuals. The majority of 
weeds that are found in the garden or in 
new lawns and landscapes are summer 
annuals. Examples of summer annual 
weeds commonly found in yards include 
different pigweeds, common lambsquar- 
ters, hairy nightshade, common purslane, 


Table 1. Seed production for common weeds. 
Number of seeds 


Common name produced per plant 


Barnyardgrass 7,000 
Green foxtail 34,000 
Redroot pigweed 117,000 


Table 2. Germination percentages per year of weed seeds 
buried 8 inches deep. 


Common name Life cycle 1 2 3 4 16 21 


— Percentage of germination after (years) — 


Canada thistle perennial 21 35 15 6 3 1 
Green foxtail annual 1 3 6 4 0 0 
Quackgrass perennial 21 0 0 0 0 0 
Redroot pigweed — annual 9 0 1 #11 0 0 
Velvetleaf annual 0 0 45 70 75 £57 


Gross, W. L., “Viability of Buried Weed Seeds,” Journal of Agricultural 
Research, Vol. 29, No. 7, pp. 349-362. 


prostrate spurge, prostrate knotweed, 
green and yellow foxtail, barnyardgrass, 
and crabgrass. 


2. Annuals that germinate and emerge in the 
fall, lie dormant during the winter, re- 
sume growing in the spring until matu- 
rity, and die in the late spring or early 
summer are referred to as winter annuals. 
Some of the most troublesome winter an- 
nual weeds are annual bluegrass, downy 
brome, and a number of mustards such as 
shepherd’s purse and flixweed. 


B. Biennial Weeds 


Biennials require two growing seasons to 
complete their life cycle. Biennials germi- 
nate, emerge, and usually form a rosette 
(radial cluster of leaves lying close to the 
ground) the first year. During the second 
year, the plant bolts (produces a flower 
stalk), flowers, sets seed, matures, and dies. 
Biennial weeds are not as prevalent as an- 
nual weeds in gardens; but they may appear 
along property borders, in ground covers, 
and within perennial planting. Biennials 
that are commonly found in a home gar- 
den-landscape site include: sweet clover, 
common burdock, common mullein, bull 
thistle, and Queen Anne’s lace. 

C. Perennial Weeds 
These live 3 years or more and reproduce 
sexually (from seed) and asexually (from 
vegetative growth). They may or may not 
flower the first year. Perennials that repro- 
duce from seed are identical to annuals and 
biennials in the seedling stage and thus are 
most susceptible to control when they are 
young. Within a few weeks or months, 
however, perennials develop vegetative 
reproductive organs, giving them the abil- 
ity to propagate and spread asexually. It is 
this characteristic that makes perennials so 
difficult to control. Perennials are classified 
into three different categories based upon 
how they reproduce. 

1. Simple perennials have either a large tap 
root such as a dandelion or a fibrous root 
system such as bunchgrass. Simple pe- 
rennials propagate mostly by seed, but if 
the roots are broken into pieces, each 
piece is capable of reproducing new plants. 
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2. Creeping perennials reproduce by rhi- 
zomes (stems) or creeping roots as well as 
by seed. Quackgrass and field bindweed 
are good examples. 

3. Bulbous perennials reproduce by bulb or 
nutlike structures and by seeds as well. 
Purple nutsedge and bulbous bluegrass are 
examples of a bulbous perennials. 


II. Identification 


Identification of a weed should be the first step 
taken in a successful control program. Suc- 
cessful identification of weed species requires 
that a sample, with as much of the plant as 
possible, be intact. This includes flowers, 
stems, leaves, and roots. Careful examination 
of various plant structures should be used in 
the identification process to distinguish be- 
tween “look-a-likes.” A knowledge of where 
and how the weed was growing also will help in 
identifying which control measures can be used. 
A. Flower 
This is the structure most commonly used in 
classifying and identifying plants. However, 
weed control measures often must be imple- 
mented before flowering. When flowers are 
present, note the arrangement on the stem, 
their size, shape, color, the presence or ab- 
sence of various flower parts, and number 
of petals. These are all important factors in 
determining the particular family in which a 
plant is classified. If the plant has set seed, 
note characteristics such as size, shape, type 
of fruit, capsules, pods, burs, hardness, and 
structure. 
B. Leaves and Stem 
Weeds also can be identified through care- 
ful examination of leaves and stem. Stem 
woodiness, cross section, and the presence 
or absence of leaves on the stem should be 
observed. Stem woodiness is classified as 
herbaceous (a stem that is not woody), 
semi-woody, and woody (a perennial stem 
that is entirely woody such as found ina 
tree). Cross section of the stem refers to the 
shape of the stem and is often closely tied to 
leaf arrangement and leaf shape. Stems may 
be oval, round, triangular, ridged, square, 
winged, or grooved. Flowering stem leaves 
may be absent (dandelion) to uniformly leafy. 


C. Weed Structure 
Leaf arrangement, type, presence or absence 
of stipules, petioles, and tendrils, venation, 
length, shape, surface, and succulence are 
all important clues for identifying weeds. 

D. Roots 


All the below ground plant parts can also 
provide information on the plant. Pull or dig 
up some of the root system and below- 
ground plant parts. Determine whether it has 
a fibrous or tap root system and look for 
bulbs, corms, tubers, or rhizomes. 
Identification of the weed before imple- 
menting control practices is important but 
requires more extensive knowledge than 
what has been covered in this section. 
Weeds of the West, Weeds of Nebraska and 
the Great Plains, and Weeds 2.0 for Identifi- 
cation of Weeds of the Western United 
States are several excellent identification 
references available to help identify weeds. 
County Extension educators and the UI De- 
partment of Plant, Soil and Entomological 
Sciences also are available to assist in iden- 
tification of problem weeds and to provide 
suggestions for their control. 


IV. Weed Control Methods 


Once the weed is identified and biology of the 
plant is understood, control measures can be 
considered. “Silver bullets” and “one-shot con- 
trol programs” that will control weeds without 
harming nontarget plants are very rare or non- 
existent. An integrated approach to weed con- 
trol is the most efficient and environmentally 
safe approach. An integrated approach also 
uses a combination of cultural, mechanical, 
physical, and chemical techniques to bring 
weed populations to an acceptable level. Six 
methods available to the homeowner include 
prevention, biological, cultural, mulches, me- 
chanical, and chemical. 

A. Prevention 


Is the most effective, least costly weed con- 
trol strategy. Avoid the introduction of weed 
problems through careful examination of 
materials that will be used in developing the 
home landscape or garden. 


1. Carefully examine the label on packaged 
seed and bulk seed. Avoid buying seed 
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containing weed seed. If noxious weed 
seed is present, return the seed to the sup- 
plier and ask for your money back. It is 
against the law to sell and propagate nox- 
ious weeds. Some seed catalog compa- 
nies sell “wildflower” mixes that may 
contain noxious weed seed. The scientific 
names found in the catalog description 
and on the seed packet should be com- 
pared to the list of noxious weeds listed 
at the end of this chapter. Report the 
problem to your county weed supervisor 
who will contact the Idaho Department of 
Agriculture to lodge a complaint against 
the company. 

2. Inspect nursery plants and transplants be- 
fore purchase to avoid introducing roots, 
rhizomes, or stolons of perennial weeds. 
Buy your plants from a reliable nursery 
that sells only weed-free plants. 


3. Avoid introducing weed seeds, roots, rhi- 
zomes, stolons, and bulbs into the garden 
and flower beds by using weed-free 
straw, manure, mulch, compost, and soil. 
Unless these amendments have been ster- 
ilized, they probably contain weed seed. 
Know the source of these amendments 
before transporting them to your yard. 
Selecting sources with relatively low 
weed populations and avoiding sources 
with undesirable weed species will pay 
off in the long run. 

4. Tillage equipment can easily spread un- 
wanted weeds to relatively weed-free ar- 
eas. Clean garden tractors, tillers, hand 
tools, and other equipment to remove 
soil, weed seeds, and plant parts. 
Irrigation water that flows through canals 
and streams can transport weed seed to 
your yard. Screen irrigation water from 
surface sources. 

“One year’s seed, seven years of weeds.” 
Control vegetative and seed sources 
around the yard and garden. Destroy 
weeds before they become established, 
set seed, and mature. 


B. Biological Control 


This type of control uses other organisms to 
control weeds. This is not a very practical 
solution to many weed problems found in 


urban home horticultural settings, but may 
find some use on small acreages. Geese can 
be used to remove actively growing weeds 
in dormant strawberries, asparagus, pepper- 
mint, cane berries, and trees. Hogs will seek 
out fleshy-rooted weeds in fallow. Sheep 
and goats can control many weed and brush 
species in pastures. Insects and diseases also 
can be used to suppress or kill specific 
weeds; however, this type of control gener- 
ally lags behind weed populations. Many 
gardening enthusiasts have been disap- 
pointed in the use of insects and diseases to 
control weeds. 


C. Cultural Control 


These practices have been found to be effec- 
tive and cost efficient in a home horticul- 
tural setting. Integrating cultural control 
components with other control measures 
minimizes the impact of weeds on desirable 
plants, yet provides acceptable control. 

1. Select competitive plants. Use plant com- 
petition to minimize weed establishment, 
growth, and reproduction. A vigorously 
growing ground cover that is more com- 
petitive than the weeds will lessen the 
weed problem. Generally, weeds are 
more competitive than the garden crop 
species during early development. Weed 
competition during the first 3 to 4 weeks 
after the garden emerges will have the 
greatest affect on the garden yield. Vigor- 
ously growing garden crops develop 
canopies that shade weeds, suppress 
weed germination, and hinder growth. 
Garden crops that are slow growing and 
less competitive should be transplanted. 
Table 3 shows when selected garden 
crops are most sensitive to weed competi- 
tion. 

2. Anything that would encourage vigorous 
growth of desirable garden plants to com- 
pete with weeds should be implemented. 
Provide moisture to desirable plant roots, 
using a method that will reduce or elimi- 
nate the moisture to weeds. Rotate crops 
to break the natural cycle of weeds, in- 
sects, and disease. A rotation may include 
fallowing or omitting crop production for 
one or more years. Growing different 
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Table 3. Weed competition period for garden crops. 


Critical period for weed competition 
(number of weeks after 


mulches are effective in eliminating annual 
weeds and reducing the competitiveness of 
perennial weeds; artificial mulches are ef- 
fective in controlling both annual and peren- 
nial weeds. 


1. Natural mulches are applied 2 to 4 inches 


Crop emergence or transplanting) 
Beets 2to4 
Cabbage 3 to 4 
Carrots 41/2 
Corn 3 
Cucurbit family (melons) 5 
Onions 12 
Peas 3 to 4 
Potatoes 3 to 4 
Row crops not covered 4 
Snap beans 4 
Spinach and lettuce 3 to 4 
Tomatoes 5 


Source: Nelson, J. E., G. McKinney, and J. F. Connor. Home 
Garden Weed Management. EB 58. Dec. 1989. Montana State 
University, Bozeman. 


types of plants in the area each year may 
also be effective. Plant winter cover or 
competitive plants rather than leaving 
soil bare. 

3. Alter planting dates. Delay planting until 
after the first flush of weeds has emerged, 
then use cultivation to remove small 
weeds. Plant for optimum growth of de- 
sired plants while avoiding growing con- 
ditions conducive to weed germination 
and growth. Seeding lawns in late sum- 
mer and early fall is a good example of 
this method. 


Place and time fertilizer applications to 
maximize plant growth by banding fertil- 
izer applications. Banding or sidedressing 
fertilizers near desirable plants promotes 
optimum crop growth while placing nu- 
trients in a less-available position to 
weeds growing between the rows. 
D.Mulches 


These are an extremely effective weed-con- 
trol tool in the garden and around the home 
landscape. Mulches are soil coverings such 
as plastic or straw that prevent sunlight from 
reaching the soil. A mulch conserves mois- 
ture and modifies the microclimate and soil 
temperature around the plant Mulches are 
categorized as natural or artificial: natural 


deep after weeds are removed through 
cultivation or with an herbicide. They are 
composed of materials such as bark, 
grass clippings, leaves, compost, manure, 
sawdust, wood chips, straw, hay, crushed 
corn cob, and pine needles. Most natural 
mulches are considered waste products 
and are often disposed of in landfills. 
Many of these mulching materials are 
free of charge. A visit to your local tree- 
care expert or gardening store may pro- 
vide a source. 

As with other materials used in the home 
landscape, the homeowner should exam- 
ine and avoid mulch material with weed 
seeds and live vegetative plant parts ca- 
pable of establishing new weed infesta- 
tions. The life expectancy of natural 
mulch will vary from 1 to 3 years de- 
pending on the material used, depth of 
material, and management associated 
with the landscape or garden. 

Live mulches such as grasses and le- 
gumes sometimes are used between pe- 
rennial plant rows. These live mulches 
are grown to a predetermined stage, 
killed, and allowed to remain in place to 
decompose over time. In the garden, 
natural mulches such as straw can be 
used in planting of asparagus, cabbage, 
carrots, cauliflower, lettuce, peas, pota- 
toes, turnips, and other cool season crops 
to reduce weed competition while main- 
taining cool soil temperatures. 


. Artificial mulches include plastic, polyes- 


ter landscape cloth, and sometimes news- 
paper and tar paper. When artificial 
mulches are used in a landscape applica- 
tion, natural mulches are applied 1-inch 
deep on top. The natural mulch hides the 
artificial mulch and protects it from solar 
degradation. Polyester landscape cloth 
should be used in landscape applications 
rather than plastic or tar paper. Polyester 
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landscape cloth allows air exchange and 
moisture percolation through the mulch 
to the root zone. Natural mulches will 
stay put on polyester landscape cloth but 
will have a tendency to slide off plastic. 


In vegetable garden applications, black 
plastic is the preferred artificial mulch. It 
increases the rate at which soils warm 
during the growing season and it modi- 
fies the microclimate for improved 
growth rates of warm season vegetables 
such as tomato, muskmelon, watermelon, 
cucumber, and squash. Black plastic is 
relatively inexpensive and easy to handle. 
When black plastic is used, irrigation ap- 
plications need to be modified from sur- 
face or sprinkler applied to drip applica- 
tions below the plastic. Other colored 
plastics may enter the commercial market 
place in the future. Colored plastic 
mulches such as red has increased tomato 
yields by 10 to 15 percent over black 
plastic mulch. 

Newsprint also can be used in the garden 
and can be very effective in reducing 
weed problems. Newspapers can be 
turned into the soil at the end of the sea- 
son unlike black plastic which must be 
taken up before cultivation. Tar paper can 
be used to mulch around trees and shrubs, 
but it is more difficult to apply and is 
rarely used. 

. A process that has become more popular 
in recent years is solarization. Solariza- 
tion uses the sun’s energy to raise soil 
temperatures high enough to kill weeds 
including seeds, roots, and rhizomes as 
well as many soil organisms. Solarization 
is accomplished by laying and anchoring 
the edges of a sheet of clear plastic over 
the entire fallowed area to be treated. The 
soil should be moist to conduct and hold 
heat, to stimulate weed seed germination, 
and to prevent dormancy of below- 
ground vegetative plant parts. The soil 
should be firm to conduct heat as deeply 
as possible. 

Maximum weed kill depends upon the 
amount of bright, sunny weather and 
weed species. The longest day of the year 


and most direct solar radiation occurs at 
vernal equinox, June 21. Plastic should 
be in position by June 1 and left in place 
for about 2 months. If precipitation is 
more than 20 inches per year, solarization 
may need to be extended into midsummer 
and may be less satisfactory in such ar- 
eas. 
Late winter and early spring solarization 
may reduce weed populations before 
planting, but it is not as effective as late 
spring and summer solarization. How- 
ever, the entire growing season is not lost 
with this type of solarization. The process 
for accomplishing this type of solariza- 
tion is as follows: 
a. Till the garden soil and prepare the 
seedbed in autumn. 


b. Place clear plastic over the garden in 
midwinter or soon after snow melt. So- 
lar heat will warm the soil under the 
plastic whenever the days are warm 
and sunny, causing seeds to germinate. 
Sprouted weeds will die as daytime 
temperatures under the plastic rise to 
temperatures of 100°F to 130°F which 
should be high enough to kill most 
species. Weeds may also die from 
freezing. 

c. Leave plastic in place and continue so- 
larization until planting time. Because 
tilling the soil after removing the plas- 
tic brings more weed seeds near the 
soil surface, plant without further till- 
age. 

E. Mechanical Control 
Includes hoeing, pulling, rototilling, mow- 
ing, cultivating, and burning. Mechanical 
methods are best adapted to eliminating an- 
nual weeds depending on the species, the 
particular location, and the type of imple- 
ment used. Seedling biennial and perennial 
weeds also can be controlled mechanically. 
Once the perennial weed is able to vegeta- 
tively reproduce, mechanical control is not 
very effective. Mechanical methods such as 
hoeing, mowing, and cultivating cut the 
plant off at or just below the surface leaving 
the root or rhizome behind to send up new 
growth. Deeper tillage such as rototilling or 
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deep plowing may bring some of the roots 
or rhizomes to the surface, but even if a 
small root segment or rhizome remains in 
moist soil, the weed can establish itself 
again. 

In some instances mechanical control can 
spread weeds to infest new areas. Effective 
mechanical control of perennial weeds will 
require cultivation every 14 to 21 days. This 
repeated cultivation over 2 to 3 years stimu- 
lates root development while depleting 
stored food (carbohydrates) and eventually 
the plant dies. 


1. Hoeing cuts the plant at or just below the 
soil surface. Hoes should be kept sharp to 
reduce the effort of controlling weeds. 
Often times gardeners will use the hoe to 
dig or aerate the soil. This is an improper 
use of this tool. Use a shovel or rototiller 
to aerate soil. Deep cultivation has a ten- 
dency to bring weed seed to the soil’s 
surface providing an excellent environ- 
ment for weed seed germination. Deep 
hoeing or tillage in the garden also can 
damage desirable plants. A proper hoeing 
technique disturbs the soil very little 
while removing the weed. Many different 
hoe styles are available. 

2. A hand cultivator or tractor-mounted cul- 
tivator generally consists of v-shaped 
teeth which is used to till soil 1 to 2 
inches deep. The action of this tool is 
similar to the hoe, that is it cuts the weed 
off at or just below the soil surface and 
drags the small weed root to the soil sur- 
face to dry. Other implements such as 
disk harrows, sweeps, rolling cultivators, 
and finger weeders are in this same cat- 
egory. 

3. Mowing is an effective way of reducing 
the amount of seed that weeds will pro- 
duce and eliminating annuals. The prac- 
tice must be timed to remove the top be- 
fore seed is produced. Mowing after vi- 
able seed has set can be a good way of 
spreading weeds to new areas. The vigor 


and stand density of established perennial 


weeds can be reduced through repeated 
mowing, although it requires a long pe- 
riod of time. 


4. Hand weeding is effective but is a labor- 
intensive method of removing weeds 
growing close to desirable plants. Care 
must be taken that the pulling of the weed 
does not damage the roots of desirable 
plants. 

5. Burning or flaming weeds is generally 
done with a propane torch. Timing of the 
operation must be such that control is 
performed before viable seed set. The 
most effective control of annual weeds is 
when they are small (about 3 to 5 inches 
tall). The effect of burning perennial 
weeds is similar to that of mowing. 


Consider carefully where and when this 
method is used, since it is more difficult 
to control in tall dry weeds than previous 
methods outlined. There have been cases 
in which out-of-control burning opera- 
tions have burned a straw pile, barn, or 
home. Check with local ordinances and 
regulations before burning perennial 
weeds. 


F. Chemical Control 


This method can save labor while providing 
acceptable control. When used correctly, 
chemical control can be an inexpensive 
weed control tool. However, it does have 
some drawbacks. Herbicides can injure or 
kill desirable plants and are expensive if 
used improperly. 

Extension educators are often asked to in- 
vestigate injured or dying trees, shrubs, and 
other desirable landscape or garden plants 
that “the neighbor sprayed” only to find out 
that the gardener used herbicide inconsistent 
with the label’s instructions. 


Thoroughly read the label of any herbicide. 
Be sure the beneficial plant to be protected 
is listed on the label. Timing of the herbi- 
cide applications must follow the label in- 
structions. Even an application of 2,4-D for 
control of weeds in lawns can injure grass if 
applied during the heat of the summer. Al- 
ways read and follow label directions! 


1. Herbicides usually are not used in veg- 
etable gardens for several reasons: 
¢ No single herbicide can be used safely 
on all vegetables grown in a garden; 
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¢ Some herbicides can persist in the soil 
and injure sensitive vegetable crops 
the following year; 

e Spray drift can injure sensitive plants 
growing in the garden. 


2. Herbicides are grouped into families 


based on chemical properties and how the 
chemical works to kill the plant. Herbi- 
cides also are grouped by when they are 
applied to control weeds. 

Preemergence herbicides are applied be- 
fore the emergence of the weed or crop. 
Herbicides in this group kill weeds as 
they germinate. These herbicides are fur- 
ther classified as preplant and postplant 
preemergence herbicides. Preplant herbi- 
cides are applied to the soil before plant- 
ing the desired crop and before the weeds 
germinate. Postplant herbicides are ap- 
plied after the desired crop has been 
planted but before the weeds or crop have 
germinated. 

Generally, preemergence herbicides are 
applied to the surface of the soil and ei- 
ther watered in (precipitation or irriga- 
tion) or mechanically incorporated into 
the soil. Failure of these herbicides to 
work may be the result of poor incorpora- 
tion because weeds are already germi- 
nated. 

Postemergence herbicides are designed to 
kill emerged weeds. These herbicides 
may be translocated (e.g., 2,4-D) or may 
be contact herbicides (e.g., paraquat). 
Translocated herbicides are applied to 
foliage or soil. Plants absorb the herbi- 
cide through leaves, stems, or roots; and 
move it through the plant to the site of 
herbicidal action (where the herbicide 
works). Translocated herbicides work 
well on perennial plants because the her- 
bicide is moved to roots and other below- 
ground vegetative reproductive parts. 


Contact herbicides are applied to the foli- 
age of the plant. These herbicides kill 
only where they directly contact the plant 
and do not move within the plant. Con- 
tact herbicides are a poor choice for the 
control of perennial weeds. 


3. Herbicides are further classified as selec- 


tive and nonselective. If the herbicide 

kills the weed but does not injure the ben- 

eficial plant, then the herbicide is termed 
selective. If the herbicide injures or kills 
the weed and beneficial plant, then the 
herbicide is known as nonselective. 

Herbicides should only be used according 

to label directions. Registered uses and 

rates of application are listed on the prod- 
uct label. Improper use or application rate 
can cause injury or death to nontarget 
plants even though the product is selec- 
tive. Selectivity of an herbicide may de- 
pend on any one or a combination of the 
following factors: 

a. Some plants may be able to detoxify 
the herbicide by metabolizing it into a 
harmless substance while other plants 
are killed. 


b. Foliar-applied herbicides may not be 
absorbed by leaves or stems because 
various structures (such as pubescence, 
and thick way cuticles) block the ab- 
sorption of the herbicide. 

c. Selectivity of a herbicide may also be 
due to its placement in the soil. Herbi- 
cides such as Casoron, when applied 
correctly by shallow incorporation, 
will kill germinating weeds and shal- 
low-rooted weeds. Deep-rooted desir- 
able perennial plants will not absorb 
the herbicide because the herbicide is 
placed above the root zone. 


. Soil sterilants are applied to the soil to 


prevent the growth of weeds and other 
plants. Some sterilants may be applied to 
foliage with desired results, but they will 
leave a long-lasting residue in the soil. 
The length of time that a sterilant will be 
effective depends on the rate applied and 
the persistence of the herbicide. 


Extreme care should be taken when using 
soil sterilants. Some of these products 
have a tendency to move with water and 
can easily be leached from the point of 
application to root zones of beneficial 
plants (trees, shrubs, and grass) thus in- 
juring nontarget plants. Soil sterilants are 
not suggested for use in the yard or gar- 
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den because they are long lasting and dif- 
ficult to remove if the homeowner de- 
cides to change the use of the treated 
area. 

Fumigants are nonselective and can kill 
seed and plant parts below the soil sur- 
face. Fumigants are not readily available 
and are only used in greenhouse or com- 
mercial operations. 


5. Herbicides must undergo a series of tests 
before the labeling of the product for use 
by the gardener. These tests evaluate the 
fate of the herbicide in the environment 
and potential hazards to the user and non- 
target organisms. Determining the fate of 
the herbicides in the environment include 
how they degrade, how herbicides move 
with water (leach), how they bind with 
soil, how quickly they volatilize and drift, 
and how toxic they are to fish or other 
nontarget organisms. The label contains 
most of this information as well as direc- 
tions for use. Impact to the environment 
can be minimized by following all of the 
label instructions and environmental 
warning statements. 

Additional information specific to the be- 
havior of herbicides in plants and soils, 
use precautions, toxicological properties, 
and herbicidal use can be obtained from 
your Extension educator. 


V. Herbicide Application Equipment 


Several types of application equipment are 
suitable for weed control. Application equip- 
ment ranges in price from inexpensive canister 
plastic sprayers to elaborate and expensive 
power sprayers pulled by garden tractors. The 
most important consideration is to find suitable 
equipment for the particular job or situation. 
Choose dependable equipment that will have a 
long service life and will do the type of job 
you need. Types of application equipment in- 
clude: 

A.Hand Spray Bottles 


Several home and garden herbicides are 
now packaged in a ready-to-use, disposable 
applicator spray bottles, much like common 
glass and window cleaners. They are meant 
to be used for spot treating small areas or 
individual weeds. 


B. Hose-End Sprayers 
These sprayers attach to the end of a garden 
hose and may be acceptable for soil 
drenches and preemergence herbicides with 
a wide margin of safety. Because they are 
difficult to calibrate and too variable for 
proper application, hose-end sprayers are 
not recommended for most herbicides where 
precision of application is desired. 

C. Compressed Air Canister Sprayers 


The most common sprayers used by home- 
owners are 1- to 3-gallon compressed air 
sprayers. There are metal and plastic mod- 
els. Both are equally effective, but the plas- 
tic model is less expensive. A compressed 
air sprayer is ideal for spot spraying 
postemergence herbicides and will provide a 
reasonably precise application of preemer- 
gence herbicides. Problems encountered 
through the use of this sprayer include 
nozzle plugging and spray tank corrosion 
(this is not a problem with plastic or stain- 
less steel sprayers). 


Compressed air sprayers do present a safety 
problem if the pressure in the tank is not 
equalized with the outside pressure before 
opening the tank to refill or clean. However, 
some manufacturers now include a pressure 
relief valve that eliminates this hazard. 

D. Backpack Sprayers 


Several models of backpack sprayers are 
available. These are usually more expen- 
sive; but they are versatile, have up to a 
5-gallon capacity, and can be maintained at 
more uniform pressure than canister spray- 
ers. These sprayers are constructed of plas- 
tic or stainless steel, but the inexpensive 
plastic models are preferred. One of the few 
disadvantages associated with a backpack 
sprayer is the tendency for the applicator to 
leak and then soak the wearer’s back with 
herbicide. 

E. Power Sprayers 
These sprayers are a good investment and 
ideal for large areas. These sprayers have a 
pump and regulator to provide constant 
pressure and a more uniform spray delivery. 
The spray tank may consist of plastic, fiber- 
glass, stainless steel, galvanized steel, or ep- 
oxy-lined steel. These systems usually have 
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a gun-type nozzle for spot treatments and 
sometimes a boom for broadcast applica- 
tions. The disadvantages of power sprayers 
are similar to those of the backpack sprayers 
and pressurized canister sprayers. 

F. Wick-Wipers 

Various makes and models of “wiper” appli- 

cators are available, primarily for use in ap- 

plying a 33 percent solution of glyphosate. 

Wick-wipers allow accurate placement of 

herbicide on unwanted plants and avoid 

problems with spray drift. 
G.Granular Applicators 

These applicators spread granular herbicide 

formulations of and fertilizers. Two general 

types of granular applicators are available to 
homeowners: 

1. The gravity, or drop-type applicator, is 
best used on level turf areas or on level 
areas where the soil has been firmed. Use 
of this type of applicator on a steep hill or 
loose soil conditions will result in non- 
uniform applications. 


2. The cyclone or whirlybird will operate 
under almost any type of condition but is 
affected by wind and tall vegetation. 


Note: It is best not to use the same sprayer 
for both insect and weed control. Some 
herbicides, such as 2,4-D, are difficult 
to completely remove from sprayers. If 
you do decide to use the same sprayer, 
be sure to wash it with detergent after 
herbicide use. Then, fill the tank and 
prime the system with an ammonia so- 
lution (1 quart of household ammonia 
in 10 quarts of water) and let stand. 
After 12 to 24 hours, rinse and purge 
the sprayer with clean water until the 
ammonia solution is totally removed. 


VI. Sprayer Calibration 


Many people do not calibrate their application 
equipment and then wonder why their weed 
control efforts fail. Calibration for an herbicide 
treatment differs from an insecticide or fungi- 
cide treatment. Insecticides and fungicides are 
applied at a specific concentration while herbi- 
cides are applied at a specific rate of product 
per unit area (e.g., ounces per 1,000 sq ft). 


Therefore, the amount of water used is not as 
important as the amount of herbicide used per 
unit area as long as adequate coverage is ob- 
tained with the water used. 


Factors affecting the calibration of a sprayer 
include pressure, nozzle size, condition, num- 
ber, as well as the viscosity of the spray, and 
the speed at which the area is covered. Vari- 
able pressure will cause variable sprayer. 
Therefore, maintaining constant pressure or 
using a pressure regulator will facilitate a con- 
sistent application. The rate of speed that an 
area is covered should be held as constant as 
possible to improve the accuracy of the appli- 
cation. Gardeners using hand-held or hand-op- 
erated sprayers will operate their sprayers at 
different pressures and cover areas at different 
speeds. Therefore, calibration should be done 
by the individual who will be making the ap- 
plication. 

A.Calculating Your Sprayer 

Any kind of sprayer can be calibrated by 

using the following steps: 

1. Check the operation of the sprayer. 
Check for a clogged nozzle and hose, rust 
in the tank, and leaks. Thoroughly clean 
and repair the sprayer before calibrating 
the sprayer. 

2. Mark off 100 square feet. (You may want 
to use 1,000 square feet for more accurate 
calibration.) Use a string or garden hose 
to mark off the area. 

3. Add a known quantity of water to the 
sprayer that is sufficient to cover the 
marked off calibration area. 


4. Spray the calibration area exactly as you 
would spray herbicide. Be sure to walk 
the same speed and use the same pressure 
as you would when spraying the herbi- 
cide. Remember, you only need to lightly 
wet the plants. Don’t spray until the wa- 
ter drips off. 


Note: Many recommendations are given per 
1,000 square feet. If 100 square feet is 
used for calibration, multiply the dif- 
ference remaining in the tank by 10 to 
calculate the amount of water that 
would be required to cover 1,000 
square feet. 
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5. Measure the remaining water in the tank. 
The difference between what you origi- 
nally added to the tank and what remains 
is the amount of water required to cover 
100 square feet (or 1,000 square feet). 


¢ Ifyou applied 18 fluid ounces to a 100 
square foot area, 180 fluid ounces or 
1.4 gallons of water to cover a 1,000 
square foot area. 


e Add the recommended rate of chemi- 
cal to the amount of water needed to 
spray 1,000 square feet. 

e Apply the herbicide by walking the 
same speed and using the same pres- 
sure as when you calibrated. 





Example: You have sprayed 13 ounces 
on the 100 square feet. 


13 oz x 10 = 130 oz (about | gallon) 
per 1,000 square feet 


Add the recommended amount of her- 
bicide to 1 gallon of water to spray the 
1,000 sq ft area. 


B. Granular Applicators 
These can be calibrated in a similar way as 
sprayers, but the applicator must use the 
herbicide granular material in the calibration 
process. A cement or asphalt driveway or a 
large plastic canvas sheet can be used to 
catch the herbicide as it is distributed by the 
spreader. The surface area of the drive or 
canvas sheet is measured. Then the applica- 
tor is operated in the same manner that it 
would be operated for the actual application. 
After completing this calibration applica- 
tion, the granules are swept up and weighed. 
Adjustments are made to the applicator until 
the desired amount is being applied in a 
consistent manner. The operator should note 
the setting on the applicator so that calibra- 
tion is not required before each time an ap- 
plication is made. However, calibration 
should be done whenever the source of the 
material changes, or at the beginning of the 
season each year. 


VII. Tree Stump Removal 


When trees are cut from a landscape, removal 
of the remaining stumps often becomes a diffi- 
cult problem. 


A. Mechanical Removal 


Using heavy equipment, such as a back hoe, 
to remove a tree stump can be expensive. It 

also might result in unacceptable damage to 
turf, ornamentals, or other adjacent vegeta- 

tion. Failure to remove the complete stump 

and roots will often result in a proliferation 

of new shoots. 


Some homeowners use an axe or chain saw 
to cut away stumps. This generally requires 
a lot of time and energy but can be success- 
ful if the trunk is not too large, and if the 
roots can be removed. 

B. Chemical Treatments 


Treating tree trunks with an appropriate her- 
bicide concentrate before cutting (or treat- 
ment of live stumps after cutting) will kill 
stumps and roots, and stop sprouts from de- 
veloping. Use caution when treating trunks 
or stumps with herbicides. Some herbicides 
may leach into the root zone of nearby 
plants. Application of herbicide is usually 
best accomplished with a paint brush rather 
than a sprayer. A dead stump will normally 
decompose in 1 or 2 years. Then, the rotted 
wood can easily be removed by hand. 


VIII. Noxious Weeds 


“Noxious weed” means kind of 
species of any plant having the potential 
to cause injury to public health, crops, 
livestock, land or other property, and 
which is designated as noxious by the 
director. 

Chapter 24, Title 22, Idaho Code, Noxious Weeds 


Noxious weeds are weeds that have been de- 
clared by law to be noxious. Property owners 
must not allow noxious weeds to go to seed or 
propagate on their land. Idaho, through the 
State Department of Agriculture, determines 
weeds to be listed as noxious and provides 
counties the power to administer the law. 


Procedures have been set by law and rules pro- 
mulgated by the State Department of Agricul- 
ture which form noxious weed districts. These 
districts direct noxious weed control efforts 
within in their jurisdiction. These efforts may 
include handling complaints, entering property 
through an established procedure to control 
noxious weeds, attaching claims against prop- 
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erty to cover control costs, and cooperating 
with other agencies and organizations in con- 
trolling noxious weeds. The weeds listed in 
Table 4 are officially designated and published 
as noxious. 


It shall be the duty and responsibility 
of all persons and nonfederal agencies to 
control noxious weeds on land and 
property that they own, in accordance 
with this chapter and with rules and 
regulations promulgated by the director 
of the Department of Agriculture. 


Chapter 24, Title 22, Idaho Code, Noxious Weeds 


Table 4. Designation of Idaho noxious weeds. 


Black henbane (Hyoscyamus niger L.) 
Buffalobur (Solanum rostratum Dun.) 

Canada thistle [Cirsium arvense (L.) Scop.] 
Dalmatian toadflax [Linaria dalmatica) (L.) Mill.] 
Diffuse knapweed (Centaurea diffusa Lam.) 
Dyer’s woad (/satis tinctoria L.) 

Eurasian watermilfoil 

Field bindweed (Convolvulus arvensis L.) 
Hoary cress [Cardaria draba (L.) Desv.] 
Johnsongrass [Sorghum halepense (L.) Pers.] 
Jointed goatgrass (Aegilops cylindrica Host) 
Leafy spruge (Euphorbia esula L.) 

Matgrass (Naraus stricta L.) 

Meadow knapweed (Centaurea pratensis Thuill.) 
Milium (Milium vernal Bieb.) 

Orange hawkweed (Hieracium aurantiacum L.) 
Musk thistle (Carduus nutans L.) 

Perennial pepperweed (Lepidium latifolium L.) 
Perennial sowthistle (Sonchus arvensis L.) 
Poison hemlock (Conium maculatum L.) 
Puncturevine (Tribulus terrestris L.) 

Purple loosestrife (Lythrum salicaria L.) 

Rush skeletonweed (Chongrilla juncea L.) 
Russian knapweed [Acroptiloa repens (L.) DC.] 
Scotch broom [Cytisus scopariu (L.) Link] 
Scotch thistle (Onopordon acanthium L.) 
Silverleaf nightshade (Solanum elaeagnifolium Cav.) 
Skeletonleaf bursage (Ambrosia tomentosa Nutt.) 
Spotted knapweed (Centaurea maculosa Lam.) 
Syrian beancaper (Zygophyllum fabago L.) 
Tansy ragwort (Senecio jacobaea L.) 

Toothed spurge (Euphorbia dentata Michx.) 
White-top [Caradaria draba (L.) Desv.] 

Yellow hawkweed (Hieracium pratense Tausch) 
Yellow starthistle (Centaurea solstitialis L.) 


Yellow toadflax (Linaria vulgaris Mill.) 


Published 1993. Revised 1996. 
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Weeds of the North Central States, North Central Re- 
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Herbicide Handbook. 1994. Weed Science Society 
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Chapter 15 
Turfgrass Establishment and Management 





Susan M. Bell, Extension Educator, University of Idaho Extension, Ada County 
L. Darwin McKay, Owner, The Turf Company, Idaho and High Desert Turf, Nevada 


INTRODUCTION 


Turfgrasses enhance the appearance and utility of 
home landscapes, parks, golf courses, sports fields, 
and other greenbelt areas. Lawns improve urban 
environments by reducing erosion, temperature, 
noise, dust, glare, and carbon dioxide. Grass is so 
efficient at converting carbon dioxide to oxygen that 
an area 50 feet x 50 feet generates enough oxygen 
to meet the needs of a family of four. A lawn also 
provides the setting and unity for other landscape 
elements, such as buildings, patios, water features, 
trees, shrubs, and flowers. 


Everyone knows what a healthy lawn should look 
like—a uniformly green carpet free of insects, 
weeds, and diseases. Establishing and maintaining 
such a lawn is a long-term commitment of labor, 
money, and other resources. The homeowner faces 
many decisions. What type of lawn is needed? Will 
it be a showplace, a recreational area, a backdrop 
for other landscape plants, or a combination of the 
above? What level of maintenance will be provided? 
Will the family perform the maintenance or hire it 
out? High maintenance usually means greater 
expenditures of time and/or money. Are both 
available? 


Successful establishment and maintenance of a 
healthy lawn requires knowledge of climate, soils, 
and availability of water and other resources. 
Climate, soils, and topography vary greatly across 
Idaho. Climate depends on location, ranging from 
the warm, arid south to the cooler, semiarid north. 
Idaho’s natural vegetation ranges from sagebrush 
and bunchgrasses in the south to evergreen forests 
in the north and at higher elevations. 


SOIL AND SITE CONSIDERATIONS 


Evaluating the site 


Assess your site’s limitations. Lack of light or 
water, poor drainage, or shallow or compacted soils 
can limit a site’s ability to produce quality turfgrass. 
Turf needs at least 4 hours of direct sunlight a day 
to thrive. In general, it is best to have at least 1 foot 
of soil over any hardpan (caliche), dense clay, or 
gravelly subsoil. If less than a foot of soil exists 
over hardpan or dense clay, drainage problems and 
restricted root growth will result in turf failure. On 
the other hand, the limited water- and nutrient-hold- 
ing capacity of gravelly subsoil will also cause turf 
to fail. In very low-light areas, on steep banks, and 
where soil and/or water are inadequate, ground cov- 
ers, meadow grasses, low-growing shrubs, and 
mulch are more realistic alternatives to mowed turf. 


Soil texture and structure 


Sand, silt, and clay describe the three basic sizes 
of soil particles. A soil’s percentage of sand, silt, 
and clay determine its texture. Soil structure refers 
to the arrangement of soil particles into aggregates. 
For more information, see chapter 5. 


Lawns can grow on essentially any soil texture, 
from sand to clay, but a fine sandy silt loam is ideal. 
Sandy or gravelly soils make it difficult to maintain 
nutrition and moisture levels, while compacted 
clayey soils can have water infiltration and drainage 
problems. 


Both sandy and clayey soils can be improved by 
regular additions of organic matter. Humus (finished 
compost) modifies soil structure to improve aeration 
and drainage. In addition, humus can improve a 
soil’s ability to hold nutrients and water, and it is a 
food source for beneficial soil microorganisms. 
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Soil pH and fertility 


A soil analysis performed prior to lawn establish- 
ment will provide valuable information about exist- 
ing nutrients, pH, and organic matter. Lawn grasses 
flourish at a soil pH between 6.0 and 7.5. A pH out- 
side of this range can lead to chronic micronutrient 
deficiencies and poor growth. Soil pH can be 
adjusted slightly. If adjustment is needed, it’s best to 
do so during soil preparation, before seeding or sod- 
ding. See chapter 5 for more information. 


Phosphorus is essential for root development. 
Unlike most nutrients, surface-applied phosphorus 
does not move readily down into the soil profile, so 
it’s best to incorporate it into the soil before seeding 
or sodding (see “Soil Preparation,” page 15-5). 


CHOOSING A TURFGRASS 


Cool-season grasses can withstand Idaho’s cold 
winters and perform well under most conditions 
found in the state. Most turf species have been 
hybridized to produce cultivars (cultivated varieties) 
with specific characteristics, such as fine texture, 
high density, and dark green color; early spring 
green-up; tolerance to cold, drought, or traffic; or 
resistance to insects and diseases. 


During the intense heat of summer, cool-season 
grasses often turn tan and go semidormant. This 
condition is a natural survival mechanism. Once the 
heat of summer ends and more water is available, 
the grass will resume growth and become green 
again. 


Table 1. Cool-season turfgrass cultivars for Idaho. 


Quick turfgrass identification 


Bluegrass 

+ Fine blades, canoe-shaped blade tip 

+ Rhizomatous growth habit 

Ryegrass 

+ Fine blades, upper side heavily veined, shiny 
lower leaf surface, pointed tip 

+ Bunch-type growth 

Tall fescue 

* Fine to medium-sized blades 

+ Upper side heavily veined, lower leaf surface 
smooth with prominent midvein, pointed tip 

+ Most have a bunch-type growth habit 

Fine fescue 

* Very fine needle-like blades, pointed tip 

+ Bunch-type or rhizomatous growth, depending 
on species 





Selecting a turfgrass depends on site characteris- 
tics and on how the lawn will be used (e.g., playing 
field or perfect lawn). Grass varieties are available 
for almost any situation. For lawns that receive a 
large amount of heavy play or foot traffic, turf-type 
tall fescue or perennial ryegrass is often used. If 
many trees are present, select grasses that can with- 
stand shade, such as fine fescue. Some recently 
introduced turfgrasses are more xeric, using 50 per- 
cent less water than older varieties. In some situa- 
tions, a mixture of species may be the best option. 
Table 1 lists cool-season grass species and many 
cultivars. See the sidebar above for quick turfgrass 





Type of turfgrass Cultivars 





Kentucky bluegrass 


Award, NuGlade, Bluechip Plus, Everglade, NuDestiny, Nublue Plus, Liberator, Rugby II, 


Adelphi, Fylking, Parade, Galaxy, Park, Pennstar, Baron, Liberty, Majestic, Touchdown, 
Freedom, Newport, Victa, Nuget, Challenger, Kenblue, Plush, Chateau, New Blue, New Star, 


Washington, Classic 
Perennial ryegrass 


Accent, Caddieshack, Goalkeeper, Top Gun, All Star, Diplomat, Derby, Evening Shade, Fiesta 


Il, Manhattan Il, Omega II, Ovation, Pennant, Regal, Saturn, SR 4000, Troubadour, Palmer, 


Prelude, Patriot Il, Yorktown II 
Turf-type tall fescue 


Inferno, NoNet, Quest, Summer, Watersaver (RTF), Arid 3, Crossfire, Falcon, Jaguar Il, 


Monarch, Mustang, Rebel Il, Titan, Bonsai, Twilight 


Fine fescues: 
Chewings fescue 
Creeping red fescue 
Hard fescue 


Sheep fescue Marco Polo 


J-5 chewings fescue, Banner, Barialia, Cascade, Jamestown 
Audubon, Pennlawn, Rainer, Ruby, Wintergreen 
Ecostar Plus, Rescue 911, Biljart, Durar, Reliant, SR 3000, Scaldi 
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identification. See table 2 to compare characteristics 
of different turf species. 


Note: Consult your local University of Idaho 
Extension office for recommended grass species or 
cultivars for your area. 


Kentucky bluegrass 


Kentucky bluegrass is probably the most com- 
mon cool-season grass for lawns, and it is part of 
most grass mixtures. A monoculture (pure stand) of 
Kentucky bluegrass is not recommended because of 
insect and disease problems. 


Kentucky bluegrass has a high fertility require- 
ment and a high water requirement. It does not tol- 
erate shade. Kentucky bluegrass is slow to germi- 
nate and establish, but it is good at repairing dam- 
aged turf areas because of its ability to spread via 
rhizomes. However, it can spread into flower beds 
that border lawn areas and is a strong thatch former. 


Tall and fine fescues 


Turf-type tall fescue. Tall fescue is usually 
planted as a monoculture or mixed with fine fes- 
cues. Newer turf-type tall fescue cultivars, 
especially dwarf cultivars, are thinner bladed than 
older varieties and, once established, look very 
similar to Kentucky bluegrass. These turf-type 
fescues are not the same as coarse pasture fescues. 


Tall fescue is resilient and well adapted to a wide 
range of soil conditions. It tolerates heat and 
drought better than most cool-season turfgrasses due 
to its deep root system (4 to 6 feet). Its fertility 


Table 2. Turf characteristics. 


Endophytes 


Perennial ryegrass and most turf-type tall fescue 
cultivars live in a symbiotic (mutually beneficial) 
relationship with endophytes. These naturally 
occurring fungi produce a wide range of chemi- 
cals with insecticidal properties, the most impor- 
tant being alkaloids. These chemicals move 
within the grass plant, giving it built-in defense 


against billbugs, sod webworms, army worms, 
and chinch bugs. Some resistance to nema- 
todes has also been documented. 


Different species of endophytes infect different 
grasses. Acremonium foliar infects perennial 
ryegrass, while A. coenophialum infects tall fes- 
cue. Endophyte levels vary, depending on the 
grass cultivar. 





requirement is medium, and its water requirement is 
medium. Many tall fescue cultivars contain fungal 
endophytes, which ward off insect attacks—a major 
benefit where turf insects proliferate (see sidebar 
above). 


Tall fescue tends to withstand traffic and heavy 
use and is often used on football and other playing 
fields. It does not tolerate low mowing. Most tall 
fescue cultivars are bunchgrasses; they do not 
spread by rhizomes and thus do not form thatch or 
invade flower beds. In recent years, a few spreading 
turf-type cultivars have been developed. 





Characteristic 


Turf-type tall fescue Kentucky bluegrass 


Bluegrass/Ryegrass mix Fine fescue 





Fine to medium Fine 
Slow to medium Medium 


Leaf texture 
Growth rate 


Fine with high luster Very fine 
Medium Slow 


Rooting depth Very deep (4-6 ft) Shallow (6-12 inches) | Medium (18 inches) Deep (2-3 ft) 
Thatch production None to low High Varies@ Low to medium? 
Water requirements Medium High High Low to medium 
Fertilizer requirements Medium High High Low to medium 
Insect resistance High Medium High High 

Disease resistance High Low to medium High High 

Drought tolerance High Low to medium Low to medium High 

Heat tolerance High Low to medium Low to medium Low 

Shade tolerance Medium Low Low to medium High 

Cold tolerance Medium to high High Medium to high Medium to high 
Traffic tolerance High Medium High Medium 





aThatch production depends on the percentage of bluegrass in the mix. Bluegrass is a strong thatch producer, while perennial ryegrass 


produces none. 


bFine fescue thatch production depends on the grass variety and increases with higher fertility levels. 
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Fineleaf fescues. Fine fescues include creeping 
red fescue, chewings fescue, hard fescue, and sheep 
fescue. These species are often added to mixtures 
with other cool-season grasses to provide drought 
tolerance and disease resistance. These grasses have 
the narrowest leaves of any lawn grass. Sheep fes- 
cue is an Idaho native grass with a blue-green 
appearance. 


Fine fescues perform best in shady conditions. 
Seed mixes for moderate shade should contain 20 to 
30 percent fine fescue. These grasses are adapted to 
well-drained, infertile soils. Their fertilization 
requirements are low to medium, and their water 
requirement is low to medium. 


Fine fescues are excellent for overseeding lawns 
to improve turf quality. On slopes, they often are 
left unmowed to create a meadow effect. 


Creeping red fescue has a spreading rhizomatous 
root system that will easily cover open soil areas to 
create a lawn. Chewings fescue is a bunchgrass that 
does not spread. It must be planted thickly to ensure 
dense, even turf. Sheep fescue and hard fescue are 
also bunch types; they make excellent turf, have 
extensive root systems, and are very drought 
tolerant. 


Perennial ryegrass 


Turf-type perennial ryegrass germinates and 
establishes rapidly, often within 6 days. This bunch- 
grass is extremely wear tolerant, producing beautiful 
lawns that do not form thatch. 


Ryegrass blends well with other grasses and adds 
insect resistance due to its symbiotic relationship 
with endophytes. Mixtures of perennial ryegrass and 
Kentucky bluegrass create a turf far superior to 
either species grown alone. 


Like Kentucky bluegrass, perennial ryegrass 
requires medium to high fertility levels. It has a 
medium water requirement. Ryegrass leaves are 
fibrous and require a sharp mower blade to avoid 
shredding or tearing the grass. 


SITE PREPARATION 


Preplant weed control 


If perennial weeds or undesirable grasses are 
present, preplant weed control is critical. A non- 
selective herbicide, such as one containing 
glyphosate, can be used. More than one application 


may be necessary for some perennial weeds. Follow 
herbicide label directions carefully. 


Soil preparation 


Regardless of whether a lawn is established by 
seeding or sodding, the key to success is proper soil 
preparation. Following new home construction, 
debris is often left in the lawn area. Materials such 
as cement, wood, bricks, nails, sand, and gravel 
create unfavorable conditions for lawn grasses and 
usually result in dry spots. They also block root 
development and can cause mowing hazards. 
Remove these materials prior to grading and lawn 
installation. 


If possible, remove rocks from the upper 2 inches 
of soil to provide a uniform medium for grass roots. 
If tree stumps or other organic debris are present, 
remove them rather than covering them with soil. 
Buried stumps and logs create soil depressions as 
they decay, often accompanied by fairy ring fungus 
and other fungi (see “Diseases,” page 15-18). 


The only chance to modify soil structure and 
drainage is before lawn establishment. Apply 1 to 
2 inches of humus before rototilling. Humus can be 
purchased by the bag or in bulk at nurseries. For 
more information on composting and producing 
humus at home, see chapter 8. If a soil test indicates 
that fertilizer is needed, apply it now, especially if 
you are using an organic or slow-release fertilizer, 
as these products need time to break down. This is 
also the time to adjust pH, if needed. See chapter 5 
for more information. Rototill all amendments into 
the top 8 to 10 inches of soil. 


Contour and slope are determined by the existing 
landscape and by structures such as buildings, 
walks, and driveways. Slope the lawn away from 
the house. Minor surface irregularities will become 
permanent after grass roots have locked soil parti- 
cles together. After establishing the rough grade, 
rake and smooth the area to fill holes or depressions 
and reduce high spots. The smoother the area, the 
better its appearance. Allow 2 to 4 weeks for set- 
tling before planting the lawn. Two or three soaking 
and drying periods during this time will facilitate 
settling. 


Installing a sprinkler system 


If an in-ground system is desired, install it after 
final grading and smoothing, but before seeding or 
sodding. 
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ESTABLISHING A LAWN BY SEEDING 


Seed selection 


Always purchase high-quality seed. Although 
seeding is an inexpensive way to produce a lawn, 
the cost of seed is a small portion of the total cost of 
establishment. Quality seed costs a little more, but it 
is worth it. Saving a few dollars by compromising 
on seed quality will only jeopardize your overall 
investment in your lawn. Purchase seed that is 
labeled as containing “0% weed seed.” Why plant 
weeds if you don’t have to? 


Certified seed. Buying certified seed is a good 
practice. Certification ensures that a seed package 
contains quality seed of the cultivar named on the 
label. When certified seed is sold in bulk, a blue 
certification label is attached to the seed bag. 


Seed package labels. Seed package labels con- 
tain valuable information to help you choose wisely 
(figure 1). The seed analysis enables you to deter- 
mine how well the seed should perform and its cost 
effectiveness compared to other brands. The follow- 
ing terms are used on grass seed labels: 


e Pure seed — percentage (by weight) that is 
seed of the specified crop 


¢ Germination— percentage of viable (live) 
seed 


¢ Inert matter— percentage (by weight) of 
chaff, dirt, trash, and anything else that is not 
seed 


¢ Date of test—date of the seed analysis; it 
should be within the past 15 months. 


¢ Weed seeds— percentage (by weight) of weed 
seeds in the sample and the number of noxious 
weed seeds present (Note: It is against Idaho 
law to sell seed containing noxious weed 
seeds. If the label lists noxious weeds, do not 
purchase the seed and report it to the Idaho 
Department of Agriculture.) 


¢ Other crop seeds— percentage (by weight) of 
crop seed other than the crop specified. For 
example, tall fescue seed might include some 
orchardgrass and annual ryegrass seed. 
Kentucky bluegrass might include bentgrass, 
annual ryegrass, tall fescue, or perennial rye- 
grass seed. 


Comparing cost. When comparing seed lots of 
similar quality, calculate the cost of Pure Live Seed 


How much do you need? 


Seeding and fertilizer rates often are given as 
amounts per 1,000 square feet. Follow the steps 
below to calculate how much to purchase. 
1. Estimate lawn size. Use one of the following 
methods. 
+ Use a measuring wheel to measure the 
lawn area. 


+ If the lawn is a small square or rectangle, 
multiply length by width to get the square 
footage. For example, 

10 ft x 20 ft = 200 sq ft. 


* If you know the lot size in acres, multiply 
by 44,000 to get an approximate square 
footage. For example, 

0.5 acre x 44,000 = 22,000 sq ft. 

Don’t include space occupied by nonlawn 
areas, such as the house or flower beds. 
In this example, if only one-quarter of the 
area is lawn, then the lawn is 5,500 sq ft 
(22,000 sq ft x 0.25 = 5,500 sq ft). 


. Calculate the amount of product needed. 
Multiply the seeding or fertilizer rate (per 
1,000 square feet) by the lawn size found in 
step 1. Then divide by 1,000. For example, 
5 Ib x 5,500 sq ft + 1,000 = 27.5 Ib. 

This is the amount to purchase. 






















( SAMPLE SEED CoO., >) 
Idaho Falls, ID 
LOT: IA 


DATE OF TEST: 6/2015 
GRASSES 
98% Park Kentucky bluegrass C) 





85% Germination 








OTHER INGREDIENTS 
0.5% Crop 
1.2% Inert matter 


\ 0.0% Noxious weeds ) 








Figure 1. Sample seed label. 


(PLS). Pure Live Seed indicates the percentage of 
seed that will germinate and produce the expected 
lawn quality. To determine PLS, multiply the 
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germination percentage by the percentage of pure 
seed and then multiply by 100. For example: 


Germination = 85% 

Purity = 98% 

Calculation: 0.85 x 0.98 = 0.833 
0.833 x 100 = 83.3% PLS 


Now, to obtain the cost per pound of PLS, divide 
the price per pound of the seed by the PLS. For 
example: 


Price per pound = $4.00 
PLS = 83.3% 
Calculation: $4.00 + 0.833 = $4.80/lb 


Seeding rate 


Seeds vary in size, weight, and growth rate, 
depending on the grass species. For this reason, 
seeding rates vary. Follow directions on the seed 
package or the general guidelines in table 3. 
Calibrate the spreader to deliver the appropriate 
seeding rate. See the sidebar “How Much Do You 
Need?,” page 15-6, to calculate how much seed to 
purchase. 


When to sow 


It can take 4 to 6 months to thoroughly establish 
a lawn from seed. The optimum time for seeding 
turf is in the fall, from mid-August through mid- 
September (earlier at higher elevations). Completing 
seeding during this time frame allows the grass to 
become well established before winter. 


Fall seeding is much more successful than spring 
seeding for several reasons. Warm days and cool 
nights in the fall provide ideal conditions for 
seedling growth. Also, there is less weed competi- 
tion. The first heavy frost will kill tender broadleaf 
weeds and summer annual grasses that germinate 
with the grass seed. By spring, lawns seeded the 
previous fall will be well rooted and have good top 
growth, making them drought- and heat-tolerant by 
summer. 


Table 3. Seeding rates for cool-season turfgrasses. 





Seeding rate 











In some dry or short-season growing areas of 
Idaho, grass seed is sown on top of the soil just 
before winter snows to take advantage of the insu- 
lating capacity of snow and moisture from snow 
melt. The grass will germinate in spring once the 
snow recedes. 


Spring seeding (April through May) is used 
where rain or early frost prevents soil preparation 
and seeding in the fall, or if the fall seeding time is 
missed. Seed as soon as the ground is dry enough to 
be worked without damaging soil structure. 
Germination periods depend on soil temperature. 
For example, an April sowing will take longer to 
germinate than a May sowing. If seed is sown too 
early, when the soil is cold and damp, germination 
will be slow and irregular. 


Spring-seeded turf may face strong competition 
from germinating weeds in some areas. If practical, 
wait until annual weed seeds germinate, cultivate 
the soil to kill them, and then sow the grass seed. 
This option is feasible if seeding can still be done in 
May to allow the lawn to establish before the heat 
of summer. 


Establishing turfgrass by seeding in midsummer 
(July and August) is difficult due to high tempera- 
tures, evaporation, and drought conditions. Summer 
seeding can be successful only if supplemental irri- 
gation is available. The seeded area must be kept 
moist during the entire germination period. If the 
surface dries before seedlings emerge, the percent- 
age and rate of germination will be severely 
reduced. 


Seeding methods 


Only very small spots can be effectively seeded 
by hand, as it is difficult to distribute seed evenly 
using this method. Lawns usually are seeded with a 
drop spreader or rotary (cyclone) spreader. Drop 
spreaders are more accurate than rotary spreaders. 
They also work better along driveways, sidewalks, 
and flower beds because they do not drop seed 
where it is unwanted. 


To ensure uniform distribution of seed, divide the 
recommended amount of seed into two equal parts. 





Species (Ib/1,000 sq ft) (Ib/acre) : ; : 
Kentucky bluegrass {2 40-80 ae half a saa . a epein on a — 
Beiennialiveqraée 4-6 160-240 half perpendicular to the irst. ightly rake the see 
. into the soil surface (about % inch). Do not rake 
Fine fescue 3-5 120-200 : : : 
heavily, as doing so will cover the seed too deeply. 
Tall fescue 4-6 160-240 
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You can enhance germination by using a roller to 
improve seed-to-soil contact. 


Top-dressing seeded areas 


Grass seed can take | to 3 weeks to germinate, 
depending on species. Top-dressing means applying 
a thin layer (% to 4 inch) of some material to the 
surface of a newly planted seedbed to encourage 
germination. A layer of top-dressing reduces seed 
displacement by wind, rain, and irrigation. It also 
prevents birds from eating seeds, raises humidity at 
the soil surface, and reduces soil crusting.While top- 
dressing is not essential, it is helpful, especially on 
sloped sites. Humus, peat moss, chopped straw, 
dried grass clippings, and clean topsoil are com- 
monly used for top-dressing. Choice of material 
depends on the site, availability, cost, and ease of 
handling. 


Watering and fertilizing 


Failure to provide sufficient moisture is a major 
cause of unsuccessful turf establishment. After seed- 
ing, the top 1 inch of soil must be kept consistently 
moist. If rainfall is inadequate, irrigate a short 
amount of time twice each day for the first 3 weeks. 
Summer-seeded turf may require three or more irri- 
gations per day. After seedlings have grown enough 
to mow, reduce irrigation frequency (see 
“Irrigation,” page 15-12). 


If a fertilizer was applied before planting, there 
usually is no need to fertilize a lawn before it is 4 to 
6 weeks old. If no fertilizer was applied prior to 
seeding, use a cyclone spreader to apply a half-rate 
application of starter fertilizer (e.g., 5-10-10 or 
15-15-15) after the lawn is mowable. 


Mowing 

Start mowing as soon as the grass is tall enough 
to cut (more than 2 inches). Frequent mowing helps 
control annual weeds and limits clipping accumula- 
tion, which might smother the new turf. 


Set the mower at the proper cutting height for 
your grass species, and keep the mower blade sharp. 
See table 4 for recommended mowing heights. 
Follow the one-third rule; remove no more than 
one-third of the leaf growth at each mowing. Avoid 
mowing when it is muddy, as mud on mower wheels 
may adhere to seedlings and pull them out of the 
ground. 


Table 4. Recommended mowing heights. 








Height 
Species (inches)@ 
Kentucky bluegrass 1.5-3 
Perennial ryegrass 1-2 
Fine fescue 2-3 
Tall fescue 2-4 





ln spring and fall, use the lower end of the range. Use the 
higher end of the range in summer. 


Weed control 


To avoid turf damage, do not spray weeds until 
the new lawn is at least 6 weeks old. Following fall 
seeding, the first heavy frost may eliminate most 
weeds, thus reducing the need for herbicides. 


Overseeding 


The potential for a lawn to provide a quality sur- 
face depends on the species and cultivars of grasses 
present. The best maintenance program is not likely 
to produce a quality lawn if inferior grasses domi- 
nate the stand. Over time, most lawns eventually 
become invaded with less desirable grass species, 
such as bentgrass and pasture fescues. Periodic infu- 
sion of new, improved cultivars into an existing turf 
will increase the chances of maintaining a high- 
quality lawn. Reseeding bare spots or thickening up 
sparse turf are additional reasons to overseed. 
Overseeding is usually done in late summer or early 
fall. However, small areas can be overseeded at any 
time, as long as they are kept moist during 
germination. 


Spot seeding. If seeding a small area, work the 
area with a hard-tined rake or shovel. If the area is 
compacted, add some humus and incorporate thor- 
oughly. Mix fertilizer into the soil, if needed (see 
“Soil Preparation,” page 15-5), and sow the grass 
seed. Rake the area lightly following seeding to 
incorporate the seed into the soil. This will increase 
soil-to-seed contact and enhance germination. 


Changing grass species. Changing to a more 
desirable grass species without removing the old 
grass is a type of overseeding. First, use a nonselec- 
tive herbicide such as glyposate to kill the old lawn. 
More than one application may be necessary. 


After the lawn dies, mow as closely as possible. 
Then dethatch the area with a vertical mower or 
dethatching machine (see “Thatch Management,” 
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page 15-11). Rake up the accumulated debris, and 
dethatch again in a perpendicular direction. Rake up 
the remaining debris. 


Keep in mind that if a soil problem existed before 
the original lawn was seeded (e.g., dry, compacted 
soil), the problem will remain after the new turf is 
seeded. Where underlying soil problems exist, com- 
plete renovation may be needed (see “Turf 
Renovation,” page 15-17). 


Finally, seed the area with the new grass species. 
Rake lightly to incorporate the seed into the soil. 
Apply a thin layer (% to % inch) of topsoil or humus 
and begin watering as you would a newly seeded 
lawn. 


ESTABLISHING A LAWN BY SODDING 


Benefits of sod 


Sod offers the instant beauty of a lush, weed-free 
lawn that can be used in as few as 3 weeks after 
installation. Sod may be the solution for a family in 
a new home where children need a safe, clean place 
to play, or where a steep slope increases the risk of 
erosion. Other advantages of sodding include the 
following: (1) an instant increase in property value, 
(2) elimination of the need for top-dressing, (3) 
reduced need for weed control and water during 
establishment, and (4) reduced effort to nurture a 
new lawn to full establishment. 


On the other hand, sod costs about six times more 
than grass seed, and installion may involve addi- 
tional expenses, such as labor to remove the old turf 
and install the sod. 


Purchasing sod 


Several types of sod are available for residential 
landscapes, with each type suited to a particular 
environment or use. The most common types are 
Kentucky bluegrass blends, bluegrass—perennial rye- 
grass mixtures, tall fescue-fine fescue mixtures, and 
turf-type tall fescue monocultures. If possible, 
examine the sod before ordering. Sod should be of 
uniform color and thickness, with minimal weeds. 


Preparing for sod delivery 


Prepare the site before scheduling delivery of the 
sod. Soil preparation for seeding and sodding are 
essentially the same (see “Site Preparation,” 
page 15-5). Do not skimp on soil preparation or site 
grading. 


Do not lay sod on dry soil. Even if sod is watered 
immediately after installation, root growth will be 
hindered. Water to a depth of 6 to 8 inches 24 to 
48 hours before installation. It is important to allow 
enough time between watering and sod installation 
so that the site is not muddy when installation 
begins. 


Sod is heavy; it weighs about 50 pounds per 
10 square feet. Piece size varies, depending on the 
cutting machine used. Pieces typically are 18 inches 
wide x 80 inches long or 24 inches wide x 
60 inches long. Each piece makes up 10 square feet. 
Sod is shipped on wooden pallets, each stacked with 
500 to 700 square feet of grass. 


Be on-site when the sod arrives so that the pallets 
can be positioned to minimize the distance that sod 
rolls must be carried. Examine several rolls before 
accepting the sod. 


Plan to lay the sod immediately. If you must wait 
a day, keep the rolls moist (not soggy) and in a 
shaded location. For a delay of up to a week, it is 
best to unroll the sod on a plastic tarp or cement to 
avoid having it root into itself or into the soil where 
it’s stacked. Make sure to keep the sod moist. 


Sod installation 


Sodding can be successful during every season 
except winter. Sodding in spring or fall, when cool- 
season grasses grow rapidly, allows quick rooting. 
In dry areas or during hot weather, frequent irriga- 
tion is necessary. 


The easiest way to install sod is to hire a land- 
scape contractor, but you can save money by doing 
the job yourself. Be prepared to squat or kneel on 
the soil surface as you work. Wearing a pair of rub- 
ber knee pads is a good idea. 


Handle sod with care to avoid tearing or exces- 
sive stretching. Lay the first strip along a straight 
edge, such as a driveway or sidewalk. If no straight 
edge is available, lay sod at a right angle to a curve 
or use a string to establish a straight line. On the 
second and succeeding rows, stagger the joints simi- 
lar to the way bricks are laid. Butt joints tightly 
together to prevent roots from drying out, but do not 
overlap pieces. 


Water within 30 to 60 minutes of laying the first 
piece. If you wait until the whole lawn has been 
sodded, the first-laid strips may dry out. Continue to 
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lay sod and water previously sodded sections until 
installation is complete. 


Use a sharp knife to cut sod to fit curves, edges, 
and sprinkler heads. Try to avoid using short or nar- 
row leftover pieces, as they tend to dry out rapidly. 
If an edge does not abut a curb, sidewalk, or another 
strip of sod, mound soil against it to protect roots 
from drying. 


When sodding a sloped site, start at the bottom 
and work upward. If the slope is steep, tack sod 
strips down with wooden pegs (available at con- 
struction supply stores). Leave the pegs in place 
until sufficient rooting has occurred to stabilize the 
soil and turf. 


Rolling and watering 


After all of the sod is laid, the lawn can be rolled. 
Rolling eliminates irregularities and establishes 
good contact between the sod and soil. Rollers are 
available at equipment rental centers. 


Finally, water the sodded lawn thoroughly. 
Moisten the soil to a depth of 6 to 8 inches. Irrigate 
daily until the sod becomes rooted, about 10 days. 
Keep people off the lawn until the grass is well 
anchored, usually in 3 weeks. 


After the sod is established, decrease irrigation 
frequency, but increase the amount of water per 
application. Deep but infrequent irrigations (10 to 
12 inches deep once or twice a week) are best for 
developing a healthy, deep-rooted turf (see 
“Irrigation,” page 15-12). 


Mowing and fertilizing 


Begin mowing after the sod is well rooted and 
growing. Make sure your mower blade is sharp. Use 
the one-third mowing rule; remove no more than 
one-third of the shoot growth at each mowing. 


Ten days to 2 weeks after installation, apply a 
fertilizer with a high proportion of phosphorus and 
potassium (e.g., 5-10-10, 10-20-20, or 15-15-15) to 
encourage root growth. Organic and slow-release 
fertilizers should be applied during soil preparation 
to allow time for breakdown and nutrient release to 
occur. The fertilizer package will indicate the 
amount to apply (see “Fertilizing,” page 15-14 and 
the sidebar “How Much Do You Need?” on 
page 15-6). 


TURF MAINTENANCE 


A healthy lawn should last many years if properly 
maintained by watering, fertilizing, mowing, and 
weed control. Dethatching, core aeration, top-dress- 
ing, and disease or insect control may be needed in 
some years. 


It is difficult to dictate a one-size-fits-all lawn 
maintenance program, given Idaho’s wide variety of 
microclimates and soil types. Basic practices are 
discussed in this chapter, but recommendations may 
need to be modified for your location. Talk with 
your local University of Idaho Extension educator 
for more information. 


Mowing 

Mowing is the most basic part of turfgrass main- 
tenance since it influences a lawn’s appearance and 
life span, as well as the need for other cultural oper- 
ations. Mowing encourages lateral bud growth and 
tillering —the formation of aerial shoots from axil- 
lary buds located along the crown (figure 2). As 
tillering increases, the grass becomes finer, the sod 
gets thicker, and the turf’s overall appearance is 
optimized. 


On the other hand, mowing reduces photosynthe- 
sis and hence carbohydrate production. In the short 
term, it causes root growth to cease and increases 
water loss from cut leaf ends. Cut blades also create 
the potential for pathogen infection. 






Leaf blade Rhizome 


daughter 


Root system 


Figure 2. Anatomy of a grass plant. Drawing by 
Aubrey Stribling, University of Idaho. 
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Some grasses are more easy to cut cleanly than 
others. Perennial ryegrass and turf-type tall fescue, 
due to fibrous vascular bundles, are difficult to cut 
cleanly if the mower blade is not sharp. In contrast, 
Kentucky bluegrass has soft, succulent leaf blades 
that are easy to mow. 


Always leave an unmowed strip next to ponds, 
streams, and lakes to reduce surface-water pollution. 


Mowing frequency and height. Frequent mow- 
ing (every 3 to 4 days during active growth) is rec- 
ommended to avoid removing more than one-third 
of the grass blades at any one time. Limiting foliage 
removal reduces the loss of photosynthesizing tis- 
sue. When growth slows due to heat or drought, 
mowing may be needed only once a week or every 
10 days. In shaded areas, photosynthesis is less 
active than in the sun. In these areas, grasses grow 
more slowly and can be mowed less frequently as 
well. 


Proper mowing heights for cool-season grasses 
are listed in table 4, page 15-8. During the heat of 
summer, raise the height of the mower blade by an 
inch. Longer grass blades trap moisture, shade the 
crowns, and promote a healthy, deep root system. 
Once temperatures cool, return to the lower recom- 
mended mowing height. 


Scalping, or mowing lower than the recom- 
mended height, stresses grass and is not advisable 
at any time. A brown, scorched appearance often 
follows scalping, due to the removal of grass blades 
that otherwise would shade and protect the delicate 
crowns. Scalping ultimately results in decreased 
drought and heat tolerance, weed invasion, reduced 
photosynthesis, and shallow rooting. 


Clipping removal. Clipping removal is optional. 
Clippings quickly decompose and, contrary to popu- 
lar belief, do not cause thatch. 


Mowing frequently and allowing the clippings to 
filter into the grass benefits the turf. Clippings sup- 
ply organic matter and recycled nutrients, especially 
nitrogen. Decomposition of the succulent leaf tis- 
sues by soil microorganisms results in a constant, 
even supply of nutrients. Research indicates that as 
much as 20 to 30 percent of a lawn’s fertilizer 
requirement can be supplied by grass clippings, thus 
eliminating one fertilizer application per year. 


A mulching mower makes it easy to recycle clip- 
pings in place. However, any mower will work if 
the one-third rule is followed. If you mow infre- 
quently and generate a thick layer of clippings, 
remove them, as they may suffocate the turf. 


Thatch management 


Thatch is the brown, fibrous, spongy layer locat- 
ed between the soil and green grass blades. Thatch 
is not caused by grass clippings. It is composed pri- 
marily of high-lignin materials such as roots and 
stems. As stems and roots grow, old tissues die and 
slough off, adding to the thatch layer. Soil microbes, 
earthworms, and other soil organisms decompose 
thatch. 


Thatch accumulation is a natural process for rhi- 
zomatous grasses. Kentucky bluegrass is a prolific 
thatch former, while creeping red fescue is a medi- 
um thatch former. Bunchgrasses, such as perennial 
ryegrass, most turf-type tall fescue cultivars, and 
other fine fescues (chewings, sheep, and hard), do 
not develop thatch. 


A thin layer of thatch (4 inch) is beneficial, as it 
reduces soil moisture evaporation and insulates the 
soil, thus moderating soil temperature. It also retains 
nutrients and protects roots from compaction by foot 
and equipment traffic. 


Thatch that is more than % inch thick is detrimen- 
tal because it can restrict water, air, fertilizer, and 
pesticide movement into the grass and soil. During 
hot, dry weather, thatch can become dry and resist- 
ant to wetting (hydrophobic). Grass roots may grow 
into thick thatch instead of the soil, making the turf 
less heat-, drought-, and cold-tolerant. Many turf- 
eating insects and diseases find thick thatch a good 
place to call home. Finally, mowers tend to ride on 
top of deep thatch and do not cut the grass to the 
desired height. 


Causes of thatch buildup. Thatch accumulates 
when conditions are good for organic matter accu- 
mulation and poor for its decomposition. Soil com- 
paction contributes to thatch buildup because it 
affects soil oxygen levels and water movement. 


Nitrogen fertilizer stimulates bacterial decompo- 
sition of thatch; consequently, insufficient fertilizing 
can cause thatch buildup. Conversely, overfertiliza- 
ton encourages thatch accumulation since it causes 
turf to grow (and die) faster than soil microorgan- 
isms can decompose the thatch. With excessive 
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fertilization, soils also can become saline, which 
reduces populations of earthworms and soil 
microbes. 


Overuse of some pesticides, excessively wet or 
dry conditions, and cool weather also contribute to 
thatch buildup because they affect the population 
and activity of decomposers. 


Controlling thatch buildup. The best way to 
prevent thatch buildup is to follow proper turf 
management practices. Use the right amounts of 
fertilizer and water to create conditions needed for 
moderate growth. 


Clippings left on the lawn add nutrients as they 
decompose, invigorating microbial activity and 
accelerating thatch decomposition. Routine core 
aeration can also help, especially when cores are left 
to break down on the lawn (see “Core Aeration,” 
page 15-16). 


Top-dressing is another way to reduce thatch 
buildup. Periodic top-dressing with a thin layer (4% to 
“ inch) of soil or humus encourages beneficial 
microbial populations. Top-dressing often follows 
core aeration if the cores are not left in place. A 
drop spreader is usually used to top-dress. After top- 
dressing, rake the material into the turf. 


Dethatching. Measure thatch depth by removing 
a wedge of turf, leaving the underlying soil intact. 
When thatch is more than % inch deep, dethatching 
may be needed. It may be necessary to dethatch 
every year until thatch is reduced to % inch. If thatch 
buildup is extreme (14 to 2 inches deep), it may be 
wiser to remove the lawn and reseed or resod the 
area (see “Turf Renovation,” page 15-17). 


Dethatchers (vertical mowers) use cutting blades 
or tines that spin vertically to slice into the turf and 
soil surface, ripping the thatch. Dethatchers are 
available at equipment rental centers. After 
dethatching in one direction, remove the debris. 
Then dethatch in a perpendicular direction and 
remove the remaining debris. 


Dethatching makes a lawn look rough and ragged 
in the short term. Top-dress after dethatching to 
level depressions. Follow with fertilization and irri- 
gation to stimulate regrowth. Damage caused by 
dethatching may require overseeding, so fall is the 
preferred time for dethatching. 


Irrigation 

The goal of irrigation is to keep a lawn healthy 
when rainfall is not dependable. The key is to mois- 
ten the top 12 inches of the root zone, if possible. 
Kentucky bluegrass can develop a root system 6 to 
12 inches deep, and perennial ryegrass can root 18 
inches deep. Fine fescues develop roots 2 to 3 feet 
deep, and tall fescue roots can be 4 to 6 feet deep! 


To irrigate properly, you must know your soil. 
Loamy soils are porous, yet retain moisture and are 
easy to irrigate. Clayey soils hold the most water, 
but can take a long time to absorb and release it. 
When watered deeply, clayey soils can hold water 
for a week or more. If irrigation is too frequent, they 
can become waterlogged. Sandy soils, on the other 
hand, are porous; they wet and drain quickly. Thus, 
they may need to be irrigated twice weekly to main- 
tain comparable turf health. 


Benefits of deep, infrequent irrigation. 
Watering deeply (10 to 12 inches) but infrequently 
(no more than once a week, twice on sandy soils) 
produces healthy turf. Light daily irrigations wet 
only the soil surface. Because roots grow where the 
soil is moist, shallow watering equals shallow-root- 
ed turf. Shallow-rooted turf will not be able to with- 
stand temperature extremes, pathogens, or insects, 
nor can it take advantage of nutrients deep in the 
soil. Deep watering also benefits landscape trees 
and shrubs, which suffer under a shallow watering 
regime. 


Another advantage to deep watering is that it 
forces an exchange of soil atmosphere (in soil 
pores) with each irrigation. As water moves down 
the soil profile, oxygen is pulled into the soil. 
Improved soil aeration produces good root growth. 


Watering infrequently also means more efficient 
water use because less moisture is lost to evapora- 
tion. Deep, infrequent irrigation can result in a water 
savings of approximately 45 to 55 percent per year 
compared to daily irrigation. 


Finally, infrequent watering reduces weed popu- 
lations because the area is not constantly moist. 
Many shallow-rooted weeds die when drought 
stressed. 


To determine how deep your irrigation water 
goes, use a soil probe or shovel to check soil mois- 
ture after irrigation. At 10 to 12 inches deep, the soil 
should feel like a slightly damp, well-wrung-out 
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sponge—neither sopping wet nor bone dry. If the 
soil feels dry at the 10- to 12-inch depth, you are not 
watering long enough (see “Irrigation Challenges,” 
page 15-14). Monitor irrigation each month until 
you learn how long it takes your soil, under your 
watering regime, to wet to this depth. Soil moisture 
sensors can more accurately determine moisture at 
the desired depth and control when irrigation begins 
and ends. They can greatly improve irrigation effi- 
ciency and lawn health. 


When to irrigate. Learning to “read” your turf is 
an important skill. Watch for dry spots; they can 
indicate that the entire lawn needs water (see 
“Irrigation Challenges,” page 15-14). Failure of 
grass blades to spring back when walked on, a gray- 
ish turf color, or lack of overnight dew formation 
indicates a need for irrigation. However, it is best to 
irrigate before these signs appear. 


How long to irrigate. Rules of thumb for lawn 
watering are often given in gardening books. 
Example: “Turf uses an average of 1 to 2 inches of 
water per week.” Reading this, homeowners often 
set sprinkler clocks accordingly. Unfortunately, 
water use varies day to day, due to differences in 
temperature, wind, humidity, and solar radiation 
(whether it is sunny or cloudy), so averages do not 
necessarily reflect the amount of water needed at 
any given time. 


The best approach is to determine when irrigation 
is needed and then water long enough for moisture 
to reach a soil depth of 10 to 12 inches. As weather 
conditions change, adjust the frequency and amount 
of irrigation. 


If you plan to water weekly using the “1 to 2 
inches” rule of thumb, the amount applied should 
vary with the weather. While 2 inches of water per 
week may be needed during hot, dry weather in 
midsummer, less than 4 inch may be consumed dur- 
ing cooler weather and rainy periods. 


You can check how much water you apply using 
the “can method.” Use four or five flat-bottomed 
cans of the same diameter (such as soup cans). The 
reason for using several cans is that nozzles often do 
not apply equal amounts of water over the entire 
spray pattern. 


Start within a foot or two of the sprinkler head 
and place cans in a line to the end of the spray pat- 
tern. Leave an equal distance between cans. To 


determine the average amount of water applied over 
a specific period of time, add together the amount of 
water collected in all the cans. Then divide by the 
number of cans. For example: 


Number of cans: 4 

Watering time: 30 minutes 

Total water collected in four cans: 2 inches 

2 inches + 4 cans = 0.5 inch of water applied 
over 30 minutes 


How to irrigate. Early-morning (before sunrise) 
is the best time to water, since the turf will dry 
before evening. Night irrigation also uses water effi- 
ciently by reducing evaporation loss. However, it 
may increase disease problems if humidity and 
moisture remain high overnight. Daytime watering 
is not recommended, especially on hot or windy 
days, because of high evaporation rates and/or 
sprinkler drift. On hot, summer days, as much as 
half of sprinkler output can be lost to evaporation. 


Regardless of soil type, apply water slowly to 
achieve good infiltration and prevent runoff. On 
clayey soils, it may take hours to apply the desired 
amount of water. Slow application of water is espe- 
cially important on slopes, thatchy turf, and sites 
with clay or compacted soils. 


Over-watering problems. If turf is squishy 
12 hours after irrigating, or if you observe standing 
water, either you are overwatering or there is a 
drainage problem (or both). Yellowish-green grass 
or a thinning lawn may also indicate excessive 
irrigation. 


Overwatering can leach nutrients beyond the turf 
root zone. Also, oxygen levels are low in saturated 
soils. Because roots develop best where oxygen is 
adequate, saturated soils induce shallow rooting. 
Low oxygen levels also slow the activity of benefi- 
cial soil organisms and encourage root rot pathogens 
that thrive under anaerobic conditions. 


Water stress. Turf can wilt during drought or 
when underwatered. Just before wilting, the turf will 
no longer spring back after being walked on. As turf 
wilts, the blades turn grayish. Turf can survive a lit- 
tle water stress, but it is best to irrigate before these 
symptoms develop. If you notice these symptoms, 
water immediately. During severe drought condi- 
tions, cool-season grasses protect themselves from 
dying by becoming dormant and drying to a tan 
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color. Once moisture returns, the grass greens up 
again. 


Irrigation challenges. Sloped land and com- 
pacted soils present special challenges. On these 
areas, irrigation must be adjusted to reduce puddling 
and runoff. One solution is “cycle” watering. This 
method entails applying a portion of the water 
needed, just to the point before runoff. Irrigation is 
then switched to another area while water infiltrates 
the soil in the first area. Later the same day, the first 
area is watered a second or third time to reach the 
appropriate soil depth. To improve water infiltration 
on compacted soils, consider core aerating once or 
twice a year (see “Core Aeration,” page 15-16) or 
amending the area. 


Dry spots may indicate that it is time to water the 
entire lawn, or they can indicate a problem with 
either the watering system or the soil. Check sprin- 
kler spray patterns to make sure they overlap. Watch 
to see whether water is being blown off track. Look 
for bent or tilted sprinkler heads and foliage that 
might be blocking the spray. If necessary, move 
sprinklers or prune plants. In some cases, an addi- 
tional sprinkler head may be needed to provide suf- 
ficient moisture. 


Also check the soil in the dry spot with a shovel 
or probe to look for compaction and construction 
debris. If the problem is construction debris, remove 
it and relevel the area for seeding or sodding. 
Fertilizing 

An adequate fertility program can produce dense, 
well-colored, manageable turf, while reducing 
weeds, moss, and some turf diseases. 
Underfertilized bluegrass or perennial ryegrass can 
exhibit poor color and turf thinning, which encour- 
ages weed invasion. However, fertilizer will not 
thicken up turf where compaction or other soil 
problems are present. 


Conversely, overfertilizing increases the need for 
mowing and encourages thatch development. An 
overfertilized lawn also requires more water and 
pesticides, since fast-growing, succulent turf is more 
susceptible to diseases and insects. 


Nitrogen (N) is the most important nutrient for 
promoting good turf color and growth, and N 
fertilizer usually is needed every year. Other 
nutrients may be needed, but determining which 
ones requires a soil test. Phosphorus (P) and 


Calculating fertilizer 
application rates 


Table 5 (page 15-15) gives fertilizer recom- 
mendations as pounds of nitrogen (N) per 
1,000 square feet. Fertilizer package direc- 
tions list rates to use as pounds of fertilizer 
per 1,000 square feet. Follow package direc- 
tions, or use the steps below to calculate 
how many applications are needed and how 
much to apply each time. 


1. Convert nitrogen rate to fertilizer rate. 
Divide the amount of N needed (table 5) 
by the percentage of N in the fertilizer, as 
indicated by the fertilizer analysis. For 
example, a 15-5-10 fertilizer contains 
15 percent N. To apply 2 pounds of N 
using this fertilizer, you will need to apply 
13 pounds of fertilizer (2 Ib + 0.15 
= 13.3 Ib). Leaving mowed clippings on 
the lawn may replace 20 to 30 percent of 
the required nitrogen (see “Mowing,” 
page 15-10). 


. Split the total. Excessive fertilization at 
one time can burn turf and contaminate 
surface and groundwater. The amount of 
fertilizer that can be safely applied at one 
time depends on the product’s N percent- 
age; higher N content reduces the maxi- 
mum application rate. Package labels 
indicate how much fertilizer can be 
applied at one application. Split the total 
required fertilizer from step 1 into two to 
four applications in order to avoid 
exceeding the maximum. For example, if 
13 pounds are needed, and the maxi- 
mum application rate is 3 pounds, split 
the total into four applications (13 Ib 
+3 lb = 4.3). If the amount needed is 
less than the maximum application rate, 
all of the fertilizer can be applied at one 
time. 


Sandy and gravelly soils have limited ability 
to hold water and plant nutrients, making 
them prone to nitrate leaching and root burn. 
To avoid these problems, cut the rate in half 
and fertilize more frequently, or use only 
organic or slow-release fertilizers. 


See the sidebar “How Much Do You Need?,” 
page 15-6, to calculate how much fertilizer to 
purchase. 
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potassium (K) are not always needed. A soil test 
every 3 to 5 years is very helpful. 


Either organic or synthetic fertilizers can be used 
on turf. Organic fertilizers must be broken down 
into an inorganic form (cations and anions) by soil 
microbes before being utilized by plants. This 
breakdown, which releases nutrients slowly over the 
course of weeks or months, depends on the type of 
fertilizer, time of year, soil type, soil temperature, 
soil moisture, and microbial populations present in 
the soil. Thus, organic fertilizers can extend the sup- 
ply of nutrients over time and reduce N loss to 
leaching. Using organic fertilizers takes advance 
planning to ensure that enough time is allowed for 
breakdown of materials so that nutrients are avail- 
able when the grass needs them. 


The most commonly deficient nutrient in lawns 
grown on alkaline soils is iron. Iron deficiency is 
treated using a chelated iron product or by altering 
soil pH prior to planting. A soil analysis can indicate 
whether a pH problem exists. See chapter 5 for 
more information. 


Understanding ratios and analyses. The fertiliz- 
er analysis (the numbers on a fertilizer package) 
always reads in the order of N-P-K (nitrogen, 
phosphorus, potassium). The numbers indicate the 
percentage of each of the three nutrients in the 
package. For example, a 15-5-10 fertilizer contains 
15 percent N, 5 percent P (expressed as P,O;), and 
10 percent K (expressed as K,O). See chapter 5 for 
more information. 


On established turf, a fertilizer ratio of 3:1:2 or 
3:1:1 is often recommended. A 3:1:2 ratio means the 
fertilizer contains three times as much N as P and 
twice as much K as P. An example of such a ratio is 
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Table 5. Recommended annual nitrogen applica- 
tion for cool-season turfgrass. 





Actual nitrogen 





Species (Ib/1,000 sq ft/year)@ 
Fine fescue 1-2 
Tall fescue 2-4 
Kentucky bluegrass 2-6 
Perennial ryegrass 2-6 





aWithin the recommended range, the need for nitrogen is 
determined by cultural practices such as irrigation and clip- 
ping removal. If irrigation is limited, less fertilizer is needed. 
Leaving clippings on the lawn also reduces the need for 
fertilizer. 


a fertilizer with an analysis of 15-5-10. A fertilizer 
analysis of 15-5-5 is an example of a 3:1:1 ratio. 


How much fertilizer to apply. Grass species 
differ in the amount of N they require (see table 5). 
The sidebar “Calculating Fertilizer Application 
Rates,” page 15-14 explains how to calculate the 
number of applications needed and how much to 
apply each time. 


Timing fertilizer applications. The natural 
growth cycle of cool-season grasses influences the 
timing of fertilizer application (figure 3). Two appli- 
cations are recommended during the fall, in early 
September and mid-November. Fall fertilization 
coincides with the normal, vegetative growth phase 
of cool-season grasses and promotes turf vigor. 
Benefits include the following: (1) increased storage 
of carbohydrate energy reserves, (2) stronger root 
systems, (3) increased shoot density, (4) greater 
stress tolerance, (5) better fall and winter color, and 
(6) earlier spring green-up. If a third or fourth appli- 
cation of fertilizer is needed, a late-April or early 
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Figure 3. Cool-season grass growth cycle. Drawing by Aubrey Stribling, University of Idaho. 
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May application time will suffice to prepare the turf 
for summer heat stress. 


Avoid fertilizing cool-season grasses in the heat 
of summer—July and August—as this is when they 
tend to go semidormant. Fertilizing at this time 
stimulates growth when the turf needs to slow down 
or “rest.” Over time, summer fertilization will cause 
turf thinning, invasion by weeds, and higher suscep- 
tibility to diseases and insects. 


How to fertilize. For even coverage, apply 
granular or pelleted fertilizer with a cyclone or drop 
spreader. Drop spreaders are more efficient and 
easier to use along driveways and walks, but 
remember to overlap the wheel areas to avoid leav- 
ing stripes. Set your spreader to apply the desired 
rate. Hand application is not recommended, except 
in small areas, because it leads to uneven coverage. 


Core aeration 


Coring (core aeration) involves removing finger- 
sized cores of turf and soil. It is accomplished using 
a core aeration machine with hollow tubes or tines 
(available from equipment rental centers). 


Core aeration has several benefits. It increases 
oxygen and water infiltration in compacted soils, 
promotes fertilizer movement into the soil, and 
encourages root growth. Aeration can also reduce 
thatch development if done regularly. On tight, 
clayey soils or those exposed to heavy traffic, 
aeration might be needed once or twice a year. 


Core aeration is usually done in spring or fall, 
when exposed roots are less likely to dry out. Make 
sure soil is well moistened before aerating, as tines 
cannot penetrate to the needed depth in dry soil. 
Travel in one direction first; then switch to a per- 
pendicular direction. Cores are usually left to disin- 
tegrate in place. Irrigation helps wash the soil from 
the cores. As this soil mixes with thatch, it hastens 
thatch decomposition. Depending on soil type, core 


disintegration may take a few days to several weeks. 


If cores are removed from the lawn, top-dressing 
may follow aeration. Top-dressing with “4 to 4 inch 
of humus or a 50:50 mixture of humus and sand 
places looser material into the holes, thus improving 
future air and water infiltration. Use only construc- 
tion sand, not river-washed sand. 


Weed control 


Discouraging weed growth. Limiting the germi- 
nation and growth of weeds can reduce the need for 
herbicides. Because competition reduces seed 
germination and survival, one of the best weed 
deterrents is a dense stand of turf. Thick turf can 
choke out most weeds, while a thin lawn exposes 
the soil to weed invasion. Follow good irrigation 
and maintenance practices to promote a healthy 
lawn. 


Raising the mower blade slightly can allow grass 
to shade out germinating annual broadleaf weeds. In 
order to reduce future weed populations, mow the 
tops off weeds before they form seed. 


Controlling weeds. The first step to controlling 
weeds is to identify them. Weed life cycles and con- 
trol measures vary. Annual weeds, for instance, are 
easier to control than perennial weeds, and small, 
immature weeds are more affected by herbicides 
than mature weeds. 


Perennial weeds can be especially challenging. 
They are difficult to control without herbicides, due 
to their invasive and often extensive root systems. 
For instance, a single field bindweed plant can grow 
a 4-foot-deep x 20-foot-wide root system! Trying to 
dig out a perennial weed with a rhizomatous root 
system, such as bindweed, can be impossible, since 
cutting the rhizomes stimulates more shoot growth. 
Tough perennial weeds such as Canada thistle, field 
bindweed, and whitetop may require several herbi- 
cide treatments. Weekly hoeing to remove top 
growth reduces root vigor over time, but it can take 
years to eliminate established perennial weeds using 
this method. 


Where possible, selective methods of control are 
recommended (e.g., hand pulling or herbicide appli- 
cation to individual weeds). Weed-and-feed formu- 
lations are not recommended for continued use near 
trees, shrubs, or other landscape ornamentals. 


Make sure turf is well established and growing 
vigorously before herbicide treatment. To protect 
yourself, as well as your lawn and the environment, 
read and follow the herbicide label carefully. For 
more information on pesticides and pesticide safety, 
see chapter 9. 


Herbicides will provide only temporary control if 
soil conditions and management factors that encour- 
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age weeds are not addressed. For example, soil 
compaction favors weeds and discourages turf 
growth. Common lawn weeds such as annual blue- 
grass, black medic, chickweed, clover, crabgrass, 
knotweed, prostrate spurge, and plantain thrive in 
compacted soils. 


Timing weed control measures. Annual grasses 
such as crabgrass are usually treated with a pre- 
emergent herbicide in mid-March (or when the for- 
sythias bloom). Preemergent herbicides kill seeds 
before they have a chance to germinate. Early April 
is a good time to treat summer annual weeds with a 
postemergent herbicide, while winter annuals are 
often treated in late summer or fall. 


Fall is the best time to treat perennial weeds. It is 
difficult to kill established perennial plants in the 
spring; these plants move nutrients from the roots to 
aboveground parts in spring, so herbicides may not 
move down to the roots. In the fall, however, peren- 
nial plants translocate carbohydrates from their aeri- 
al portions to their roots, so a fall-applied herbicide 
will be carried to the root system, where it will 
work all winter to kill plant tissues. 


For more information on weeds and their control, 
see chapter 14. 


Turf renovation 


Renovation is needed if a lawn becomes thin or 
too poor to save. Renovation is also useful for 
extremely weedy lawns or those with extreme thatch 
accumulation. On lawns with underlying problems, 
such as poor drainage or extreme compaction, reno- 
vation eliminates the frustration and cost of trying to 
keep sickly turf alive and provides an opportunity to 
correct the problem and start afresh. 


To renovate turf, kill the grass with a nonselec- 
tive herbicide and remove it with a sod cutter. Add 
soil amendments, if needed, and then plow or 
rototill. Grading, smoothing, and seeding or sodding 
(as described earlier in this chapter) are the final 
steps. 


TURF PROBLEMS 


Turf problems often go unrecognized until con- 
siderable damage has occurred. To effectively solve 
problems, you first must identify the cause. Some 
turf problems result from site shortcomings; others 


have their beginnings in improper maintenance 
practices. 


Common problems 


¢ Improper watering (too much or too little) is 
the single most important cause of poor turf. 
Follow irrigation recommendations. 


¢ Poor soil drainage is seen on clayey or com- 
pacted soils. It may show up as standing water 
or as muddy or damp areas with sparse turf 
and moss. Cycled irrigation may help. If you 
choose to renovate the lawn, correct underly- 
ing problems at that time. 


¢ Summer dry spots are common, especially in 
southern Idaho. Check for compaction, buried 
debris, and bent or blocked sprinkler heads. On 
steep slopes with recurring dry spots, consider 
terracing or replacing turf with a ground cover 
or meadow grass. 


¢ Mowing too low (scalping) can stress turf and 
cause it to scorch and turn brown. Mow at the 
correct height for your grass species. 


¢ A dull, brown cast on the surface of the grass 
blades could indicate a dull mower blade. If 
cut ends look shredded, it’s time to sharpen the 
blade. 


¢ Yellowing turf may indicate excess water, 
lack of N, or iron deficiency caused by high 
soil pH. Follow irrigation recommendations 
and obtain a soil test to check pH and soil 
nutrient levels. 


¢ Turf that grows too fast between mowings 
usually indicates overfertilization. Follow 
fertilizer recommendations and fertilize during 
the proper times for cool-season grasses. Avoid 
fertilizing in July and August. 


¢ Thin turf may result from shading or im- 
proper fertilizing and watering. Fertilizing 
cool-season grasses during the heat of summer 
can cause turf to thin over time. If shade is the 
culprit, reseed with a shade-tolerant mix or 
plant a ground cover. 


¢ Thatch buildup is indicated by turf that feels 
spongy when walked on. Thatch should not be 
thicker than /% inch. Dethatch if needed. Follow 
maintenance recommendations to minimize 
thatch buildup. 


¢ Crabgrass and other weeds, when found 
persistently next to a driveway or sidewalk, 
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usually indicate that the turf is stressed by heat 
radiated from the paved area. An accepted 
xeriscape solution is to replace turf in these 
areas with a 2- to 3-foot-wide bed of shrubs 
and herbaceous perennials. 


Insects 


Insects can occur on even the best-kept lawns. 
Many lawn insects are not harmful. Where there is a 
history of insect pest problems, however, control 
may become necessary. Begin by identifying the 
insect. If needed, use an insecticide registered for 
the specific pest. Always read and follow pesticide 
labels. 


Three common turf insects in Idaho are sod web- 
worms, white grubs, and billbugs. 


Sod webworms. This insect is the most common 
aboveground insect in Idaho lawns. Sod webworm 
larvae are 4- to %-inch-long smooth caterpillars. 
They are green, gray, or light brown, with rows of 
regularly spaced darker spots. 


Adults are white, tan, or brownish nocturnal 
moths that fly up from the turf when disturbed (as 
by mowing). They have a snout-like projection on 
the head and a very narrow body profile. (They fold 
their wings around their bodies instead of fanning 
them outward.) Eggs are laid in June and August, 
and larvae overwinter. 


Sod webworm larvae feed at night on grass 
leaves and stems above the crown. Initially, damage 
appears as small, brown patches of grass that look 
scalped. As damage progresses, patches can merge 
into larger, irregular shapes. During the day, the 
caterpillars hide in silk-lined tunnels located in the 
soil near grass roots—hence the name “web” worm. 
Because sod webworms are surface feeders, they are 
easy to kill with insecticides. 


White grubs. White grubs are larvae of several 
species of June beetles (June bugs) and chafers. The 
c-shaped, plump grubs are large (up to 14 inches 
long and 4 inch wide), with six legs close to the 
head end. They are creamy white with brown heads. 


Larvae feed on grass roots, and the resulting 
damage causes grass to succumb to drought stress. 
Grub-damaged grass dries out and is easily pulled 
out or rolled back like a carpet. A deep thatch layer 
can protect grubs. Digging by birds, skunks, and 
raccoons often indicates that grubs are present. If 


white grub damage is suspected, check for grubs in 
the top 2 to 3 inches of soil. Adult beetles do not 
feed on grass. 


One application of insecticide often gives season- 
long control. 


Billbugs. Adult billbugs are slow-moving, black 
weevils (4 to 4 inch long) with a long, curved 
snout—hence the name “bill” bug. The c-shaped lar- 
vae are tiny (4 to % inch long) and creamy white 
with brown heads. They look similar to white grubs, 
but are much smaller and lack legs. 


Adults feed on grass blades and stems, while lar- 
vae feed on roots. Billbug damage often occurs in 
turf that is stressed by heat and drought (e.g., turf 
that abuts cement or is growing on a slope). 
Damage appears as spotty patches of yellow or dead 
grass. Damaged grass breaks away at the crown as 
you pull on it or can be rolled back like a carpet. A 
sawdust-like material (frass) may be evident. 


Begin checking for adult weevils in late April to 
mid-May. Adults are slow moving and nocturnal, so 
check at night with a flashlight. They often can be 
found crawling on pavement near lawns. Digging 
may reveal billbug larvae; after mid-July, larvae 
move deep into the soil and are harder to detect. 


The key to billbug control is to kill the adults 
before egg laying begins in May by using an appro- 
priate insecticide. 


Diseases 


Turf disease problems are uncommon in Idaho’s 
arid and semiarid climates. Fairy ring fungus is one 
frequently seen disease. At high elevations or where 
snow accumulates for long periods, snow mold may 
be a problem. See table 6 (page 15-19) for a list of 
lawn diseases, descriptions, and solutions. 


For long-term disease control, you may need to 
adjust cultural practices to discourage pathogens. 
Sometimes, a single change (such as irrigating less 
frequently, reducing fertilizer rates, or mowing at 
the correct height) is sufficient to keep turf disease- 
free. 


In recent years, major advances have been made 
in the development of effective fungicides and bac- 
tericides for turfgrass disease control. When neces- 
sary, carefully select and use these products, and 
always read and follow the pesticide label. 
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Table 6. Lawn diseases. 





Disease/Symptom 


Conditions favoring development 


Management 





Brown patch (Rhizoctonia solani) 
Brown, irregularly shaped or circular patches 


Fairy ring (Marasmius oreades) 

Rings of dark green grass or arches of dead 
grass, with or without small, tan mushrooms 
(Mushrooms appear mostly in spring and fall.) 


Fusarium patch (Microdochium nivale) 
Browning and thinning of turf in large, irregular 
spots (1 to 8 inches) 


Helminthosporium diseases 
(Helminthosporium bipolaris, H. Drechslera, and 
H. Exserohilum) 

Root and crown rot; yellowing and thinning of 
turf; tan to purple spots on leaves 


Necrotic ring spot (Leptosphaeria korrae) 
Dead circles, arches, and eventually patches; 
starts small but can spread to cover large areas 


Rust (Puccinia spp.) 
Leaves turn yellow; yellow, orange, or reddish- 
brown powdery growth on leaves 


Snow mold, gray (Typhula spp.) 

Irregular dead, bleached areas (2 to 24 inches) 
with gray mold, usually under or near melting 
snow 


Snow mold, pink (Microdochium nivale, 
Fusarium nivale) 

Circular, light-brown patches (2 to 12 inches); 
grass blades are faded and covered with pink 
fungus 


Yellow patch (Rhizoctonia cerealis) 
Light brown to yellow patches or rings 


Moist, warm (above 80°F) 


Mild, moist. Fungus grows 
on decomposing organic 
matter in the soil. 


Cool, wet. Worse in spring 
and fall. 


Moist. Common on blue- 
grass and perennial 
ryegrass. 


Found on seeded and sod- 
ded bluegrass. Most com- 
mon on 2- to 5-year-old 
sodded bluegrass. 


Variable. Most common on 
certain cultivars of blue- 
grass and perennial 
ryegrass. 


Cold, wet. Worse under 
prolonged snow cover. 


Cold, wet. Worse under 
prolonged snow cover. 


Prolonged moisture at 40 to 
60°F 


Avoid excessive, frequent irrigation 
and high N fertility. 


Core aerate or, for small areas, 
use a potato fork to poke holes in 
rings. Soak rings with water daily 
for 1 month to reduce hydrophobic 
patches. Keep turf well fertilized. 


Promote soil aeration and drainage 
by amending the soil and following 
irrigation recommendations. Avoid 
excessive N. 


Water in morning. Pick up clip- 
pings. Do not let grass get matted. 
Avoid excess N. 


Choose a resistant cultivar. 
Promote deep-rooted turf with 
proper fertilization, irrigation, and 
mowing. 


Increase N. Water during dry peri- 
ods. Mow frequently. 


Avoid heavy late N fertilization. 


Avoid heavy late N fertilization. 


Ensure deep rooting. Avoid exces- 
sive irrigation and fertilization. 





Adapted from Sustainable Gardening: The Oregon-Washington Master Gardener Handbook, Oregon State University 


Extension publication EM 8742. 
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Chapter 16 
Landscaping 





Terry Finnerty, Former Extension Horticulturist, 


Sandpoint Research and Extension Center 


I. Introduction 
Horticulture is an art and a science—especially 


when it comes to landscaping. Imagine the 
landscape as the canvas with the greenscape 
(plants) and hardscape (sidewalks, edging, and 
patios) providing the colors, shapes, and pat- 
terns of the living portrait. Landscape archi- 
tects even use the term “plant palette” when 
referring to plant lists. 


The skill to match the proper plant to the proper 


environment and to provide the proper cultural 
inputs to guarantee the survival of plants on 
the landscape is the science of landscaping. In 
addition to being more attractive and easier to 
maintain, the benefits of a well-planned, well- 
designed landscape include economic savings 
(reduced inputs of water, fertilizer, and pesti- 
cides), enhanced real estate values, and per- 
sonal satisfaction and peace of mind. 


To help you create an attractive and functional 


landscape, we will discuss some basic prin- 
ciples of landscaping including planning and 
design, plant selection, and installation and 
maintenance. Although the following prin- 
ciples are primarily for homeowners, you also 


can apply them to larger properties or landscapes. 


II. Definitions 


A. Landscape — An arrangement of outdoor 
space for a specific purpose or goal. Goals 
may be as general as increasing the attrac- 
tiveness of a landscape to more specific 
things such as reducing the amount of wa- 
ter, maintenance, and chemical inputs into 
the landscape. 

B. Landscape Design—A blueprint or drawing 
of the landscape that the designer creates to 
fulfill the property owner’s goals and objec- 
tives for the landscape. 


C. Landscape Architect— A professional who cre- 
ates landscape designs. 

D.Landscape Plan— Describes how you are going 
to meet the goals and expectations of the land- 
scape design. 

E. Landscape Maintenance—The specific activi- 
ties (weeding, spraying, watering, fertilizing, 
etc.) needed to meet the goals and objectives 
of the landscape plan. 

F. Landscape Management— Coordinating the 
maintenance procedures to meet the landscape 
plan’s objectives . 

G. Landscape Contractor— Someone who installs 
and sometimes maintains landscapes. This in- 
dividual also may be the landscape manager 
who is responsible for meeting the landscape 
plan’s objectives. 

H. Landscaping — Includes all of the concepts 
from design to maintenance. 


III. Creating a Plan 


Have a plan before you plant! Whether you are 
developing a landscape plan for a new home or 
renovating an older landscape, it is important 
to have a plan before you do anything. In the 
long run, not having a plan may create mainte- 
nance problems and reduce the overall appear- 
ance of the landscape. The following steps will 
help you develop a plan for a landscape that is 
both functional and aesthetically pleasing. 
A. Define Your Goals and Objectives 
This is the most important step of the land- 
scape process. Establishing clear goals and 
objectives at the beginning will help you 
achieve the benefits you hope to receive 
from your landscape plan. 
Decide what type of plan best fits the needs 
of your household, while working within the 
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economic, social, environmental, and physi- b. Physical barriers or obstacles on the 


cal constraints that will affect your final landscape. 
landscape plan. Specific goals and con- c. Social (includes public ordinances re- 
straints might include the following: stricting water use or plant selection). 
1. Goals d. Economic. 
a. Low maintenance, low input (includes e. Physical handicaps. 
reduced watering, pesticide and fertil- B. Do a Thorough Site Analysis 


ER APE ACAB On an ces ne wAnE Gather as much information as possible 


b. More privacy. about your site and the area where you live. 
c. More recreation area. Make a preliminary map of your property, 
d. More color. drawn to scale, that includes the locations of 
e. More wildlife habitat (includes forage your house, buildings, sidewalks, and drive- 
and cover for birds and desirable in- way. Indicate on the map, or on a separate 
sects). sheet of paper, the following information: 
2. Constraints 1. Macroclimate—This refers to major 


weather patterns (temperature and pre- 
cipitation) that affect large areas. In 
Idaho, cold hardiness is a critical factor 
Fig. 1. USDA plant hardiness zones for Idaho. for determining plant survival. Idaho cov- 
ers five USDA hardiness zones, 2 to 6, 
(-50° to -10°F), with temperatures being 
affected by elevation and latitude (Fig. 1). 


a. Environmental conditions (includes 
climate, soil, and precipitation). 













Temperature and precipitation can vary 
Range of average annual : Ne : 
minimum temperatures for each considerably within a hardiness zone. Al- 
zone: ways consult local or regional weather 


RS services or extension publications for 
Zone 2 -50° to -40° F si ; ‘ 
specific weather information for your 

















SS ee Zone 3 -40° to -30° F ares. 

Pec eas By sag hk ae 2. Microclimates— These are the weather 

Se i Zone 4 -30° to -20° F patterns that the landscape in your imme- 
ee i PNZSH diate area affects. When conducting a site 





Se ce Sone Selene EY, analysis, look for potential problem areas 
Breer. such as hot spots, frost pockets, wet 
“10° to. O° F jes, : 
spots, or shaded areas. Mark these micro- 
climates on your preliminary map for fu- 


ture reference. 




















3. Soils—See Chapter 4 for more informa- 
tion about soils. In regard to urban or 
residential landscapes, consider the fol- 
ae. lowing: 


Te capeeas a. Most urban or residential soils are dis- 

Se turbed soils and probably won’t re- 
semble the less disturbed, native soils 
of the surrounding region. 

b. Proper soil conditions are as important 
to plant growth and survival as ideal 
climate conditions. Drainage, pH, 
structure, organic matter, and mineral 
composition are factors to consider in 
relation to plant growth. 




















CHAPTER 16 IDAHO MASTER GARDENER PROGRAM HANDBOOK 16-3 


c. Don’t plant species near utilities that 
can prevent access or cause mainte- 
nance problems; and 


c. Because you are working with a small 
area, it is easier to improve the soil us- 
ing various soil amendments. 





d. Avoid planting species such as pop- 
lars, willows, and cottonwood with 
dense, fibrous roots near sewer lines or 
septic systems. 


Note: If your site has a lot of variability in 
the soil, you should indicate the differ- 
ent areas on your preliminary map and 
plan accordingly. See the UI Extension 
Bulletin 704, “Soil Sampling,” for in- 
formation about taking soil samples on 





Note: See the UI Extension CIS 991, “Land- 
scaping and Utilities: Problems, Pre- 
your site. vention, and Plant Selection,” for more 


information. 
4. Topography — Besides altering the micro- 


climate, topography can affect drainage 
and make some areas difficult to plant 
and maintain. 


10. Views—Indicate your views looking out 
from your house, and approaching your 
house. What do you want to see? What 

5. Aspect— Note the exposure of the site don’t you want to see? What do you 

relative to the sun. This is more critical in want others to see or not see? 
mountainous areas or areas with steep 11. Available water—Show the location of 
hills. Generally, plants growing on the your water sources. If your property has 
warmer, south-facing side of a slope will areas that are difficult to water, you may 
break dormancy faster than plants grow- want to modify your plan to meet the 


ing on the north-facing side. This pro- 
vides a longer growing season, but it also 
can make plants more susceptible to late 
frosts and other freezing-related injuries. 
. Existing plant materials and structures — 
Show existing plant materials, sidewalks, 
driveways, patios, and other structures on 


needs of these areas by using drought- 
tolerant plants or hardscape (nonliving) 
materials. 


12. Local ordinances—Consult state and lo- 
cal authorities for specific regulations 
about planting trees and shrubs along 
streets, sidewalks, and rights of way. 


your preliminary plan. C. Define Use Areas 


You can divide use areas into three major 
categories: 


7. Access— Besides driveways and side- 
walks, plot “traffic” areas around the 
landscape. Consider ways to improve ac- 
cess to your home or other parts of the 
landscape. 


1. Public areas—This usually describes the 
front of your landscape. The primary 
function of this area is aesthetics and to 


8. Easements— Draw these on your map to “welcome” visitors to your home. 


prevent planting any permanent plant ma- 
terials in these areas. 





Note: There are no distinct boundaries on 
these areas, and they will frequently 
overlap in terms of function and ap- 
pearance. Within these major use 
areas, you should designate specific 
use areas (e.g., recreation, perennial 

a. Plant trees and shrubs away from utili- flower beds, vegetable garden, and pa- 

ties; tio) for the various activities that you 
are planning for your landscape. For 
more information about planning your 
landscape see CIS 990, “Water Con- 
servation in the Landscape.” 


9. Overhead utility lines, sewer lines, under- 
ground cables, and transformers — Note 
these on your preliminary site plan and 
plan accordingly. Some basic rules for 
planting in these areas include: 


b. Plant taller or broad spreading trees 
away from overhead lines, and use 
shorter, slower growing trees for 
closer planting if you must plant near 
overhead utilities; 
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2. Private areas—These are the areas used 
for recreation, family activities, and en- 
tertaining. 

3. Service areas— These areas are reserved 
for the vegetable garden, composting, pet 
and livestock areas, storage shed, wood- 
piles, and other utilitarian purposes. They 
can include areas that are difficult to 
maintain, have limited access to water, or 
have poor soil. 

D. Define Planting Areas 


Plot planting zones based on water needs or 
the plants’ maintenance requirements and to 
meet the landscape plan’s objectives. 

1. Hydrozone or group plants with similar 
water needs in the same areas. For ex- 
ample, consider planting willows, dog- 
woods, or birches that usually thrive un- 
der moister conditions near annual flower 
beds (high water users). To conserve wa- 
ter, do not mix plants that have low water 
requirements with plants that have high 
water requirements. 

2. Reduce maintenance activities by group- 
ing plants with similar maintenance re- 
quirements together. 

a. Perennials generally require less fre- 
quent maintenance than annuals. In 
Idaho, most of the maintenance of pe- 
rennials occurs in the spring and fall. 

b. Plant trees or shrubs with messy 
leaves, fruits, or seeds away from 
flower beds especially if these plants 
reproduce easily from seed. It is easier 
to rake this material up or remove the 
new seedlings from a lawn than from 
your planting beds. 

c. Group shrubs with similar flowering 
periods together so it’s easier to re- 
member which plants you need to 
prune in early summer and which ones 
in the fall or early spring. Grouping 
also will help you focus maintenance 
activities on specific areas of your 
landscape. 

3. Design planting areas to meet the objec- 
tives of your landscape plan. If your ob- 
jective is privacy, design planting areas 
to maximize privacy. On the other hand, 
if you are concerned about security, you 


may want to leave large areas of open 
space with reduced opportunities for con- 
cealment. Perhaps you would like to en- 
courage more wildlife on your land- 
scape? Then you will need to plan for 
more areas that provide both food and 
shelter. Plan and plot your objectives be- 
fore starting to plant. 
E. Principles of Design 
The house is the focal point of the design. 
The landscape should complement, not 
clash, with the house. The landscape is an 
extension of the living space. Just like the 
appearance and arrangement of your house 
affects your personal living space, so does 
the appearance and arrangement of your 
landscape. It affects you aesthetically based 
upon your inward and outward views and 
from a functional perspective. 


1. Balance— You can achieve balance on 
the landscape in two ways: 


a. Symmetrically: Place equal numbers 
of plants, plants of equal size, or struc- 
tures or planting beds of equal size op- 
posite each other on the landscape. For 
example, plant two shrubs of the same 
size and species on opposite sides of 
an entryway or plant two flower beds 
of equal size, dimension, and species 
composition on opposite sides of a 
sidewalk. 

b. Asymmetrically: Balance plants and 
structures in terms of volume of space 
occupied on the landscape. One ex- 
ample might be to plant a large red oak 
on one side of the yard to counterbal- 
ance a mass planting of ornamental 
shrubs on the opposite side. Also, you 
could counterbalance a deck with a pe- 
rennial bed. 

2. Movement— You can create a sense of 
vertical and horizontal movement on the 
landscape. For example: 

a. Tall, columnar trees or shrubs draw 
your eyes upward, whereas a low, flat 
bed of colorful annuals pulls your eyes 
downward. 

b. Lines, especially curved lines of walk- 
ways or planting beds, create a sense 
of motion that encourages you to move 
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visually and physically through the 
landscape. 

3. Harmony — The proper use of space, 
color, texture, and plant materials on the 
landscape creates harmony. 

a. Use plants and structures that are in 
scale with the house. 

b. Enhance the overall landscape design 
with plants and plantings that comple- 
ment each other. 

F. Elements of Design 

1. Space— Use space effectively by consid- 
ering the following principles: 

a. Select a mixture of plants that provide 
an effective transition from the vertical 
plane (air) to the horizontal plane 
(earth) to create a better sense of har- 
mony and balance. 


b. Plant trees that provide filtered shade 
(e.g., honey locusts) rather than trees 
that provide heavy shade (e.g., maples) 
for a more subtle influence on vertical 
space. 

c. Select different species of plants based 
upon their form and structure as well 
as their color or flowering habits. 


d. Use curved lines to create a more natu- 
ral, informal appearance. Straight lines 
are less natural and more formal. 

2. Color—Color affects the landscape de- 
sign in various ways. 

a. It gives the landscape movement, ac- 
cent, shade, and depth. For example, 
bright colors such as reds and yellows 
are good for accent, variety, and for 
attracting attention to specific areas. 
Use blues and dark colors to create 
shade and depth. 

b. Color affects moods. Reds are exciting 
colors that generate energy; pinks and 
greens are soothing colors; and light 
blues create a cool feeling. 





Note: A color wheel will help you make ef- 
fective color choices. They are avail- 
able at crafts, art, paint, or office sup- 
plies stores. 


3. Texture — Texture is the “visual feel” of 
the landscape or of landscape plants. 
Some plants have a coarse texture be- 
cause of their foliage, branching patterns, 
or bark. For example, a horse chestnut 
tree with its large, serrated, compound 
leaves will have a coarser texture than a 
weeping willow. 

4. Plant arrangement— The individual at- 
tributes of the plantings and overall effec- 
tiveness of the landscape plan is affected 
by plant arrangement. 

a. Specimen plants draw attention to 
themselves because of their color, 
shape, or size. Plant them by them- 
selves or enhance beds with mass 
plantings. Large shade trees (oaks, 
maples, and conifers) or small trees 
and shrubs (ornamental crabapples, 
hawthorns, burning bushes, and vibur- 
nums) make effective specimen plants. 

b. Mass plantings enhance the appear- 
ance of plants that may not be as at- 
tractive or effective individually. An- 
nuals, perennials, small shrubs, and 
ground covers are generally more ef- 
fective as mass plantings. Also, on 
more naturalized landscapes, it is best 
to plant shrubs in odd numbered clus- 
ters for a more natural appearance. 


G. Plant Selection 


Select plants that meet your design objec- 

tives. These might include the following: 

1. Functional. 

2. Aesthetically pleasing. 

3. Cold hardy —Check if the plant is 
adapted to the minimum temperature 
zone for your area. 

4. Low maintenance —Select species that 
require a minimum amount of pruning, 
watering, and raking. Cut the frequency 
of maintenance time for woody plants by 
reducing the variety of early- and late- 
flowering species. 

5. Low input— Select plants that require 
less water and chemical inputs. 

6. Nonpoisonous and safe—This is espe- 
cially important in areas that children will 
use. Try to reduce the number of plants 
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that may have poisonous fruits, flowers, money, and you will be able to inspect 





or foliage or that have thorns or spines the plants for pests and diseases. Also, 
that can cause injuries. you are more certain of getting a live 
plant. 


Note: Contact your local Extension educator 
or the Poison Control Center if you 
have any questions. 


IV. Installation and Renovation 


Follow these steps when installing a new land- 
scape or renovating an older one. The se- 


7. Appropriate selections for planting near quence depends upon your needs and abilities. 
utilities. A. Primary Hardscape 
8. Economical— What we want is not al- Install sidewalks, driveways, walls, terraces, 
ways what we can afford. Your budget decks, patios, and ponds. These will define 
will determine your choice and size of your use areas and will prevent future dam- 
plant materials that you can purchase. age to your landscape if done in the begin- 
9. Native or nonnative species— Some ning. 
people recommend planting native (in- B. Install Planting Beds 
digenous) species over nonnative Amend soils, if necessary, and install weed 
(nonindigenous) species because, theo- barriers, if desired. 
retically, they are better adapted to an C. Plant or Move Trees and Shrubs 


area. This is not necessarily true since 
most residential landscapes are disturbed 
sites and unnatural environments that 
probably will have more inputs (irriga- 
tion, fertilizing, and pest control) than the 
preexisting natural environment. Native 
plants are not always more drought toler- 
ant than nonnative species either. 


Plant and transplant shrubs early in the 
spring or late fall when plants are dormant 
and the soil is workable. Do not transplant 
large trees and shrubs when they are ac- 
tively growing. 

D. Install Automatic Irrigation System 

E. Plant Lawn or Ground Covers 
Add soil amendments if you have poor 





Note: The bottom line is to choose the best soils —especially soils low in organic mat- 
plant that is adapted to the area you are ter—or plant some type of an annual cover 
going to plant it in and that meets your crop to improve the soil before planting. 
desires for your landscape. V. Maintenance and Irrigation 


10. Nonnoxious— Noxious weeds are a seri- A. Maintenance 


ous problem in agricultural areas. If you Review the maintenance requirements of 
plan to purchase or introduce plants your landscape plan before actually install- 
from out of state, contact your local Ex- ing the landscape. This will save you a lot 
tension educator for information or the of frustration and expense in the long run. 
County Weed Control supervisor about Refer to other Master Gardener chapters for 


more information about the following main- 
tenance activities: 


noxious weeds in Idaho. 


H. Other Considerations When Buying Plants 
1. Proper pruning—Timing and technique is 


important. (See UI BUL 819, “How to 
Prune Deciduous Landscape Trees.”’) 


Some other important things to consider 

when you are buying plants are: 

1. To ensure greater adaptability to your 
area, purchase plants that local seed 
sources have produced. This is especially 


important for woody and herbaceous pe- synthetic mulches. Organic mulches 
rennials. should not be deeper than 2 to 4 inches. 


Incorporate fine mulches such as sawdust 
into the soil. Plastic, nonporous mulches 
are not recommended for landscape use. 


2. Staking and wrapping trees or shrubs. 
3. Mulching —Includes organic, inert, and 


2. Before purchasing plants via mail order, 
check local nurseries. You may save 





CHAPTER 16 IDAHO MASTER GARDENER PROGRAM HANDBOOK 16-7 


(See UI Extension CIS 858, “Using Bark 
and Sawdust for Mulches, Soil Amend- 
ments, and Potting Mixes,” for more in- 
formation about mulches on the land- 
scape.) 

4. Pest control— Includes disease, insect, 
and weed control. 


5. Proper turf management— Mow grass to 
proper heights. Leave trimmings as a 
mulch to improve soil and water reten- 
tion, fertilizing, and top-dressing. Proper 
watering is also important to maintain a 
healthy lawn, and to avoid waste, runoff, 
and water pollution. (See Chapter 14 for 
more information and publications about 
establishing and maintaining a lawn.) 

B. Water Management 


Match the irrigation program to the plants’ 

moisture requirements, the time of the year, 

and soil types. Important components of a 

good water management program include: 

1. Proper timing and duration of watering — 
Deep and infrequent waterings are better 
than shallow frequent waterings. Deep 
water evergreen trees and shrubs before 
the ground freezes in the winter. 

2. Match sprinklers and irrigation schedul- 
ing to plants and planting areas—Trees 
and shrubs require less frequent watering 
than turf and herbaceous ornamentals. 

3. Monitor and maintain the irrigation sys- 
tem frequently to prevent runoff, waste, 
and pollution. 


Further Reading 


Books 


Adams, E. Blain. 1992. Homescaping. Publication B- 
951, Cooperative Extension Service-USDA, Uni- 
versity of Wyoming, P.O. Box 3313, Laramie, 
WY 82071-3313. (There is a nominal charge for 
this landscaping kit.) 

Bienz, D. R. 1980. The Why and How of Home Horticul- 
ture, W. H. Freeman and Co., San Francisco, CA. 

Calkins, Carol C., Ed. 1981. Reader’s Digest Illustrated 
Guide to Gardening. The Reader’s Digest Asso- 
ciation, Inc., New York, NY. 


Published 1994. 


Dirr, Michael A. 1983. Manual of Woody Landscape 
Plants. Stipes Publishing Co., Champaign, IL. 


Hogan, Elizabeth L., Ed. 1990. Sunset Western Garden 
Book, 5th Ed. Sunset Publishing Corp., Menlo 
Park, CA. 

Krukeberg, Arthur R. 1982. Gardening with Native 
Plants of the Pacific Northwest. University of 
Washington Press, Seattle, WA. 


Millard, Scott, Ed. 1977. All About Groundcovers for 
Slopes, Walkways, Rock Gardens, Wide Open 
Spaces, and Nooks and Crannies. Ortho Books, 
Chevron Chemical Co., San Francisco, CA. 

Nelson, Wm. R., Jr. 1975. Landscaping Your Home, 
Revised Edition. Cooperative Extension Service, 
College of Agriculture, University of Illinois, 
Champaign, IL. 


Booklets and Pamphlets 


University of Idaho Extension 

CIS 923 Choosing Nursery Stock for Landscaping, 
Conservation, and Reforestation 

CIS 1068 Fertilizing Landscape Trees 

PNW 496 Grafting and Budding Plants to Propagate, 
Topwork, Repair 

BUL 819 How to Prune Deciduous Landscape Trees 

BUL 644 How to Prune Coniferous Evergreen Trees 


CIS 991 Landscaping and Utilities: Problems, 
Prevention, and Plant Selection 


CIS 1054 Low Input Landscaping 


PNW 500 Plant Materials for Landscaping—A List of 
Plants for the Pacific Northwest 

EXT 704 Soil Sampling 

CIS 858 Using Bark and Sawdust for Mulches, Soil 
Amendments, and Potting Mixes 


CIS 990 Water Conservation in the Landscape 
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Chapter 17 
Landscape Plants 





Susan M. Bell, Extension Educator, Ada County, Boise 


I. Why Ornamental Plants? 


ILS 


Landscape plants are placed as they are for 
various purposes: to create shade, to define 
space, to enhance architecture, to provide food 
(e.g., fruit trees), and to further general aesthet- 
ics. These plants should be installed according 
to a plan, so that they are correctly selected and 
placed to create the desired design effect. 
Plantings should be in tune with the environ- 
mental situation and take into account such 
things as exposure, amount of light, pH, water 
availability, and soil type. 

Trees and shrubs will last in the landscape for 
many years. However, when a stress is im- 
posed on a plant, that plant becomes much 
more susceptible to other problems, including 
insects and disease. A large percentage of land- 
scape plant problems can be related directly to 
improper selection of plant material and im- 
proper cultural practices that lead to plant 
stress. In some cases, the effects of improper 
cultural practices may not be seen for years. 


oils and Water Considerations 


A. Soil Composition 
Soils are roughly 50 percent solid material 
and 50 percent pore space. (Pores are holes 
in the soil that are either filled with air or 
water.) 
1. Pore space, ideally, should be 50 percent 
air and 50 percent water. 

a. Air is necessary for root respiration 
and normal metabolism, including the 
uptake of water. 

b. Water is used in transpiration within 
the plant and for the transport of dis- 
solved mineral nutrients from the soil 
to roots and on up the plant through the 
xylem. 


2. The solid material is composed of or- 
ganic matter, decomposed rock, and vari- 
ous biological life. 

B. Water Status Definitions 

1. Hygroscopic water—Tightly bound to the 
soil particles; not available for plant 
growth. 

2. Capillary or available water— Held less 
tightly to soil particles; available for plant 
usage. 

3. Gravitational water— Moves with the 
force of gravity; drains away. This water 
is not available to the plant. 

4. Saturated conditions—Tend to exclude 
air; detrimental to most plants (with the 
exception of aquatic species). 

C. Water Movement 

1. The thicker the film of water, the greater 
the ease of movement in the soil. The 
thinner the film of water, the harder it is 
to move through the soil, therefore, be- 
coming less readily available to plants. 

2. Water movement is always from wetter 
areas in the soil mass to drier areas. 

a. When water is lost from the soil sur- 
face (through evaporation), more water 
is drawn up from lower levels. 

b. When a plant draws water in through 
the roots, more water moves into the 
area. 

c. Roots do not seek water; roots grow 
where water is. 


D. Soil Structure (Aggregate Size) 
1. Soil particles may be made up of many 
small particles clumped together. 
a. Spaces (macropores) between large 
particles contain air for root respira- 
tion. 
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b. Spaces between smaller particles and 
within very large particles contain cap- 
illary (available) water. Water also is 
found on the surface of larger par- 
ticles. 


2. Increase aggregate size by: 


a. Adding of calcium (usually gypsum): 
Only works with clay soils. 

b. Adding organic matter: Water and air 
are found in and between the organic 
matter particles. Organic matter loos- 
ens a clay soil for better air and water 
movement. In sandy soils, organic 
matter helps hold water and nutrients. 


E. Drainage Problems 


1. 


Hard, compacted soil— Air space 
squeezed out; low infiltration, little air 
space, and slow drainage. 


. Impenetrable layers—Clay layers, hard- 


pan, and plowpans, etc.; may not allow 
water or roots through. 


. Fine-textured soil— Preferable over a 


coarse-textured soil or gravel. 

a. At the interface, water cannot move 
rapidly into coarse soil; consequently, 
moisture is limited or not continuous. 


Note: The interface is where one soil type 


stops and another begins. 


b. Water movement downward is im- 
peded across the interface, and much 
of the finer soil’s pore space may fill 
with water. 


4. Coarse-textured soils over or contained 


within a fine-textured soil. 

a. Drainage through coarse soils is rapid. 

b. Infiltration into fine soils is slow, caus- 
ing macropores in the coarse soil to fill 
with water. 

c. Roots lack oxygen and root rots may 
ensue. 

d. Add organic matter to the coarse soil 
to slow water penetration. 


F. Overcoming Drainage Problems 


1. Till by adding 3 to 4 inches of organic 


matter. 


2. Raise plant slightly above grade and cre- 


ate a bed with good soil, or a raised bed. 


4. 


5. 


Add tile to create good drainage. 
Contour slope away from plants so that 
water runs off. 

Break through hardpan layers. 


III. Planting and Site Preparation 


A. Types of Plant Materials 
1. Bareroot (B.R.)— Dug without a ball of 


soil; little or no soil around the roots. Ex- 
amples: dormant deciduous shrubs, roses, 
deciduous trees, and small evergreens. 


. Balled and burlapped (B and B)— Dug 


with soil that is enclosed in burlap or 
some sort of synthetic material. The root 
system has been cut for easier handling 
and transport. 


. Field-potted— Dug with or without soil 


4. 


and potted into a container. 


Container— Plant grown for a time ina 
container. 


B. Planting 


1. Bareroot 


a. Cut back damaged or broken roots. 


b. Dig hole twice as large as the root sys- 
tem. 

c. Put the plant in the hole at the same 
level it grew originally. Build a cone 
or mound of soil at the bottom of the 
hole under the plant for support and to 
aid in spreading the roots. Be sure the 
roots are spread. 

d. Backfill with native, not amended, 
soil. 

e. Water thoroughly. 

f. Fertilize with a high phosphate fertil- 
izer (5-10-10) or a balanced slow-re- 
lease fertilizer (10-10-10). Fertilizers 
may be added to a backfill material. 
Fertilizer may also be added to the soil 
surface after watering. Always follow 
label directions as to amount. 


. Balled and burlapped. 


a. Dig hole twice as wide as the ball of 
soil. 

b. Remove all of the rope, twine, or 
string on the ball after setting it in po- 
sition in the hole. The burlap can be 
sliced on the sides, and the top burlap 
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should be laid back so that no burlap is 
exposed above ground. Burlap ex- 
posed above ground will wick mois- 
ture away from the root ball. Synthetic 
or plastic burlaps should be removed 
totally. Unless B and B trees have 
been kept in burlap for a long time, 
don’t worry about girdling roots or 
cutting damaged roots. 

c. Follow steps d through f of Section B, 
subsection 1. 


3. Container plant. 


a. Dig hole twice as wide for root system 
spread. 

b. Remove container, no matter what 
type. 

c. Roots. 

e Ifthe roots are not circling 
(potbound), carefully spread the ex- 
terior roots outward, away from the 
soil ball. 


e Ifthe roots are circling, make three 
to four vertical cuts into the sides of 
the root ball (1/4 to 1/2 inch into the 
ball). If the roots are woody and 
cannot be cut with a knife, lay the 
ball on its side. Using a sharpened 
spade or shovel slice through the 
lower half of the root ball. This is 
called “butterflying.” Spread out the 
two flaps of roots and place in 
planting hole so the top of the root 
system is level with, or slightly 
higher, than the surrounding soil. 
When butterflying, be sure not to 
damage the crown by splitting too 
close to the trunk. Make sure the 
split area is filled with soil so that 
no air spaces are left. 


d. Follow steps d through f of Section B, 
subsection 1. 
C. Pruning After Planting 

1. Leave as much of the crown intact as 
possible, and remove only dead, injured, 
and diseased branches. 

2. Remove interfering, rubbing, or poorly 
placed branches. 

3. Remove a branch from narrow “V” 
crotches or multiple leaders. 


4. Prune to shape, if necessary. 
D. Staking 


1. Avoid staking unless wind is a problem. 
Stake as low on the stem as possible and 
remove the stake after 1 year. 


2. Reasons for staking. 


a. To anchor plant until it can root into 
the soil. 


b. To protect the tree from slanting with 
the wind. 


c. To straighten a crooked trunk. 
3. Used mostly for B.R. and B and B plants. 
4. One- and two-stake methods. 


IV. Plant Problems 


Problems associated with plant roots may 
show up in other plant parts, especially the 
leaves. 

A. Circling Roots/Potbound 

1. Symptoms—A general decline of plant 
vigor over a period of time. 

2. Causes — Plant remaining in container too 
long at some stage of development, not 
necessarily the last stage of production. 

3. Remedies—“Butterfly” the root ball, or 
cut and spread the roots before planting. 

B. Girdling Roots 

1. Symptoms—Girdling roots limit water 
and nutrient transport causing deteriora- 
tion of the plant. Top growth diminishes; 
plant is stressed. 

2. Causes— An impenetrable planting hole; 
twisting the plant after setting into hole; 
bending roots to fit into a hole that is too 
small; and planting potbound or 
rootbound container stock. 

3. Remedies —Chop off girdling root; 
spread roots when planting; remove de- 
bris or rocks in planting area. 

C. Kinked Roots/One-Sided Root System 

1. Symptoms—A general decline of plant 
vigor over a period of time. 

2. Causes—Improper production methods 
(such as dragging with a mechanical 
planter causing “J” hooked roots or jam- 
ming the plant in the pot or the planting 
hole). 
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3. Remedies— Cut off kinked roots when 


planting; carefully spread and straighten 
the roots. 


D.Root Rots 


1. Symptoms — Soft, brown, partially to to- 
tally decayed roots resulting in wilting or 
death of the plant. 

. Causes — Cause varies with susceptibility 
of the plant. There might not have been 
enough soil aeration; the water table 
might be high; the backfill might have 
been amended with fresh manures when 
planting; or the soil might be water- 
logged. 

. Remedies — Improve downward and lat- 
eral drainage; tile, if necessary; and plant 
in raised beds. Select a water-loving spe- 
cies of plant and amend the soil to im- 
prove drainage. 


2s 


Causes — Removing top layers of soil to 
change a grade or damaging roots by cut- 
ting. 


. Remedies— Avoid cutting large roots; 


fertilize and water the rest of the root sys- 
tem; use a high phosphorus fertilizer to 
encourage new root development. 


G.Compaction 


1. 


2. 


Symptoms — Decline of the tree from the 
top down. 

Cause— Soil compaction after the plant is 
in the ground. 


. Remedies — Direct foot traffic and ma- 


chinery away from the dripline of trees. 
Aerate soil using a core aerator or cush- 
ion the soil with a thick mulch. 


V. Stem Problems 


Stem maladies usually arise from improper 


E. Changing Soil Grades cultural practices and stresses to the plant. 


1. Symptoms—No buttressing or flaring 


roots at tree base; general decline of tree; 
leaves and branches die from top down; 
collar rots are evident. The decline may 
take several years to occur or to com- 
plete. Susceptibility varies with species. 

. Causes — Filling with soil or pavement on 
top of an established root system results 
in a decreased air supply to the plant 
changing drainage and water patterns. 

. Remedies — Cover roots with a thick 
layer of gravel, then with soil. Provide 
drainage, and in some cases, welling the 
trunk will help. 





Note: Welling is the building of a “well” or 


wall around the tree several feet out to 
keep soil away from the trunk. 


F. Trenching/Cutting Roots 
1. Symptoms— Cutting roots reduces water 


and nutrient uptake. The decline may 
take several years to occur or complete. 
Cuts can become infected with root rot 
leading to the decline of plant growth. 
The result is often the death of a tree 
from the top downward. Sometimes the 
decline is limited to that half of the tree 
with the cut or damaged roots. 


A. Heart Rot 


1. 
2 


Symptoms — Decay of heartwood. 
Causes — Improper pruning, topping, 
breakage, or wounding of the stem or the 
large branches. 


. Remedies— Prune properly and avoid 


wounding. Remove decayed branch 
wood; if rot is in an advanced stage, re- 
move the tree. 


B. Stem Wounds 


1. 


2; 


Symptoms —Cankers, girdling, holes, 
splits, and oozing. 

Causes — Various, including hitting the 
tree with lawn mowers and string weed- 
ers; leaving support wires or B and B 
string around stem; diseases, borers, and 
sunscald. 


. Remedies— Stay away from plant stems 


and trunks with equipment. Remove all 
lawn grass to at least 1 foot from the 
trunk. Keep all mulch 2 to 3 inches from 
plant stems. Identify and treat insects or 
disease. Remove labels and ties when 
planting. Painting or spraying with tree 
wound compound does not improve heal- 
ing, but it may prevent insect entry. 


C. Sunscald or Southwest Disease 


1. 


Symptoms — Bark tends to be blistered, 
burnt, dead, or split on the southern or 
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southwestern sides of the trunk. Young 
and newly transplanted trees are the most 
susceptible. 

2. Causes— Alternating freezing and thaw- 
ing of bark on sunny side of tree during 
winter. Intense heat during summer. 

3. Remedies— Shade south and southwest 
sides of trunk; wrap the trunk with tree 
wrap or paint with white, water-based 
(latex) paint. If there is an advanced stage 
of damage, carefully remove any dead 
bark, apply tree wound dressing, and 
wrap to keep insects out of heartwood. 

D. Branch Rots and Infections 

1. Symptoms— Oozing, cankers, holes, and 
splits. 

2. Causes—Improper pruning. Branch stubs 
or flush cuts leave a tree open to disease 
and insects. 

3. Remedies — Prune correctly; cut back 
only to the branch collar; do not top trees. 
Treat insects and diseases when first no- 
ticed. 

E. Damage to Crotch Areas 

1. Symptoms — Splits, oozing at crotch. 

2. Causes— Narrow “V” crotches, borers, 
water gathering in crotch. 

3. Remedies— Prune out all but one of the 
leaders if the tree is young and has mul- 
tiple leaders. Narrow branch angles can 
be spread when the tree is young; cable 
or brace narrow crotches if the tree is 
older to prevent breakage. 

F. Freeze Damage 

1. Symptoms— Blackened tissue; dead 
twigs or buds; death of plant. Stem die- 
back. Usually younger stems die, but 
older wood also can be damaged during 
severe winters. There is generally a par- 
tial to total necrosis of the young leaves. 
Older leaves may become distorted later. 
New growth might have been frozen by 
late spring frost when plant was in the 
soft-growth stage. 

2. Causes— Lethal winter temperatures and 
early or late frosts. 

3. Remedies— Use frost prevention meth- 
ods; select trees and shrubs specified for 


your zone; do not fertilize trees and 
shrubs after July 1. 
G. Graft Incompatibility 

1. Symptoms— Large overgrowths above 
and below union; earlier than normal fall 
coloration; a stem that breaks off at graft. 

2. Cause—Incompatibility between scion 
and stock. 

3. Remedy—Purchase plants rooted from 
cuttings or use a reliable source of 
grafted stock. 


VI. Leaf Problems 


Problems with stems and roots often will show 
up in the leaves. If a plant is wilted, the leaves 
are either not getting enough water or are los- 
ing water faster than it is being supplied by the 
roots. Determine the cause of wilting. There 
also are many insects and diseases that affect 
leaves. 

A. Drought 

1. Symptoms — Wilting, drying of soft 
growth, and blotchy necrosis. 

2. Causes — Extended periods of dryness. 
High heat/bright sunlight on shade-loving 
plants could cause leaf scorch, early leaf 
drop, or marginal and interveinal chloro- 
sis or necrosis. 

3. Remedies — Water plant; provide better 
soil preparation by adding organic matter 
to increase water-holding capacity; mulch 
to reduce surface evaporation. Select 
drought-tolerant plants. Shade plant; mist 
periodically for temporary cooling. 

B. Frost Damage 

1. Symptoms — Partial to total necrosis of 
young leaves or buds. Older leaves may 
become distorted if buds were injured. 

2. Causes — New growth frozen by late 
spring frost when the plant is in the soft 
growth stage. 

C. Root Injury 

1. Symptoms— Wilting, early leaf drop, leaf 
chlorosis, root damage, necrosis, and 
plant death. 

2. Causes — Root damage due to trenching, 
insects (such as root weevils), or disease. 
Overwatering limits oxygen uptake by 
roots and encourages root rot. 
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3. Remedies— Determine the cause, then 
take appropriate action. If the cause is not 
a root rot, then proper watering of the re- 
maining root system will help. Fertiliza- 
tion with a high phosphorus fertilizer 
may help rejuvenate the root system. If 
overwatering is the problem, increase 
drainage and cut back on water. If a high 
water table or poor drainage exists, 
choose water-loving plants (such as a 
willow). 


D. Vascular System Injury 


1. Symptoms — Wilting or drying of a por- 
tion of the plant. 

2. Causes— Disease, such as Verticillium 
wilt, can plug the xylem vessels. 

3. Remedies— Determine the cause and take 
appropriate action. Remove the infected 
portion; treat for Verticillum. 

. Salt Damage 

1. Symptoms — Marginal to interveinal 
chlorosis/necrosis; rootlets are brown in- 
stead of white. 

2. Causes—Salts from excessive use of 
commercial fertilizers, manures, and de- 
icing salts. The latter may be more preva- 
lent next to sidewalks and driveways. 

3. Remedies— Leach with water, if pos- 
sible; limit the use of offending materials. 
Alternate organic fertilizers with com- 
mercial fertilizers to reduce salt buildup. 

. Leaf Chlorosis and Nutrient Deficiencies 
1. Nitrogen deficiency. 

a. Symptoms: Overall yellowing of older 
leaves first. Stunted growth of plant. 
Pale green color on rest of plant. 

b. Cause: Nitrogen deficiency. 

c. Remedy: Fertilize with a nitrogen fer- 
tilizer. 

2. High pH (over 7.5). 

a. Symptoms: Interveinal chlorosis, light 
green to white in color (with zinc, 
older leaves affected; with iron, new 
leaves affected first). The margins of 
leaves may become necrotic, but the 
veins remain green. With zinc defi- 
ciency, leaves may be small, narrow, 
and thickened. Foliage loss may be 


early, and leaves at tips of branches 
may be bushy with few or none along 
the branch. Manganese deficiency is 
similar to iron deficiency, but chloro- 
sis is not so dominant on young leaves. 
Also there is severe browning and 
dropping of leaves with maturity. 

b. Cause: Iron, zinc, or manganese defi- 
ciencies because of the soil pH. 

c. Remedies: A long-term solution is to 
decrease soil pH. A temporary solution 
is to apply the deficient nutrient. You 
may need to make annual spring or fall 
applications. 

3. Other causes of leaf chlorosis. 

a. Wrong soil pH for acid-loving plants. 
Example: azaleas. 

b. Herbicides (see Subsection G of this 
section and Table 1). 

c. Drought (see Section VI, subsection 
A). 

d. Natural leaf maturity and abscission in 
autumn. 

e. Natural variegation. 


G. Herbicide Damage 


Herbicides are formulated to be toxic to spe- 
cific weeds, but they also may cause dam- 
age to desirable plants. 

1. Symptoms— Some herbicides act hor- 
monally and produce a twisted, cupped, 
puckered, or distorted growth. Other her- 
bicides inhibit photosynthesis and chloro- 
phyll formation, causing a peculiar col- 
oration or characteristic chlorosis de- 
pending on the material used (see Table 1 
on next page). In general, if many plants 
in one area are affected with unusual 
twisting, puckering, or with strange col- 
orations and drying leaves, chemical or 
herbicide misuse may be the culprits. If 
only part of the conifer root system is af- 
fected by a herbicide, the damage may 
create a spiral pattern on the stem of the 
plant. 

2. Causes— Most people do not know where 
the root zones of desirable plants are; 
consequently, they overspray, and trans- 
location of the herbicide into a desirable 
plant occurs. 
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3. Remedies— Almost all problems arise 
from misapplication and misuse. Few 
problems arise when label directions are 
followed closely and the broadcasted ma- 
terial is kept 5 to 10 feet away from the 
dripline of desirable plants. Spot treat 
weeds rather than broadcast when possible. 


H. Insecticide Injury 


1. Symptoms— Dormant oil will remove the 
waxy bloom that gives the blue cast to 
Colorado Blue Spruce Oils used on de- 
ciduous plants that have started to show 
green will burn exposed green tissue. 
Some insecticides, such as malathion, 
will burn leaves when applied during 
high temperatures. 


Table 1. Common herbicides. 

















Herbicide Damage symptoms 

Dichlobenil Broadleaf plants: Tip, marginal to 

(Casoron) interveinal chlorosis/necrosis. 
Sometimes more severe on 
leaves oriented toward the 
afternoon sun. 

Conifers: Needle tip chlorosis to 

necrosis. 

Phenoxy Broadleaf plants: Twisted, distorted 

compounds leaves and stems. Blistering of 

(2,4-D, MCPP, bark on London Plane trees. 

MCPA) Conifers: Misshapen, hooked 
needles. 

Dicamba Broadleaf plants: Twisted, cupped, 

(Banvel) distorted new growth, chlorosis, 
necrosis, death of stem tissue. 

Conifers: Distorted, twisted 

needles, needle necrosis from 
the base to the tip; club-shaped 
growth, needle distortion on 
pines. 

Glyphosate Broadleaf plants: Yellowing and 

(Roundup) necrosis of part or entire plant. 
New leaves do not develop 
correctly; they are skinny,strap- 
shaped, yellow. 

Triazines Broadleaf plants: Marginal 

(Atrazine) chlorosis. 

Simazine Conifers: Tip chlorosis. 

(Princep) 





Chemical sterilants 


(many kinds) 


Severe chlorosis, and necrosis, 
death if applied near the root 
system of desirable plants. 


Published 1993. Revised 1998. 


2. Causes — When used for insect and mite 
control on needled evergreens, dormant 
oil may cause burns, especially if the 
concentration is too high, if the oil is ap- 
plied during freezing weather, or if the 
plant has started to grow. 


Further Reading 





Books 
Partyka, R. E. 1980. Woody Ornamentals: Plants 
and Problems. ChemLawn Corp. 


Harris, R. W. 1983. Arboriculture: Care of Trees, 
Shrubs and Vines in the Landscape. Prentice- 
Hall, Inc. 


Booklets and Pamphlets 
University of Idaho Extension 
CIS 867 Cold Hardiness in Woody Landscape 
Plants: Its Role in Winter Survival and 
How to Maximize It 
CIS 869 Controlling Sunscald on Trees and 
Shrubs 
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Chapter 18 


Woody Landscape Plants 





JoAnn Robbins, former Extension Educator, University of Idaho Extension 


Kevin Laughlin, former Extension Educator, University of Idaho Extension 


Robert Tripepi, Horticulture Extension Specialist 


INTRODUCTION 


Woody landscape plants are perennials with stiff, 
woody stems. These plants are loosely classified as 
trees, shrubs, or vines. Trees usually have a single 
trunk and can grow to impressive heights. The 
tallest trees are the California redwoods (Sequoia 
sempervirens), which grow to 350 feet or more. 
Trees can develop—or be pruned to grow—several 
trunks. If a mature single- or multi-trunk woody 
plant is less than about 20 feet tall, it is considered 
a large shrub rather than a tree. 


Shrubs are less than 20 feet tall at maturity and 
usually have multiple trunks. Standards, which are 
shrubs trained to grow with a single trunk, may 
serve as small trees in the landscape. Because they 
had to be trained (pruned) to grow this way, howev- 
er, they are still considered to be shrubs. Woody 
shrubs may spread by stolons (horizontal stems), 
rhizomes, or underground roots. Very short woody 
shrubs make good ground covers. 


Vines may climb, trail, creep, or even remain 
erect with some support for their stems. Woody 
vines may root at various places along their stems, 
wherever they come in good contact with the 
ground and have proper growing conditions. 
Climbing vines, such as English ivy, may attach to 
supports with small aerial roots. Grapes can climb 
by winding slender stems called tendrils around 
objects. 


Some plants will perplex the expert horticulturist 
and the Master Gardener by defying classification 
with the above system. Crabapples are a good 
example. Some insist on growing with multiple 
stems, yet grow taller than 15 feet at maturity. 
Others are natural, single-stemmed beauties, reaching 


only 5 feet at maturity. Some weeping forms, if 
grown on their own rootstocks, would creep across 
the ground. So, crabapples can be large shrubs, tiny 
trees, or even vines! Thus, use the tree, shrub, or 
vine classification only in a general sense. 


THE ART OF DESIGNING LANDSCAPES 
WITH WOODY PLANTS 


Woody plants form much of the structure in land- 
scape design and contribute to a pleasing composi- 
tion. They define the skyline and become the struc- 
tural element dividing space. Landscapers must care- 
fully consider choices and placement. Established 
trees and shrubs cannot be moved easily. Within the 
principles of landscape design (see chapter 16), 
woody plants serve the following purposes. 


Balance. Tree and shrub placement, whether 
symmetrical or asymmetrical, creates equilibrium in 
the landscape. Trees and shrubs provide the coordi- 
nating composition for other elements, such as 
annuals, perennials, and garden features such as 
fences and decks. 


Movement. Repeating or alternating shrubs and 
trees can carry the eye throughout the landscape. 
The rhythm created is an underlying theme of the 
landscape. Taller shrubs and trees draw the eye sky- 
ward. 


Harmony. Trees and shrubs serve as a dominant 
feature or accent in a landscape, thus contributing 
to the harmony of the design. Repetition of structur- 
al elements, such as woody plants, helps to tie the 
landscape together. The interconnectedness of a low 
woody ground cover under trees or of a line of 
shrubs or trees provides continuity that creates har- 
mony in the landscape. 
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Which woody plants to install and where 


Plant selection is extremely important if the land- 
scape design is to be successful. Of the many fac- 
tors to consider when choosing plants, two are most 
important—size and site suitability. During most of 
its life, the plant must be of a size suitable for the 
location. Site suitability means that the plant is 
adapted to grow where it is planted. 


Function, color, texture, shape, bloom date, rate 
of growth, and how well the plant relates to other 
elements of the design are additional important 
considerations. In recent years, special uses 
(e.g., theme gardens or patios) or adaptations 
(e.g., native plants or Xeriscape™) have become 
more popular. See the listing at right for a summary 
of plant uses and characteristics, as well as site 
considerations. See chapter 16 for landscape plan- 
ning guidelines 


The following landscape considerations apply 
specifically to woody plants. 


Function 


Choose woody plants with a specific function in 
mind, which may be as simple as providing shade. 
Some functions are as follows. 


Firewise landscapes. Landscaping for fire preven- 
tion, or “firescaping,” is particularly important for 
suburban and rural locations in dry areas near hill- 
sides, or in narrow canyons surrounded by thick 
stands of trees and brushy open spaces. For a firewise 
landscape, clear brush from within 30 to 400 feet 
of dwellings and outbuildings. Select woody plants 
that resist fire or have low levels of oil or resin. 
Plants should have foliage with a high moisture con- 
tent or low brush and litter potential. Avoid designs 
that place plants of different heights in the form of 
a “fire ladder.” Fire ladders provide a continuous 
fuel supply from the ground up to the plant canopy. 


Screening and barriers. Windbreaks, shelter- 
belts, woody plant borders, and screens are all made 
up of rows of woody plants of various shapes and 
sizes. Besides providing beauty, they reduce wind 
velocity, capture snow, stop erosion, and shelter 
wildlife. They also provide protection from unsight- 
ly views, disturbing sounds, dust, and, to some 
extent, atmospheric pollutants. The right sequence 
of woody shrubs and trees reduces high winds 
around the home, farmstead, park, or recreation 
area, while permitting breezes to enter. 


Plant and site characteristics to 
consider when selecting woody 
landscape plants 


Plant uses 

Attract birds or other wildlife 
Attract butterflies or hummingbirds 
Bonsai 

Borders 

Container or patio plants 

Edible parts or fruits 

Espalier 

Fast growth 

Foundation plantings 

Ground cover 

Native plants 

Rock gardens 

Screen or windbreak 

Shade 

Variety of specimens 

Vines for fences or trellises 
Vines to cling to stone or brick 
Understory for woodland setting 
Weeping form 


Plant characteristics 

Colored summer foliage 

Columnar, pyramidal, or globe shape 
Decorative fruits and berries 
Decorative or interesting bark 
Fragrant flowers 

Good fall color 

Multiple trunks 

Ornamental seed pods 

Showy flowers 


Site characteristics 
Acidic soil 

Alkaline soil 

Arid sites 

Dry or sandy soil 
Heavy clay soil 
Saline soil 

Shady areas 
Low-maintenance areas 
Wet sites 

Windy areas 
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Plant screens and barriers consist of one to eight 
rows of trees and shrubs. Where space permits, sev- 
eral rows of shrubs and trees of various sizes and 
habits, both deciduous and evergreen, can be used. 
To serve as a windbreak, the planting should be 
at a right angle to prevailing winds. Where drifting 
snow is a problem, the last row of the planting 
should be at least 60 feet from the home. Careful 
attention to the design of site entries and exits will 
prevent snow or soil from drifting onto access 
routes. Windbreaks must be carefully maintained 
to be effective and must be kept weeded, mulched, 
or cultivated. (See PNW 5, Trees against the Wind, 
for more information about windbreaks.) 


Energy efficiency. Trees can reduce utility bills 
and improve the comfort of your home. In summer, 
trees on the southern and western sides of structures 
can block hot sunlight, thereby reducing the need 
for air conditioning. In winter, these same trees —if 
they are deciduous (lack leaves in winter)— allow 
the sun’s rays through to warm your house. 
Blocking cold winter winds with shelterbelts can 
also reduce heating expenses, especially in homes 
with poor insulation or air leaks. 


Xeriscape™. In a xeriscape, drought-tolerant 
plants are chosen in order to conserve water. With 
this approach, all of the plants in a given area must 
have the same water-use requirements to obtain 
maximum irrigation efficiency. 


Native plants. Plants naturally growing in our 
region are becoming increasingly popular in Idaho 
landscapes. Native plants are adapted to existing cli- 
matic conditions and bring a rich diversity of texture 
and color to home gardens. They often have lower 
water demands, fewer pest problems, and lower fer- 
tilizer needs than non-native landscape plants. For 
naturalized plantings, native species often are the 
best selection, and they should be the first choice 
for conservation plantings and ecosystem restoration. 


Keep in mind that even native plants need ade- 
quate water, especially right after being planted. 
After plants are established, you can reduce water 
to those that thrive in the wild with little moisture. 
The goal is to duplicate the growing conditions of 
the plant’s natural habitat. 


When using native plants, purchase them from 
a reputable nursery rather than collecting them from 
the wild. Wild collection puts pressure on wild plant 
communities and introduces diseases and insects 


found in the wild to your yard. The one exception 
to this rule is rescuing or salvaging plants that are 
facing destruction by construction. 


In order to have well-adapted native plants, use 
plants propagated from those growing as close to 
your landscape as possible. This step will also help 
prevent degradation of the gene pool of local native 
plant populations. 


Growth characteristics 


Growth characteristics of woody plants influence 
their ability to fulfill a specific function in the land- 
scape. 


Exposure. Select woody plants according to their 
preferred exposure in the landscape. Plants may be 
labeled (1) full sun/partial shade, (2) partial sun/full 
shade, or (3) shade. Check the plant species in sev- 
eral references to learn the range of exposures suit- 
able for a plant. Some species can grow under many 
conditions, but specific cultivars may tolerate only 
one type of exposure. 


Growth rate. Woody plants are designated as slow, 
medium, or fast growers. The rate of growth refers 
to vertical increase unless specified differently. 


Growth habit. Woody plants can grow prostrate, 
horizontal, or upright. They can be dwarf or standard 
in size. Growth shapes include round, globe, vase- 
shape, pyramidal, and columnar (figure 1, page 5). 
Some cultivars are selected for weeping or contorted 
forms. Plant propagators select these growth habits 
and plant shapes for artistic, space-saving, or land- 
scape purposes. 


Foliage density. Most coniferous evergreens and 
some deciduous trees and shrubs have very dense 
foliage; thus, their shadows form dense shade, 
affecting growing conditions beneath the tree. Trees 
with dense foliage are very effective at blocking 
unpleasant views. Most deciduous trees create fil- 
tered shade, and distant views can be glimpsed 
through their foliage. 


Crown size and height. Knowing the approxi- 
mate size of trees, shrubs, and ground covers at 
maturity allows the landscaper to plant them where 
they can develop to their full extent. Plant descrip- 
tions state general height and spread (width) of a 
plant, based on average growing conditions. 
However, mature height and spread are greatly 
influenced by the length of the growing season, 
temperature, light, water, soil type, fertility, and 
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Figure 1. Plant growth habits and their resulting 
shapes. 


other factors. Variation in these factors makes pre- 
dicting the exact mature size of a plant very diffi- 
cult. Be sure to compare the mature height listed on 
the retail sales tag or in reference books with the 
actual height of plants growing in your area. 


Trees, shrubs, and ground covers can be catego- 
rized by height into the following groups: large trees 
(50 feet and over), medium trees (25 to 50 feet), small 
trees (under 25 feet), large shrubs (8 feet and over), 
medium shrubs (5 to 8 feet), small shrubs 
(3 to 5 feet), very small shrubs (under 3 feet), tall 
ground covers (under 2 feet), and short ground covers 
(under 1 foot). 


Longevity. Short-lived trees and shrubs often 
grow quickly and provide height and bulk in a short 
period of time. They may be susceptible to pests 
and weather-related problems, however. Long-lived 
species have strong trunks and sturdy, wide angles 
of branch attachment. They tend to tolerate winter 
storms, pests, and human damage. 


Hardiness zones. Select plants adapted to your 
climatic zone. Several types of hardiness zone maps 
can be found in references and on the Internet. The 
most common is the map developed by the USDA 


(see figure 1, chapter 16, page 16-3 for Idaho 
USDA hardiness zones). The USDA hardiness zone 
map is revised from time to time, and the latest revi- 
sion was completed in early 2012. Other maps 
include the Arnold Arboretum Hardiness Zones, the 
Sunset Western Garden Book Climate Zones, and 
the heat zone map of the American Horticultural 
Society. 


Whichever map you use, the zone concept is a 
useful tool that can provide an idea of how well 
adapted a plant is to your climate. When choosing 
woody plants that will be long-lived, dominant fea- 
tures of your landscape, choose plants that tolerate 
extreme climatic events. To be safe, choose only 
woody plants adapted to one zone colder than your 
zone. 


Salt tolerance. Salt accumulation plays an 
important role in woody plant growth and survival. 
Too much salt in the soil interferes with a plant’s 
ability to take up water, causing leaf burn and 
decline. Even salt-tolerant plants will fail to grow 
where salt levels are high. Plants native to a region 
have adapted to existing salt conditions in the local 
soil. 


Several sources are responsible for contributing 
salts to the soil. In arid regions, soluble salts accu- 
mulate at the depth to which soil moisture soaks 
each season. These salts can be brought to the sur- 
face with irrigation. Also, if water sources contain 
high levels of salt, woody plants can be injured. Salt 
used for winter ice removal on roads can also cause 
problems. 


Ornamental characteristics 


Ornamental characteristics of a plant, such as 
flowering, fragrance, foliage color, foliage texture, 
etc., must be considered by gardeners and landscap- 
ers during the selection process (see listing page 3). 
Although these characteristics are important, how- 
ever, plants must first be selected based on their 
adaptation to a site. A plant that is growing poorly 
due to its inability to adapt to a site will most likely 
have poor flowers, poor foliage color, etc. 


The style of the garden needs to be considered 
as well. Whether the garden is cottage, 
Mediterranean, tropical, oriental, formal, artistic, 
avant-garde, rustic, naturalized, or native plays a 
key role in the types of woody plants selected. 
Finally, how the garden will be used and maintained 
should also guide design and plant decisions. 
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Plants that accent, define boundaries, and/or are 
a special feature in the landscape must be selected 
with specific goals in mind. Numerous landscaping 
books, computer programs, and publications can 
assist in the plant selection process (see “Further 
Reading and Resources” at the end of this chapter). 
More on arranging the form, shape, and space of 
woody plants is covered in chapter 16. 


Genetic adaptability 

Plant hardiness is genetically determined. The 
genetic makeup of plants enables them to grow 
and thrive under certain environmental conditions 
and completely fail in others. Therefore, plant 
provenance, the area where plants were collected 
before propagation, influences their ability to adapt 
to new locations and climates. 


Many plants are adapted across several climatic 
areas or hardiness zones. However, for native plants 
that are propagated from seeds, plants from more 
southern seed sources are generally less hardy than 
those propagated from northern seed sources. For 
example, red maple, Acer rubrum, is a native tree 
that grows from Florida to Canada. Trees grown 
from a southern seed source will be less hardy 
than those grown from a northern source. The same 
might be said for plants grown on the East Coast 
and then planted in the West. Plant adaptability is 
often called plasticity among professional horticul- 
turists and should be considered in selecting woody 
landscape plants. 


Site considerations 


Complete a landscape site analysis. This analysis 
should include climate, soil type, water availability, 
hardscapes (non-plant elements such as sidewalks, 
patios, decks, pools, etc.), utility locations, aspect 
(direction the landscape site faces), access, etc. 
Landscape site analysis is covered in chapter 16. 


When choosing plants, various types of insect 
and disease pests (bronze birch borer, Dutch elm 
disease, etc.) must also be considered. In order to 
minimize maintenance and the need for pest control, 
selecting the right plant for the existing conditions 
is essential. Even features such as dropped fruit, 
seedpods, or resulting seedlings must be considered. 


If your soil is poorly drained, select plants adapt- 
ed to wet soil conditions. Improve surface drainage 
by changing the grade or trenching. Root zone aera- 
tion can help prevent puddle formation and runoff. 


If simple aeration (poking holes at regular intervals) 
fails to improve soil drainage, drill holes 

6 to 18 inches deep before planting and backfill 
them with sand or pea gravel. This procedure is 
called vertical mulching. In extreme cases, install 
drain tiles to carry excess water away from the site. 


GETTING STARTED WITH WOODY PLANTS 


As discussed above, the planning stage should 
include finding woody plant species that will grow 
in your area and will serve your landscape needs. 
Make a scale drawing of your site to provide a basic 
plan that you can use and update. Since trees and 
shrubs are essential elements of this plan, choose 
and buy them wisely and then plant them properly 
so you can have years of pleasure. 


Purchasing woody plants 


Plants can be purchased from local garden cen- 
ters, retail outlets that seasonally bring in wholesale 
nursery stock for resale, mail-order companies, 
farmers’ markets, nursery cooperatives, or at special 
plant sales sponsored by service or gardening organ- 
izations. Select only vigorously growing plants that 
have a healthy appearance and are correctly labeled. 
Inspect all plants for insects, diseases, or poor 
growth structure before you purchase them or right 
after they arrive (if mail ordered). If a plant is graft- 
ed, check the graft union. Purchasing healthy, pest- 
free plants will allow you to avoid having to treat 
your plants or quarantine them before planting them 
into your landscape. The goal is to avoid introduc- 
ing new pests or problems into your landscape. 


Beware of “good deals” at the end of the summer, 
for these plants may be stressed or root-bound. If 
gardening friends offer you plants that fail to fit 
your landscape plan, are in poor health, or might 
become invasive, have the courage to decline their 
offer. 


Local retail garden center personnel know the 
planting dates for your area and have experience 
with species and cultivars suited to local needs, as 
well as with common problems in your area. They 
have selected plants that are adapted to your climat- 
ic conditions and soils. In many cases, local garden 
stores are willing to special-order plants. In addi- 
tion, they often guarantee the plants they sell. If you 
personally select your plants, have your plan and 
plant list in hand when you visit the garden center. 
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Be open to new ideas and plants suggested by plant 
professionals. 


Plants can also be purchased from discount, hard- 
ware, drug, convenience, grocery, or produce stores. 
However, plants at these stores may not be appropri- 
ate for your landscape. Prices are often lower due to 
volume discounts, but the species may not be adapt- 
ed to your area, and the plants’ condition may be 
poor due to a lack of proper maintenance. 


Mail order is another alternative for purchasing 
plants. Check catalogs carefully to make sure the 
plants meet all the criteria in your landscape plan. 
Mail-order plants will be bare-root or container- 
grown. They may be small, but if shipped correctly 
and planted promptly, these plants generally survive 
and grow well. When ordering over the phone or by 
mail order, ask about returning plants if their quality 
is low. Many mail-order nurseries guarantee the 
plants they sell. 


Service organizations, garden clubs, schools, 
and public agencies occasionally hold special plant 
sales. These sales provide great opportunities to 
obtain rare or prized woody plant species from 
local sources. 


Planting woody shrubs and trees 


The techniques required for successful transplant- 
ing of woody plants depend on the kind of plant; 
its age and size; whether it is dormant or growing; 
its nutritional status; whether it is nursery-grown, 
growing around the home, or a native plant; whether 
it is adapted to the selected site; and the site condi- 
tions and climate of the area. For more information, 
see chapter 17. 


Newly transplanted trees may be staked if neces- 
sary. The main reasons to stake a tree are to hold 
its canopy upright if the trunk is weak or to prevent 
the root system from moving and breaking roots. 
The goal for staking a tree is to allow the trunk to 
flex while the roots are held in place. Trunks grow 
strengthening “reaction wood” when they move 
back and forth in the wind; thus, be sure the trunk 
is free to move in the wind but held securely enough 
to prevent the root system from moving. Secure the 
tree to two or three stakes placed at least 12 to 18 
inches from the trunk (figure 2). Use broad, smooth 
material, such as nylon straps, to attach the tree to 
the stakes, since this type of material will not dam- 
age the trunk. Tie the trunk as low as possible to 





Figure 2. Proper staking of a tree involves attaching 
two or three stakes as low as possible on the trunk. 
The objective is to hold the tree roots in place yet 
allow the trunk to flex in the wind. Notice the broad 
strap material connecting the trunk to the stakes. 
Photo by Kaitlin Moroney. 


hold the tree upright on a calm day. Remove staking 
materials as soon as possible and no later than 
1 year after planting. 


First-year care 


The first year in a new site is critical for trans- 
planted woody plants. Survival is determined by 
care and conditions, and a good start helps a land- 
scape planting fill in quickly. 


Water new plants to a depth of at least 2 feet dur- 
ing each irrigation. Light, shallow watering fails to 
provide enough water to develop a wide, deep root 
system, and it may promote accumulations of harm- 
ful salts. The amount of water needed to fill the soil 
to a depth of 2 feet depends on the soil type; sandy 
soil holds less water than clay soil. 


Soil type and drainage determine the frequency 
of irrigation, but, generally, watering is required 
every 5 to 7 days. Soil should drain and dry 
between irrigation cycles to maintain adequate oxy- 
gen levels in the root zone and to reduce the possibility 
of development of root rot diseases. New plants will 
wilt in saturated soil due to a lack of oxygen around 
the roots. 
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Fertilizing woody plants during the first growing 
season may be unnecessary and can be harmful. 
Excess fertilizer salts in the root zone damage the 
limited root system of a newly installed plant. Plants 
generally need a season to establish a vigorous root 
system before fertilizer promotes more foliage 
growth. 


In general, plants with fibrous roots and root 
hairs (container-grown and balled-and-burlapped 
plants) could benefit from a light fertilizer applica- 
tion, as their root hairs can absorb the minerals and 
avoid wasting nutrients. Plants that lack root hairs 
at planting time (bare-root plants) may be unable 
to absorb nutrients from fertilizer applied to the soil. 
Nutrients may remain in the root zone or leach 
(wash) away, wasting minerals and money. 
Therefore, use fertilizers carefully at planting time. 
If using a fertilizer, be sure the product is labeled 
for use on newly transplanted shrubs or trees. 


You can protect newly planted shrubs and trees 
from the wind by erecting a barrier of burlap or 
other material. Wrapping plants with narrow, upright 
branches, such as arborvitae, in winter can prevent 
damage caused by snow accumulation. Avoid using 
plastic for wrapping because temperatures get too 
hot under the film. 


For species sensitive to cold temperatures, bury 
small or horizontal plants in leaves or loose, unfin- 
ished compost after the first frost. Keep in mind, 
however, that burying small, tender plants can 
encourage disease development or rodent activity. 
Therefore, periodically check buried plants during 
the winter. If you see problems, take appropriate 
actions to eliminate them. 


MAINTENANCE OF WOODY LANDSCAPE 
PLANTS 
Irrigation 

Proper watering of woody landscape plants is 
probably the most important factor to promote plant 
growth, beauty, and health. For more information 
on water management, see chapter 7. The amount 
of water used by a woody plant is determined by 
species, size, air temperature, relative humidity, 
wind, and light intensity. A hot, sunny, dry, windy day 
can cause a lot of water to be transpired by a large 
tree. Many sites in Idaho have just such conditions. 


: - Y 
4 Dripline 
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Figure 3. Dripline on a deciduous tree. 


The water-absorbing roots of trees (feeder roots) 
grow mostly in the top 12 to 18 inches of soil. Their 
distribution extends well beyond the dripline 
(figure 3). Apply water over the entire absorbing 
zone. If practical, expand water-holding basins 
around the base of plants on a yearly basis to 
accommodate the previous year’s growth. 


Irrigate to wet the soil to a depth of at least 2 feet. 
The amount of water needed to fill this soil depth 
depends on the soil type; sandy soil holds 
less water than clay soil. 


As with newly planted trees, avoid keeping the 
root zone saturated in order to allow proper root 
aeration. Avoid shallow, frequent irrigations because 
this practice encourages shallow and limited root 
development. 


Irrigation methods 

Flood irrigation provides an infrequent, deep 
soaking. You can achieve the same result on a small 
scale by flooding the basin around the base of a tree 
or shrub using a bubbler hose attachment. This type 
of watering is the most efficient method of irrigation 
for isolated plants. 


Sprinklers are the most common method of irri- 
gation. Be sure to apply enough water to soak the 
root zone of trees and shrubs. The amount of water 
needed for the shallow roots of a lawn will not be 
enough for trees and shrubs. Sprinkling the foliage 
of trees and shrubs can increase the potential for 
some diseases. Minimize this risk by watering early 
in the morning (by 10 a.m.) so the plant can dry 
during the day. Early morning watering also 
improves watering efficiency. 
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Drip irrigation systems are extremely efficient 
and provide a slow source of water. They work bet- 
ter with heavy soil than with sandy soil. Apply 
water away from the trunk and in the area of water- 
absorbing roots. As the plants grow, update drip sys- 
tems by adding more lines or emitters to provide 
enough water for the larger plant and root system. 


Winter water management 


Where winters are cold and the ground freezes, 
take special care to make sure woody plants enter 
the winter completely dormant and with an ample 
supply of subsurface water to get through the win- 
ter. Gradually withhold water after mid-September 
by applying less water or irrigating less frequently 
for 4 to 6 weeks. Withholding water slows plant 
growth and helps the plant enter a dormant state. 


Sometime just before the first hard freeze 
(often October 15 to November 1), irrigate the soil 
thoroughly. Add enough water to wet the root zone 
down to about 18 inches. Most of this moisture will 
be available to the plant roots beneath the frozen 
layer of soil during the winter. Fall watering is par- 
ticularly important for evergreens, due to the 
amount of water that needles and leaves can lose 
on a sunny winter day. 


Mulching 


The benefits of a mulched area around trees and 
shrubs are five-fold: (1) elimination of competition 
from weeds and grasses, (2) conservation of soil 
moisture, (3) moderation of soil temperature, 

(4) protection of plants from lawn mower and string 
trimmer damage, and (5) growth of a more exten- 
sive root system. 


Good mulches include coarse compost, bark 
chips, rocks, or gravel. Use of very fine or less per- 
meable mulches, such as sawdust, may encourage 
shallow rooting. 


The mulch layer should be 2 to 3 inches deep 
and can extend to the dripline of the tree. Keep 
mulch away from the plant’s trunk or stems to 
reduce the possibility of crown rot or animal bur- 
rowing. Installing permeable landscaping fabric 
beneath the mulch will help control weeds. Avoid 
using non-perforated plastic since it reduces water 
and air infiltration in the root zone. 


Symbiotic relationships 


Roots of many trees and shrubs form symbiot- 
ic relationships with fungi or bacteria. Symbiotic 


relationships are those in which both parties benefit. 
For example, mycorrhizal fungi live around, and 
sometimes in, plant roots, obtaining carbohydrates, 
vitamins, and other organic compounds from the 
plant. The soil in the root zone area, known as the 
rhizosphere, is more hospitable to nutrient absorp- 
tion by plant roots because of the fungi’s presence. 
Mycorrhizal fungi may enhance a plant’s tolerance 
of environmental extremes and its resistance or tol- 
erance of pathogens. Many of the “mushrooms” 
seen in the landscape at some distance from trees 
are fruiting bodies of mycorrhizal fungi. 


Commercial products containing a mixture of 
mycorrhizal fungi can be mixed with the soil when 
planting trees and shrubs. Although mycorrhizal 
spores are found in most soils, preliminary studies 
indicated that commercial products may speed the 
establishment of a symbiotic relationship. Be aware, 
however, that most research has shown that these 
products have had limited success inoculating roots 
of woody plants in landscape situations. More 
research is needed to prove the value of mycorrhizal 
fungi inoculations. 


On some woody plants (typically species in the 
legume family), specific bacteria induce formation 
of nitrogen-fixing root nodules. Black locust, alder, 
ceanothus, and Russian olive, for example, are able 
to transform atmospheric nitrogen into a form that 
is usable for their own growth and for that of nearby 
plants. This capability enables these species to grow 
on nitrogen-poor sites. 

Fertilizing 

Woody plants require essential elements to func- 
tion. However, too much nitrogen can promote 
excess growth that requires more pruning and water 
and increases pest problems. On coniferous ever- 
greens, a “spurt” of growth in reaction to fertilizer 
can create whorls of branches farther apart at the top 
of shrubs or trees and on the branch tips, detracting 
from the symmetry of the plant. If a woody plant 
is healthy, lacks nutrient deficiency symptoms, and 
grows at a satisfactory rate, it probably needs little, 
if any, fertilizer. (See CIS 1068, Fertilizing 
Landscape Trees, for more information, including 
fertilizer rates.) 
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PRUNING 


The basics 


In the home landscape, trees and shrubs usually 
have ample light and space, so they produce many 
branches and grow to a maximum size. Proper prun- 
ing shapes or directs growth of plants into appropri- 
ate and beautiful forms, while maintaining and aug- 
menting plant health and function. 


Reasons for pruning 


Plants are pruned for a number of specific rea- 
sons. Training young trees and shrubs (in other 
words, directing plant growth) to create attractive 
shapes and a strong structure is a good reason to 
prune. Prune mature plants to remove dead, dis- 
eased, hazardous, or unsightly branches. Pruning 
to maintain a central leader on a tree is sometimes 
necessary, as is removal of branches that interfere 
with activities and structures. Pruning can enhance 
flowering and fruiting. It can also open up a tree or 
shrub for less wind resistance and better light pene- 
tration. Shrubs may need pruning to create a fuller 
look or to maintain a special shape or form, such 
as for hedges. 


Pruning plants to limit their size (height and 
width) is a legitimate reason to prune, but only 
minor amounts of pruning should be used for this 
purpose. A woody plant too large for its growing 
space cannot be made small by pruning! Drastic 
pruning—removing large amounts of branches or 
severely reducing the heights of tall trunks —results 
only in temporary size reduction, can be expensive, 
and is damaging to the plant. Plants pruned severely 
to reduce their size will be badly misshapen when 
they regrow, and new branches may be weakly 
attached and break during wind stress or under snow 
loads. The best solution is to remove the oversized 
plant and replace it with one whose mature size is 
more suited to the growing space. 


Pruning tools 


Proper tools are essential for satisfactory pruning 
(figure 4). If possible, test a tool before you buy it 
to ensure it suits your specific needs. As with most 
things, higher quality tools often cost more than 
cheap tools. 


The choice of which tool to use depends largely 
on the size of the branches to be pruned and the 
amount of pruning to be completed. Hand pruners 
(pruning shears) are usually used to cut branches 


a 


Figure 4. Tools used to prune woody plants include 
(a) by-pass hand shears, (b) by-pass loppers, and (c) 
hand saws. Photo by Robert Tripepi. 


one-half inch or less in diameter. Loppers can be 
used to cut branches from one-half inch to 1 inch in 
diameter. A pruning saw is used to cut branches 

1 inch or larger in diameter. 


If cutting a branch with hand shears is difficult, 
avoid twisting or bending the branch or tool; 
instead, use a larger tool, such as loppers. Some lop- 
pers have a ratchet mechanism, enabling branches 
larger than | inch in diameter to be cut easily. 
However, even though the branch cuts easily, these 
loppers often crush branch tissues in the cut area. 
Therefore, using a pruning saw on branches larger 
than 1 inch in diameter often results in a better cut 
and less damage to the plant tissues. 


Types of pruning cuts 

Two types of basic pruning cuts are thinning cuts 
and heading cuts (figures 5 and 6, page 11). Keep in 
mind, however, that several types of heading cuts 
(for example, shearing or stubbing) can be made, 
and two types of thinning cuts can be used. 


Thinning cuts. Thinning cuts are often the pre- 
ferred type of pruning cut for landscape trees and 
shrubs. One type of thinning cut removes a branch 
or stem at its point of origin. This type of cut opens 
up a shrub or tree and reduces the weight of limbs. 
These cuts avoid stimulating new growth and help 
retain the natural shape of the plant. They are made 
at a location on the stem where wounds can be 
grown over quickly, thus preventing decay fungi 
from spreading in the wound. 


The second type of thinning cut is called drop- 
crotch pruning, which reduces the overall height of 
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Figure 5. Thinning cuts on willow. Note that the stems are cut at their point of origin on a larger stem. Photo by 


Robert Tripepi. 





Figure 6. Heading cut made close to a bud ona 
branch. Note the closeup view of the angled cut 
above the bud (far right). Photo by Robert Tripepi. 


a plant or length of a limb (figure 7, page 12). This 
type of pruning removes a branch back to a lateral 
branch large enough to assume the terminal role. 
This means that the remaining lateral branch can 
exert apical dominance, 1.e., it can suppress growth 
below the cut, thus preventing latent buds from 
growing farther back on the branch. The lateral 
branch should be at least one-third the size of the 
branch removed. In other words, to remove a branch 


6 inches in diameter, cut it back to a branch that is 
at least 2 inches in diameter. 


Heading cuts. A heading cut removes a branch to 
a stub, a small bud, or a lateral branch not large 
enough to assume the terminal role. This type of cut 
usually induces branching and bushiness (increased 
branch density) below the cut. Heading cuts are com- 
monly used for fruit trees, but often are inappropriate 
for woody landscape specimens, especially trees. 
Numerous vigorous upright shoots can arise below 
the cut, especially on larger branches, altering the tree’s 
natural form. 


Topping. Topping is a type of heading cut that 
involves cutting all major vertical trunks or branch- 
es back with heading cuts. This practice forms large 
stubs at the ends of the trunks. Topping a tree is an 
unacceptable pruning practice. It results in an ugly, 
deformed tree with many branches that often are 
weakly attached. These trees often become infected 
with decay organisms and are highly susceptible to 
insects and diseases. Within a few years, a topped 
tree often grows back to its original height because 
of bushy, invigorated growth, but it will be poorly 
shaped, as well as hazardous, due to its many weak- 
ly attached branches. The only instance in which 
topping is acceptable is for a storm-damaged tree. 


Topping a coniferous tree results in multiple lead- 
ers or a flat top—in any case, the natural shape of 
the tree is destroyed. The older the tree is at topping, 
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Figure 7. Drop-crotch pruning reduces the size of a 
tree without inducing vigorous new growth. Source: 
Colt, W. M., R. R. Tripepi, R. L. Mahoney. 1999. How to 
Prune Deciduous Landscape Trees. Bulletin 819. 
University of Idaho Extension, Moscow. 


the less likely a lateral branch near the pruning cut 
will become a new leader. Although the tree may 
look healthy, research has shown that serious decay 
often develops at the wound site. This decay moves 
down the trunk, creating a hazardous tree. 


Timing of pruning 

The timing for pruning woody plants is important 
and depends on the type of plant and the purpose of 
pruning. You can do light pruning (removing small 
numbers or sizes of branches) or remove dead wood 
at any time of the year. 


Except for pines, pruning coniferous evergreens 
during the dormant season can stimulate regrowth. 
To stimulate vigorous spring growth on fir, 
Douglas-fir, and spruce, prune these plants in late 
winter, when the plants are dormant. Pruning cuts 


will be covered by new growth later in spring, mak- 
ing the plant look more natural. 


On these species, you can also prune off part of 
the new growth while it is still growing. Pruning at 
this time of the year will reduce the length of new 
growth and encourage branching. However, it usual- 
ly stunts plant growth. Pruning after the annual 
flush of spring growth will maintain size and pre- 
serve atypical, or clipped, forms. On these species, 
you can also make heading cuts back to visible buds 
or light thinning cuts at any time. 


Pine species are pruned at a specific time of the 
year. Pines form buds only at the tips of branches. 
If new growth (candle) is pruned after the growth 
flush is completed and the terminal bud is well 
formed at the end of the branch, new buds will fail 
to form and regrowth is impossible. Prune or pinch 
candles when their new needles have expanded to 
about half the length of the mature needles on the 
previous year’s branches. Pruning candles at this 
time allows buds to form near the cut branch surface 
for the following year and allows the new growth to 
be more compact. 


Some plants, such as maples, walnuts, birches, 
and grapes, may bleed when pruned just before or 
during sap flow. Although unsightly, this does no 
harm to the plant and will stop as the season pro- 
gresses. 


Some plants, such as Potentilla sp., bloom on the 
current season’s growth (new wood). Prune these 
species during the dormant period, usually in late 
winter or early spring. Wait until the coldest part of 
the winter has passed, but prune before buds swell. 


Other plants, such as lilac and forsythia, bloom 
on the previous year’s wood. To avoid reducing the 
number of flowers on these plants, prune these 
species in early summer, within about 2 months 
after the flowers fade. On these species, flower buds 
form in late summer and early fall. Thus, winter 
pruning decreases the number of flowers the follow- 
ing spring by removing branches containing flower 
buds. 


The listing on page 13 indicates bloom time of 
some flowering shrubs. For other species, check ref- 
erence books. If you are unable to find a reference 
for your plant, use the flowering date of the plant as 
a rough estimate. For most areas of Idaho, plants 
that bloom before June 1 formed the flowers the 
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previous year on old wood. Those that bloom after 
June 1 form flowers on new growth. Keep in mind 
that this is only a rough guideline. 


Also keep in mind that on any plant, pruning 
after flowering will remove fruits that would have 
formed. 


Summer pruning, completed after spring growth 
has stopped, slows the development of a plant or 
branch. Plant growth is slowed because of reduced 
photosynthetic capacity (fewer leaves). Reduced 
photosynthesis means that less food is manufactured 
and sent to the roots for their development and for 
next year’s growth. Prune in the summer cautiously, 
as summer pruning can weaken the tree or shrub, 
perhaps severely. 


Avoid pruning in late summer. Any new growth 
stimulated by late-summer pruning can be suscepti- 
ble to frost damage if it fails to harden before cold 
temperatures affect the plant tissues. Pruning can be 
completed in fall after plants are well on their way 
to becoming dormant— late September at the earli- 
est. 


The threat of introducing diseases into pruning 
wounds is higher in fall than in winter since more 
fungal spores are in the air in the fall. Pruning in 
late fall (late November) reduces the potential for 
fungal spores, particularly those of wood-rotting 
fungi, to contact pruning cuts. Avoid pruning frozen 
branches or stems (woody tissues) since the wood 
may crack, making the wound larger than desired. 


Where to make pruning cuts 

The location of a pruning cut depends on whether 
it is a heading cut or a thinning cut. Make heading 
cuts about one-quarter inch above a bud or small 
lateral branch and slant the cut away from the bud 
or branch (figure 6, page 11). Heading cuts made to 
the middle of a branch and not to a node will often 
induce a latent bud to grow from a node below the 
pruning cut. However, these cuts leave a stub on the 
branch. Avoid this practice, since these stubs are 
unsightly and may serve as an entry point for pests. 


The base of a branch contains important tissues 
that help a plant grow over a pruning wound and 
prevent decay-causing microorganisms from spread- 
ing to the interior tissues of the stem or trunk. These 
important tissues are located between the bark ridge 
and the branch collar, collectively known as the 
branch shoulder. The bark ridge is usually a rough 


Examples of flowering shrubs that 
bloom in spring (on old wood) or 
summer/fall (on new wood) 


Spring-flowering shrubs 

Azaleas, deciduous and evergreen 
(Rhododendron spp.) 

Barberry, deciduous and evergreen (Berberis 
spp.) 

Beauty bush (Kolkwitzia amabilis) 

Brooms (Cytisus, Genista spp.) 

Cherry laurel (Prunus laurocerasus) 

Chokeberry (Aronia arbutifolia) 

Cotoneaster spp. 

Euonymus spp. 

Daphne spp. 

Dogwood, shrubby (Cornus spp.) 

Flowering almond (Prunus triloba) 

Flowering plum (Prunus cistena) 

Flowering quince (Chaenomeles spp.) 

Forsythia spp. 

Heather (Erica spp.) 

Holly (Ilex spp.) 

Honeysuckle (Lonicera spp.) 

Kerria spp. 

Lilac (Syringa spp.) 

Magnolia (Magnolia spp.) 

Mockorange (Philadelphus spp.) 

Mountain laurel (Ka/mia latifolia) 

Oregon grape (Mahonia aquifolium) 

Pieris spp. 

Privet (Ligustrum spp.) 

Pussy willow (Salix spp.) 

Pyracantha spp. 

Serviceberry (Amelanchier spp.) 

Siberian pea shrub (Caragana arborescens) 

Spiraea spp. (white-flowering species) 

Viburnum spp. 

Weigela spp. 

Witchhazel (Hamamelis virginiana) 


Summer/fall-flowering shrubs 
Butterfly bush (Buddleia davidii) 
Heather (Calluna spp.) 

Heavenly bamboo (Nandina domestica) 
Hydrangea spp. 

Potentilla fruticosa 

Roses, shrubby (Rosa spp.) 

Rose of sharon (Hibiscus syriacus) 
Spiraea spp. (pink-flowering types) 
St. John’s wort (Hypericum spp.) 
Tamarix spp. 


Carefully observe when flowers bloom for 
nonlisted species. 
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Figure 8. Proper location for thinning cuts. Source: Colt, W. M., R. R. Tripepi, R. L. Mahoney. 1999. How to Prune 
Deciduous Landscape Trees. Bulletin 819. University of Idaho Extension, Moscow. 


patch of bark on the stem or trunk located just 
above the lateral branch that is being removed. On 
some shrubs or trees, however, the bark ridge may 
be thin and barely discernible. The branch collar is 
a slightly swollen area on the lower side of the later- 
al branch near its point of attachment. 


When removing a branch at its point of origin 
(thinning cut), avoid wounding tissues in the branch 
shoulder area. Whether pruning live or dead branch- 
es, be sure to make pruning cuts outside the branch 
shoulder area (figure 8). For both types of branches, 
the final cut should be from point C to point D 
(figure 8), since cutting in this location is outside 
the bark ridge and branch collar. Avoid cutting from 
point C to point X. This type of cut is considered 
a flush cut, which can allow decay-causing microor- 
ganisms to enter the interior tissues of the stem or 
trunk. Also, pruning wounds are covered by new 
growth more slowly when flush cuts are made. 


Be sure to hold the branch while cutting to pre- 
vent lower stem tissue from tearing. Tearing of stem 
or branch tissue causes a large wound that is cov- 
ered slowly by new growth. 


Branches larger than 2 inches in diameter may be 
too heavy to hold. Even when a smaller branch is 
pruned, its location may make holding the branch 
impossible while making the pruning cut. The likely 
result would be bark stripping. In these situations, 
use a three-cut method to remove the branches 
(figure 9, page 15). Make the first cut on the under- 
side of the branch about 6 to 12 inches from the 


branch crotch. An undercut is used to prevent the 
bark from stripping or tearing due to lack of support 
when the cut is made. Cut about one-quarter of the 
way through the limb or until just before the saw 
binds due to the limb weight. If the saw blade 
becomes bound by a heavy limb, you most likely 
will be unable to lift the limb enough to free the saw 
blade. 


Make the second cut on the top side of the 
branch, 2 to 5 inches farther out on the limb from 
the undercut (figure 9). Cut down until the branch 
drops off. Be careful to avoid being hit by the 
branch. It may move sideways as the limb cracks 
under its own weight until the crack reaches the ini- 
tial undercut. 


Make the third cut just outside the bark 
ridge/branch collar area. This final cut removes the 
stub and allows new tissue to grow quickly over the 
wound. Be sure to support the remaining stub while 
making the third cut; otherwise, the bark may tear, 
making the wound larger. 


Wound dressings and pruning paints are cosmetic 
only. Research has shown that pruning paint or 
wound dressing usually fails to keep insects or dis- 
eases out of the pruning wound. They also fail to 
promote new tissue growth over the cut. In fact, 
some research indicates that these treatments may 
inhibit the wound covering process. Therefore, they 
generally are considered unneeded and a waste of 
money. 
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Figure 9. Three cuts are necessary to remove large branches or limbs that are difficult to hold by hand. Source: 
Colt, W. M., R. R. Tripepi, R. L. Mahoney. 1999. How to Prune Deciduous Landscape Trees. Bulletin 819. University 


of Idaho Extension, Moscow. 


Special care when pruning coniferous plants 

A latent bud is an inactive bud that will grow fol- 
lowing a shock, such as pruning. Latent buds are 
distributed differently on conifer branches than on 
deciduous trees, limiting the amount and type of 
pruning that conifer species can tolerate without 
being permanently misshapen. See page 20 for 
information on pruning conifers correctly. 


Early training of trees and shrubs 
Early training of deciduous trees 

Trees with good form have a longer life and less 
structural problems than trees that were allowed to 
develop a poor framework (scaffolding). By estab- 
lishing a good framework early, a deciduous tree, 
such as a maple, will grow to fill its allotted space 
and should require minimal annual pruning. 


This early pruning is known as training. Training 
involves directing tree growth into a desired shape 
and form. It should begin during the tree’s second 
year. Train to create a tree that has a pleasing shape, 
with branches growing in the right direction for its 
space. Respect the natural growth habit of the tree 
when establishing an initial framework of branches. 
The mature shape (round, columnar, pyramidal, etc.) 
should be evident, even in a tree with only five or 
six branches. 


Train the young tree to develop a central leader; 
strong branch attachment angles; a straight, strong 
trunk; and a good form. The central leader should 
be taller than any other branch. When a single 
leader (trunk) is obvious, remove some of the other 


branches (by using thinning cuts) to maintain the 
dominance of this branch. 


Sometimes, however, a tree has many laterals that 
are of similar length. In this case, choose the trunk 
with the best placement to be the leader, and shorten 
the other lateral branches into a pleasing and appro- 
priate form. When cutting out branches, maintain at 
least two-thirds of the plant as a live crown, since 
removing too many branches can damage or severe- 
ly weaken a tree. 


On a mature deciduous tree, scaffold branches, 
those branches that form the permanent structure 
of a tree, should be 12 to 18 inches apart. Choose 
branches that come off in different directions around 
the tree to create a balanced form and decrease com- 
petition for space and light. First remove any cross- 
ing and inward-growing branches. Then thin out 
(remove) selected lateral branches that compete for 
space and light. In other words, remove one branch 
if two adjacent branches arise from a trunk directly 
over one another. Next, eliminate any branches that 
grow in opposition to the natural form of the tree. 
Finally, thin any codominant branches (those that 
grow out from a single point, forming a Y) to a sin- 
gle branch, keeping the one that is most upright and 
has the fewest defects in its canopy. 


Think about what the tree will look like when all 
of these branches get longer and larger in diameter, 
particularly branches with the potential to cause 
problems (rubbing branches, branches with limbs 
growing toward the center of the plant, etc.). 
Branches should be directed to grow to an area 
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where they can develop to maturity without pruning. 
Remember that branches do not move upward as a 
tree grows in height. If you are hitting your head on 
a 1-inch diameter branch now, in a few years you 
will still be hitting your head, but the branch may be 
6 inches in diameter! Prune out problem limbs early. 


A strong, well-tapered trunk can be developed by 
keeping some branches (called temporary branches) 
below the lowest permanent branch on your young 
tree. They will protect the young bark from sun 
injury, and their foliage will produce carbohydrates 
that add taper and strength to the trunk. Leave tem- 
porary branches in place for 3 or 4 years. Prune 
them to prevent them from becoming large and vig- 
orous. After 3 or 4 years, remove them a few at a 
time over the next 2 or 3 years, beginning with the 
largest ones. 


Branches should be strongly attached to the limb 
from which they arise. Strong branch attachment 
will allow limbs to tolerate ice, snow, and wind 
loads better than weakly attached branches and will 
help prevent the need for expensive pruning correc- 
tions later. The best branch angle attachment to the 
trunk is wide—ideally between 45 and 90 degrees 
(figure 10). 


When crotch angles are very narrow, bark can 
become “trapped,” or embedded, between the two 
branches as they grow. This situation is known as a 
bark inclusion. Where the bark is trapped, structural 
attachment is absent between xylem tissues in the 


Narrow 





Figure 10. The angle of branch attachment should be 
wide, ideally between 45 and 90 degrees. Branches 
with narrow angles of attachment often develop 
“included” bark, making the branch attachment weak. 
Source: Colt, W. M., R. R. Tripepi, R. L. Mahoney. 
1999. How to Prune Deciduous Landscape Trees. 
Bulletin 819. University of Idaho Extension, Moscow. 


two branches. As both branches become larger, the 
area of structural integrity (connected xylem tissues) 
becomes proportionally smaller, making the attach- 
ment between the two branches weak. 


Encourage a critically placed small branch with a 
narrow crotch angle to grow to a better angle by 
placing a stick or narrow board between the branch 
and the trunk to brace it open. Leave this brace in 
place until, when removed, the branch stays at the 
wider angle (figure 11). Several species of decidu- 
ous trees have narrow crotch angles and develop 
bark inclusions more often than coniferous trees. 
Avoid planting these species in areas with heavy ice, 
snow, or wind loads. 


AS young trees grow, prune to correct structural 
weaknesses and to remove dead, pest-infested, or bro- 
ken branches. Remove rubbing branches since they 
result in wounds, decay, and notches. When choosing 
between rubbing branches, remove the most damaged 
branch with the narrowest crotch angle. 


Other branches to remove include watersprouts 
and suckers. Watersprouts are rapidly growing, 
weakly attached shoots that form on trunks or limbs 





Figure 11. Brace narrow-angle branches, bending 
them to a wider angle from the main trunk, and leave 
the support in place for at least 6 months. Photo by 
Kaitlin Moroney 
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above the ground or graft union. Suckers are rapidly 
growing branches that form on roots (below ground) 
or below the graft union. Both should be removed 
as soon as possible. Rubbing them off (rather than 
cutting) is possible when they are very young and 
helps to keep them from resprouting. If watersprouts 
or suckers have grown several inches, cut them off 
as close to the trunk or root as possible. The best 
way to prevent suckers from sprouting from the cut 
sucker is to dig into the soil and cut off the sucker 
where it arises from the root. 


Early training of coniferous trees 

Training conifers such as spruce, pine, and 
juniper takes special consideration. Many coniferous 
trees have pyramidal forms, regular whorls of 
growth, and tall, straight trunks. Conifers can devel- 
op multiple leaders, so maintaining a single central 
leader is important for developing a properly shaped 
mature tree. Remove all but one leader by using 
thinning cuts. Randomly branching conifers 
should be trained when the plants are young so 
they will develop attractively to fill their allotted 
space. Otherwise, coniferous plants need little 
training — unless the goal is to make a hedge or 
pruned shape (a topiary plant). See page 20 for 
more information about pruning conifers. 


Early training of large shrubs 

Some deciduous and broadleaf evergreen shrubs 
grow to a large size and have permanent scaffold 
branches. Examples are viburnum and magnolia 
species. Most coniferous shrubs, such as junipers, 
have permanent trunks and branches. 


Essentially, these plants can be treated like small 
trees with multiple trunks, so establish their frame- 
work as described earlier. Train shrubs when they 
are young to direct plant growth so that the shrubs 
are appealing and have good branch structure. 
Begin pruning as the plant approaches its desired 
size, rather than after it is oversized. 


Early training of hedges 

A hedge is a row of closely spaced shrubs or 
trees, usually consisting of one species. Hedges 
can be grown informally as a row of natural-looking 
plants or formally with a lot of training and shear- 
ing. In both cases, minimize pruning right after 
planting and during the first year of growth. 
Training of the hedge will begin the second year 
after planting. 


To produce an informal hedge, during the second 
year after planting, train and prune as with individ- 
ual plants, striving to keep the plants similar in 
shape, density, and height. Pay special attention to 
keeping the foliage dense from the ground up. Train 
hedges to be wider at the base than at the top to pre- 
vent dieback of lower foliage due to inadequate 
light (figure 12). 


With newly planted deciduous and broadleaf 
evergreen hedges, induce low, dense branching by 
heading back the entire plant by as much as half its 
height the second year after planting (in late winter 
or early spring). Use the same technique for yew 
and hemlock plants. 


With other new conifer hedges, including spruce, 
juniper, arborvitae, and false-cypress, increase 
branching by pruning the tips of the new growth 
as, or just after, it elongates during the second year. 
Keep in mind that pines are an exception; prune 
new growth on pine species after the needles on the 
candles expand to half the length of the mature nee- 
dles on the plant. 


For formal hedges, prune the same as for infor- 
mal hedges during the second year. In the third year, 
shear new shoots by one-half to two-thirds of their 
length every time they grow 6 to 12 inches. With 
the exception of pine species, shear conifers when- 
ever growth elongates (it probably will be less than 
6 inches long). Avoid pruning after midsummer. 


Continue shearing one-half to two-thirds of the 
new growth during successive years until the hedge 
reaches the desired width. Then allow the hedge to 
grow more in height than width until it reaches the 
desired height. Do this by shearing new growth on 
the sides shorter (and less frequently) than the 
shoots on the top. 
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Figure 12. Trim hedges to be wider at the bottom to 
prevent lower branches from becoming weak and los- 
ing foliage. 
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Early training of vines 

Train vines according to their growth habit. Vines 
that are natural clingers support themselves by aerial 
roots (e.g., English ivy). Boston ivy has small, 
branched tendrils tipped with adhesive disks to help 
it attach to a wall or structure. These vines grow on 
walls and other supports. Twining vines, such as 
honeysuckle, clematis, Virginia creeper, and wiste- 
ria, climb by curling or twining their leaf tendrils, 
leaf stalks, or stems on some kind of support sys- 
tem. Scramblers and floppers, such as roses, need 
to be tied to a support system. 


Any required support should be in place when 
planting a vine. Direct (place) or train the branches 
of the vine in the desired directions. 


Pruning mature trees and shrubs 


As woody plants grow, age, and mature, they 
require maintenance training and pruning. 


Mature deciduous and broadleaf evergreen trees 

Inspect mature trees yearly, and follow with 
maintenance pruning if needed. On a tree neglected 
for many years, never remove more than one-third 
of the total canopy at one time. Excessive pruning 
can cause formation of numerous watersprouts. 
Watersprouts on large branches or trunks are usually 
weakly attached and can break off. Excessive prun- 
ing can also weaken a tree’s ability to develop struc- 
tural strength and good form. 


Mature trees are usually large and require specific 
pruning knowledge and physical skills to complete 
the various pruning operations. For this reason, hir- 
ing a professional tree pruning company that is 
insured and bonded may be the best and safest way 
to be sure mature trees are pruned correctly. 


Names for pruning operations on mature trees 
can vary, but the reasons for pruning remain the 
same as for any tree. Four typical pruning opera- 
tions for mature trees are described below. 


Cleaning out. This procedure primarily involves 
removing broken, diseased, dying, or dead 
branches, as well as those that cross, are weakly 
attached (including watersprouts and suckers), or 
of low vigor. These types of branches are removed 
from trees neglected for years. After these branches 
are removed, examine the tree for problems that 
negatively affect its growth (radial spacing of limbs) 
or structural strength (angle of branch attachment as 
well as vertical and radial spacing of limbs). 


Raising the crown. This procedure involves 
removing lower branches from the trunk or lower 
parts of a tree. As a tree grows, the branch weight 
increases, causing limbs to bend downward. When 
training young trees, plan the height of the lowest 
scaffold branch so that removing large branches 
will be unnecessary, as such pruning can cause large 
pruning wounds. If you must remove many lower 
branches, do so over several years. Leave at least 
two-thirds of the total canopy volume on the tree. 


Crown thinning. This operation involves open- 
ing up the tree canopy to permit air movement and 
deeper light penetration. This procedure will benefit 
inner leaves and branches. The first branches 
removed are those described in “Cleaning out” 
(above). For scaffold branches too closely spaced 
vertically or radially, remove the entire branch at its 
point of attachment to the main trunk. 


Make cuts for crown thinning at the top and around 
the edges of the canopy. In most cases, choose 
branches | to 2 inches in diameter for removal, and 
make thinning cuts at the point of origin or to a vigor- 
ous smaller branch that is at least one-third the size of 
the branch being removed (drop-crotch pruning). 
These two types of thinning cuts should avoid induc- 
ing growth of numerous watersprouts, as long as less 
than one-third of the total canopy volume is removed. 


Crown reduction. This procedure is used to 
reduce the overall size of a tree canopy when it 
becomes larger than is desirable or safe. Although 
pruning can roughly control tree size, crown reduc- 
tion will need to be a regular maintenance task if 
the tree grows too large for its allotted space. For 
better effectiveness of crown reduction pruning, 
prune the tree just as it attains its acceptable size. 
Delaying pruning until the tree reaches its maximum 
height makes maintaining an acceptable canopy size 
more difficult, creates larger pruning wounds, and 
can induce weakly attached shoots to form. 


Crown reduction involves drop-crotch pruning 
(described above and on page 11; also see figure 7, 
page 12). Properly used, drop-crotch pruning should 
prevent watersprouts from forming near the pruning 
cuts. Drop-crotch pruning can reduce tree height by 
one-fourth to one-third of its original size. Using thin- 
ning cuts during crown reduction will cause the plant 
to grow back to a critical height more slowly than top- 
ping a tree. Thinning cuts also help the tree retain its 
natural shape and minimize decay problems. Since 
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this pruning procedure involves cutting some of the 
most distant branches on a tree, use of a tree pruning 
professional should be strongly considered. 


Mature deciduous and broadleaf evergreen shrubs 


The unique characteristics of each type of shrub 
determine the pruning technique(s) used. Shrubs 
that produce little, if any, new growth (sprouts) 
from their bases, such as large viburnums and mag- 
nolias, are pruned as if they were small trees, i.e., 
they are trained to have scaffold branches. 


When growing shrubs for flowers or fruit, plants 
should be pruned to encourage or enhance flower 
production, which should also increase fruit produc- 
tion. Keep in mind that removing flowers will 
decrease fruit production. These large shrubs (like 
trees) produce flowers and fruit at the tips of their 
branches. 


With any shrub, as with trees, keep the natural 
form in mind and prune to develop this form by 
removing stems and branches that detract from the 
desired shape of the plant. The growth habit of the 
plant should be enhanced by the pruning. 


Observe where the flowers are produced on a 
shrub in order to know how to prune it. See the listing 
at right for flowering locations on selected shrubs. 
These shrubs also produce new wood (sprouts) 
from stems at or near the ground level throughout 
their lives (continuous basal growth). These plants 
and similar species should be pruned as follows. 


¢ Prune plants that flower on the mid-portions 
of their stems to maximize production of 
2- to 5-year-old wood. Do this by removing 
one-fourth to one-sixth of the oldest stems at or 
near the ground each year. Make thinning and 
heading cuts on the remaining stems as necessary. 


¢ Prune plants that flower at the tips of their 
stems to maximize production of terminal tips. 
Do this by removing a few older canes and 
spindly new canes at or near ground level. Head 
back vigorous canes to force branching and 
growth of new tips where desired, and thin 
other stems as needed. 


¢ Thinning cuts on deciduous and broadleaf ever- 
green shrubs preserve the shrub’s natural form. 
Direct growth by thinning out (removing) stems 
back to a vigorous side branch that points in the 
desired direction. Use thinning cuts to remove 
selected inner branches to open up a dense 


Flowering locations for 
selected shrubs 


Plants flowering on midportions of stems 
Barberry (Berberis spp.) 

Beautybush (Kolkwitzia amabilis) 
Brooms (Cytisus, Genista spp.) 
Cotoneaster spp. 

Flowering quince (Chaenomeles spp.) 
Forsythia spp. 

Holly (/lex spp.) 

Honeysuckle (Lonicera spp.) 

Kerria japonica 

Mockorange (Philadelphus spp.) 


Plants flowering on terminal tips 

Azaleas, evergreen (Rhododendron spp.) 

Dogwoods, shrubby (Cornus spp.) 

Hydrangea spp. 

Lilac (Syringa spp.) 

Magnolia spp., shrubby 

Oregon grape (Mahonia spp., also known as 
Berberis spp.) 

Photinia spp. 

Potentilla fruticosa 

Privet (Ligustrum spp.) 

Rhododendron spp. (and deciduous azaleas) 

Serviceberry (Amelanchier spp.) 

Spiraea x bumalda cultivars 

Viburnum spp. 


Carefully observe where flowers are pro- 
duced on species not listed. 





shrub and to maintain the size (width and 
height) of the shrub. 


¢ Heading cuts on deciduous and broadleaf ever- 


green shrubs stimulate the development of 
shoots right below the cut, resulting in denser 
growth. Make cuts where you want branching. 
Use heading cuts sparingly unless you are 
shearing a formal hedge, topiary, or other atypi- 
cal shape. Heading cuts may result in an unde- 
sirable bushy or topped look. 


¢ See page 12 for information on when to prune 


flowering shrubs. 
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Mature coniferous trees and shrubs 

Mature conifers need little pruning if they have 
been cared for over time. Selected branches may be 
growing out of place. If so, use thinning cuts to 
remove them. Like deciduous trees, coniferous trees 
should not be topped. 


The type of pruning cut to use depends on the prun- 
ing objectives. If a plant is too tall or has branches that 
are blocking a view or use of a structure (for example, 
a sidewalk), use thinning cuts to remove branches at 
their point of origin. Thinning cuts are often less 
noticeable and create an open, natural-looking plant. 


On fir, spruce, and Douglas-fir, dormant buds are 
found mainly on branches that are 1 year old. Prune 
these species only into 1-year-old branches or to 
where you can see buds on the branch (figure 13). 
Pruning stems back into branch tissues that are more 
than 1 year old will leave permanent stubs, as the 
pruned branches will not produce new growth. 
Likewise, prune arborvitae and false-cypress plants 
back only to where green foliage is seen on the plants; 
avoid pruning back to bare branches on these species. 


Conifers with latent buds, such as yew and hem- 
lock, can be pruned severely because latent buds 
will grow after pruning. They will respond to head- 
ing cuts on older branches or trunks by producing 
strong, new foliage growth. Shearing is a type of 
heading cut that consists of cutting off small branch- 
es to produce an even shape. Shearing shapes plants 
and increases branch density. However, shearing 
without some thinning can cause the center of a 
coniferous plant to die from lack of light, thereby 
increasing dead zones, or areas that lack foliage. 


On many conifers such as pines and junipers, latent 
buds are usually absent from the branches, including 
the current season’s growth. Avoid cutting branches 
more than 1| year old on these species. Heading cuts 
that remove large amounts of foliage will result in 
dead zones and stubs. Pines have buds only at the tips 
of branches. Therefore, new growth on pines can be 
pruned only as the new candles expand (figure 14). 
This pruning will induce new buds to form at the cut 
surface of the stem (at the base of the needle bundles) 
and will make the plant more dense and shorten its 
height. The amount of candle to prune off depends on 
how much new growth is desired. If only light pruning 
is needed on the new growth, remove only about 
1 inch of the candle. In contrast, if little new growth is 
desired (to keep the plant dense), remove about two- 
thirds of the new candle. 





Figure 13. Buds (arrows) present on the newest 
(1-year-old) branches on a spruce tree. Photo by 
Robert Tripepi. 





Figure 14. New growth on a pine candle (the expand- 
ing pine branch) should be pruned when new needles 
on the candle are about one-half the length of mature 
needles to induce new buds to form at the base of 
the needle bundles near the cut. Arrows show the 
buds that were induced to form. Photo by Robert 
Tripepi. 


Damaged trees 

Over time, plants may become damaged, or parts 
of a plant may become diseased. Physical damage 
often requires corrective pruning. On some species, 
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Torn limb 






Scribing 


Scribe line 





Well-scribed wound 


Figure 15. Remove the ragged edges of damaged tissue on broken or torn limbs. Use a chisel or sharp knife to 
remove the dead or dying plant tissues. Source: Colt, W. M., R. R. Tripepi, R. L. Mahoney. 1999. How to Prune 
Deciduous Landscape Trees. Bulletin 819. University of Idaho Extension, Moscow. 
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Figure 16. Select a new leader on a top-damaged conifer and tie it to a vertically secured stake (left). In the photo 
on the right, a new leader (indicated by the arrow) formed without being staked. Note the bow in the new leader. 


Photo by Marla Schwartz. 


such as oak, branches die of natural causes and may 
remain attached high above the ground. Remove bro- 
ken or dead branches, typically with a thinning cut, 
observing all of the pruning techniques outlined earli- 
er. Sometimes, to maintain good symmetry, you can 
also thin or remove limbs opposite the broken ones. 


After removing a broken branch that tears the bark 
on the branch or trunk from which it arose, carefully 
use a wood chisel to remove any torn or stripped bark 
and remove ragged edges of dead or dying bark (fig- 
ure 15). Remove loose or dead bark back to where it 
attaches to the tree. Keep the wound as narrow as 
possible to hasten wound closure. 


If a pyramidal conifer loses the top of its main 
leader (trunk), help a branch near the wounded area 


to become the new leader. Select the best limb, 
which could be the longest one, and carefully bend 
it upright. Tie this branch to an upright pole or stake 
and fasten the stake securely to the trunk (figure 16). 
Check ties frequently to make sure they do not cut 
or wound the bark, and remove the pole in 

2 or 3 years. 


A plant struck by lightning may not be damaged 
severely; remove broken branches, but do nothing 
else for 6 to 12 months. This length of time may be 
needed for damage to become visible. If damaged, 
the tree will decline due to an injured root system, 
vascular system, or cambium layer. 


A hazard shrub or tree has a structural defect that 
may cause the plant, or a portion of the plant, to fall 
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on someone or something. Hazardous conditions on 
plants need immediate attention in order to protect 
lives and property. Be sure to call a certified profes- 
sional arborist if you suspect you are dealing with a 
hazard tree. 


Careful inspection and a rational assessment of 
problems determine what corrective measure to 
take. If the entire tree is dead or dying, remove it. 
All dead branches are accidents waiting to happen. 
Remove them. Prune off weak or wounded spots on 
branches caused by rubbing. Forked (or codomi- 
nant) trunks may indicate a weak-structured tree. 

A sudden lean in the entire tree is cause for action. 
Sudden dieback of top limbs may indicate root 
problems. Check for signs of internal decay by 
examining the plant for fruiting bodies of fungi 
(conks) or disfiguration (cankers). Conks at the base 
of the tree can indicate root and trunk decay. 


A tree that has been topped has an increased risk 
of internal decay due to the large, open wounds that 
may have failed to be covered by new growth 
before wood-rotting microorganisms entered the 
wounds. Examine these cut areas carefully, possibly 
using an increment borer or an electric drill 
equipped with a 1/8-inch bit, to test for soundness 
of branches and trunks. Keep in mind, however, that 
drilling or boring into a trunk causes a wound that 
could be detrimental to a weakened tree. If you have 
inherited an older tree with poor shape or structure, 
or one previously topped, do remedial pruning fol- 
lowing the guidelines on page 18. 


Hedges 

After the second year, and in established hedges, 
make judicious heading cuts interspersed with a few 
well located thinning cuts to create the desired 
shape and size. Thinning cuts are typically used on 
informal hedges, whereas shearing is used to pro- 
vide a formal shape. Thinning cuts and/or heading 
cuts are usually made on relatively small limbs. 


Complete maintenance pruning from late winter 
to early spring for maximum growth. To stunt plant 
growth, prune in summer after the plants have com- 
pleted their growth flush. Remove an occasional 
branch at any time. 


Prune all established, full-grown formal hedges 
once a year after the season’s growth ends, typically 
mid- to late summer. If you want a very formal 
effect, you will need to shear more often during 


the growing season. For a looser, less formal effect, 
shear only once in midsummer. 


At each shearing, remove new growth to within 
’ inch of the previous shearing, leaving only one to 
three new leaves and buds. Keep in mind that this 
amount of shearing will most likely result in thick, 
densely packed branches. 


Vines 

Treat vines the same as shrubs. Determine how 
to prune them by when (and thereby where) the flow- 
ers are produced (see listings on pages 13 and 19). 
Besides encouraging flowering, fruiting, and new 
growth, prune vines to remove weak or diseased 
branches. Prune any vine with a permanent frame- 
work as you would a tree. 


Woody ground covers 

Low-growing woody shrubs and vines often 
serve as ground covers. Prune these plants as though 
they were flowering or nonflowering deciduous, 
broadleaf evergreen, or coniferous evergreen shrubs. 


Renovation and rejuvenation pruning 


Removal of large numbers of branches may be 
needed on older woody plants that have become too 
large, have grown into obstructions, were pruned 
incorrectly, have little flowering wood, lack vigor, 
or are unattractive. Renovation may also be neces- 
sary for plants that have died back from winter kill 
or other damage. Remember to remove any plant 
that is too large for its growing space when correct- 
ly trained. Replace it with a plant of a more appro- 
priate mature size. 


If a tree was poorly placed and is now growing 
into an obstruction, such as overhead power lines, 
consider removing it and replacing it with a proper- 
ly placed or smaller tree. Trees properly pruned 
under or beside obstructions can continue to grow. 
Selectively remove branches to direct growth away 
from wires or other obstructions. This type of prun- 
ing is called directional pruning and can result in a 
V-shaped or one-sided tree (figure 17). However, 
directional pruning is a better alternative than top- 
ping trees, since topped trees will eventually grow 
back into the obstruction. 


Because of the danger of electrocution, if pruning 
will be done near a power line, be sure to contact 
your power company or hire a professional arborist. 
Only a person certified to prune near power lines 
can legally prune any branches growing within 
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Figure 17. Side pruning was used to change the direc- 
tion of this tree’s growth. Source: Colt, W. M., R. R. 
Tripepi, R. L. Mahoney. 1999. How to Prune Deciduous 
Landscape Trees. Bulletin 819. University of Idaho 
Extension, Moscow. 


10 feet (about 3 meters) of an energized conductor 
or transmission line. 


Deciduous and broadleaf evergreen trees and 
shrubs 

If a tree has never been pruned and is seriously 
tangled and perhaps damaged, approach pruning 
from the standpoint of “better late than never.” In 
addition to the information in this section, follow 
the guidelines for pruning deciduous and broadleaf 
evergreen trees on page 18. 


First, remove all dead and damaged branches, 
rubbing branches, branches growing inward on the 
tree, and branches growing outside of the natural 
shape of the tree. Often pruning these types of 
branches first clears out the canopy and is all that is 
necessary. Once this unwanted growth is removed, 
you can determine whether additional pruning is 
needed. The next set of branches to remove could 
include those with weak angles of attachment and 
those with inadequate vertical and radial spacing, 
particularly for scaffold branches. The age and con- 
dition of the tree may eliminate some pruning possi- 
bilities; for example, establishing a central leader or 
eliminating codominant branches may be quite diffi- 
cult without severely weakening the tree. 


You can use drop-crotch pruning (see page 11) 
to reduce the size of a tree without weakening its 
structure or creating an eyesore. This type of cut 
retains a lateral branch large enough to become the 


new leader. Its presence reduces latent bud sprout- 
ing and the bushy growth typical of heading cuts or 
topping. This method is often used by utility compa- 
nies when trees grow into power lines. 


Trees that have been topped or otherwise incor- 
rectly pruned to a new height can sometimes be 
reshaped using thinning cuts and recommended 
training techniques. To correct problems from top- 
ping, remove some of the competing new branches 
near the pruning cut to reduce their density. Remove 
the tree if substantial amounts of wood rot are 
found, if the tree is in poor health, or if it is impos- 
sible to reconstruct a decent shape. Replace it with 
a recommended species for the site and space. 


Deciduous and broadleaf evergreen shrubs that 
continuously produce basal growth can be rejuve- 
nated by heading back all stems to 3- to 5-inch 
stubs. Use this technique only on shrubs that contain 
many latent buds. Boxwood, American holly, and 
almost all rhododendrons have good buds back to 
3- to 5-year-old wood. Prune these severely. Cut 
back to 2- to 3-year-old wood on other species. This 
severe heading should be completed in late winter 
or early spring. 


Once new, vigorous stems have grown about a 
foot long, selectively thin to remove weak or poorly 
placed stems and excessive growth. This step is very 
important for producing an attractive, healthy shrub. 
For shrubs with permanent scaffold branches, reju- 
venate by thinning and heading back to the basic 
framework of the shrub. 


Coniferous trees and shrubs 

Rejuvenating misshapen, broken, or diseased 
coniferous shrubs is possible only if the plant has 
good latent buds on older wood. Severe heading 
cuts into old branches will produce vigorous growth 
and much smaller shrubs only if latent buds are 
present. Later, be sure to thin new growth to create 
a desirable open form (unless the plant is a sheared 
hedge or topiary). Complete this type of pruning in 
late winter or early spring before new growth 
begins. 


Avoid rejuvenation pruning for most species of 
coniferous shrubs since most lack latent buds on 
older branches. Growing points on most species of 
juniper, arborvitae, and false-cypress are found only 
in green foliage on young twigs. Severe heading 
cuts to stems of these species usually results in 
branch stubs without new foliage or needles. Some 
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exceptions exist; for instance, one species of 
arborvitae has latent buds on older stems, and at 
least one species of juniper has a few latent buds. 
The bottom line, however, is that rejuvenation prun- 
ing is not practical for most species of pine, spruce, 
fir, juniper, arborvitae, false-cypress, and other 
conifers that lack latent buds on older stems and 
trunks. To correct damage or remove dead branches 
on most conifer species, make the necessary correc- 
tive thinning cuts and then prune new, young growth 
to increase foliage density. 


PROTECTING TREES AND SHRUBS DURING 
CONSTRUCTION 


Older trees contribute to the diversity of the land- 
scape and should be preserved during construction if 
at all possible. Remove trees that are in poor health, 
those unable to withstand the necessary changes in 
their environment (such as shade lovers suddenly 
exposed to full sun), those leaning over an existing 
or proposed structure, and those that will be 5 feet 
or closer to a constructed building or utility line. 


Good preconstruction planning often can ensure 
the survival of desirable trees. For instance, 
installing a flagstone walk or permeable pavers over 
a root system, rather than concrete or asphalt, allows 
aeration and water penetration to tree roots. Work 
with contractors to designate areas for driving, park- 
ing, and materials storage. Stake out exact locations 
of trenches. If plants cannot remain where they are 
currently growing, consider transplanting any that 
are small enough or that can be dug with a tree 
spade. 


Soil compaction seriously limits aeration and 
water penetration to root systems. The best solution 
is to keep all heavy equipment and foot traffic off 
of root zones. First, surround trees with a barrier 
that extends beyond the dripline. This barrier will 
keep heavy equipment from driving over the majori- 
ty of the plants’ roots and from causing physical 
damage by running into trees. The barrier will also 
keep chemical spills away from the root system. 


If equipment or people must travel over a tree’s 
root system, spread about 6 inches of wood chips or 
bark mulch (the larger the chip size the better). To 
provide even more protection, cover root areas with 
steel bridges, mesh matting, exterior plywood, or 
planks on top of the mulch. Use of mulch or wood 
chips and metal or plywood sheets will reduce 


compaction by spreading out the weight of heavy 
equipment or foot traffic. 


Severing roots can be very damaging to trees, 
reducing their water- and nutrient-absorbing 
capacities and sometimes affecting their stability 
in the soil. Careful selection of routes for under- 
ground utilities—detouring around root systems 
when possible—can reduce damage to roots. If rerout- 
ing trenches for utility lines is impossible, tunneling, 
rather than trenching, is a good solution. To reduce 
damage to trees close to structures, substitute posts and 
pillars for footers and walls that require a trench. 


Changes in grade can be extremely destructive to 
shrub and tree root systems, since cutting (removing 
soil) severs roots, whereas filling (adding soil) usu- 
ally buries roots, causing them to die due to lack of 
oxygen. Avoid grade changes by using retaining 
walls to maintain the original soil level over the 
majority of the root zone. Also, tree wells or tree 
islands can help maintain the original grade and 
minimize cutting of roots. Make wells or islands 
as large as possible. When a grade is changed more 
than 6 inches, vertical mulching (see page 6) may 
help modify the effect of extra soil. 


WOODY LANDSCAPE PLANTS FOR IDAHO 


Given the hundreds of plant species, botanical 
varieties, and cultivars that can be grown in the 
Intermountain West, selecting the right trees, shrubs, 
vines, and ground covers for your landscape can be 
an enormous challenge. 


A limited selection of woody plants suitable for 
Idaho is provided in this chapter (see table 1, page 26); 
however, many other plant species and cultivars are 
available. Table 1 provides categories that can be 
used in selecting plants for different purposes and 
growing conditions. Consult the Internet, CD-ROM 
disks, resource books, local garden centers, land- 
scape architects, your extension educator, and 
“Further Reading and Resources” in this chapter. 
Use plant descriptions and photos to visualize what 
will best meet your own and your site’s needs and 
preferences. Then, make a list and seek quality 
plants from the best sources. Be open to using alter- 
native plants. 


In southern Idaho, summer temperatures and light 
intensity are high and humidity is low. Northern 
Idaho has higher humidity and frequent cloud cover. 
Summer temperatures in southern Idaho can exceed 
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100°F, while northern Idaho experiences cooler tem- 
peratures (80° to 90°F). During the winter, dormant 
conditions, elevation, local microclimates, and tem- 
perature determine plant survival. 


Plants listed in garden publications from the east- 
ern United States and lower coastal elevations often 
do poorly in Idaho for several reasons: early or late 
frosts, different soil characteristics, the dry summer 
climate, etc. For these reasons, plants native to 
Idaho and the Intermountain West often grow best in 
many regions of the state. More and more native 
plants are becoming available at retail garden stores. 
Use the Internet or consult with local garden stores 
to learn about native plants that will thrive in your 
area. 


Table 1 lists some of the top woody landscape 
plants for Idaho. These plants have grown well or 
are deemed worthwhile for trial in Idaho. Selections 
were made based on Idaho research and recommen- 
dations from Idaho horticultural professionals, 
arborist associations, tree committees, urban 
foresters, and the Idaho nursery industry. This list 
provides selected plants from a large number of 
woody species, varieties, and cultivars. 


The following attributes are listed for the plants: 


¢ Common name: The most widely accepted com- 
mon name is given. 


¢ Scientific name: Since several plants may share 
the same common name, the scientific name is 
included for precise identification. 


¢ Desirable cultivars (cultivated varieties) are 
listed. 


¢ Height: Mature height varies, depending on the 
region of the state, microclimate, fertilizer prac- 
tices, light source and intensity, and soil condi- 
tions. A range of heights is given for most 
woody landscape plants listed. 


¢ Bloom time: Approximate time of flowering. 


¢ Color: Refers to foliage color. Color for listed 
cultivars may vary. 


¢ Light: Categorizes the plant into one or more 
light regimes: full sun is uninterrupted sun- 
light through the full day; partial sun is fil- 
tered sunlight through tree leaves or a mini- 
mum of 6 to 8 hours of sunlight per day; full 
shade indicates filtered sunlight through a dense 


foliage canopy or less than 6 hours of sunlight 
each day. 


¢ Use in landscape: Lists potential planting loca- 
tions as well as functions; for example, street 
tree, Xeriscape™, windbreak, or native. This cat- 
egory also indicates whether irrigation is critical. 


USDA zone: These ratings are based on the 
USDA plant hardiness zones for Idaho (see 
Figure 1, chapter 16, page 16-3) and upon 
reported preferences by region by Idaho plant 
professionals. Keep in mind that factors other 
than low temperatures affect plant survival in a 
specific area, and USDA zones should be used 
only as a guideline. 


Idaho zone: Indicates in which part of Idaho 
this plant will grow best. 


Growth habit: Provides a mental picture of the 
mature form or outline of the plant. 


Rate of growth: Refers to the vertical increase 
in growth unless specified differently. The des- 
ignation “slow” means the plant grows 

12 inches or less per year, “medium” indicates 
13 to 24 inches of growth per year, and “fast” 
is 25 inches or more of new growth in 1 year. 
Rate is influenced by numerous variables such 
as soil, drainage, water, light, and exposure. 


e Wildlife rating: Provides a guideline of the like- 
lihood that the plant will attract and be damaged 
by wildlife. 


¢ Utility rating: When available, this rating indi- 
cates whether this plant may be planted under 
power lines. 


¢ Source: Reference that lists this plant. 
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Table 1. Woody plants for Idaho landscapes. 











The following key is used Use in landscape: U = upright Utility rating: 
in this table: B = border C =columnar _ = Recommended 
Height: At maturity with a S = specimen G = globe for planting 
range for most plants W = windbreak O = oval under power- 
(spread for vines) St = street tree M = mound lines 
; X = Xeriscape™ F = feathery ? = Questionable 
Bloom: Season of flowering | = irrigation S = spreading for planting 
Sp = spring N = native Rate: under power- 
Su = summer : lines 
F = fall USDA zone: Idaho has F = fast growth 
- F _ : @ = Not recom- 
: USDA plant hardiness M = medium growth 
Color: Predominant zones 3 through 6. S = slow growth mended under 
foliage color a ; powerlines 
Grn = green Idaho zone: Wildlife rating: $ = Extreme 
Pur = purple 1 = northern Idaho 1 = Protective—Rare expense; NOT 
Yell = yellow 2.=soulhwesiom damage recommended 
Gry = gray Idaho 2 = Protective—Slight under powerlines. 
Blu = blue 3 = eastern Idaho damage * &. Nétacconsem 
Wht = white All = whole state 3 = Beneficial—Some under powerlines 
i, damage 
Light: Growth habit: _ a = Source: The referenced 
B= ovrannidal 4 = Attractive ‘ 
F = full sun = PY Sava dane sources that list these 
V = vase shaped ge ee 
P = part sun ; plants as growing in 
S = shade W = weeping our region. 
R = round 
§ S$ ss gg. SF g & oe &S&sF 
BS ° ; ey 2S & 
£ F SF YY YF KF KCETSSEF 
Large deciduous trees—over 50 feet 
Ash, green Fraxinus pennsylvanica 50-60' — Grn F S,W,X 3-6 All U.S M 1 © 1,2,6 
‘Bergeson’ 
‘Marshall’ 
‘Patmore’ 
‘Urbanite’ 
Ash, Raymond Fraxinus oxycarpa 40-50' — Grn F S 5-6 12 OU M 196 2 
‘Raywood’ 
Ash, white Fraxinus americana 50-60' — Grn F St 4-6 All O.UU M 1 90 1,2 
‘Autumn Applause’ 
‘Autumn Purple’ 
‘Rosehill’ 
‘Skyline’ 
Aspen, quaking Populus tremuloides 30-50' — Grn/Gry F,P Sl 3 Al SU F 206 1 
Baldcypress Taxodium distichum 50-80' — Grn F Sl 5-6 12 P M 1 $ 2,4 
Beech, European Fagus sylvatica 50-70! Sp Grn/Pur F,P S 5-6 12 OU S 2 9 26 
‘Asplenifolia’ 
‘Pendula’ 
‘Riversii’ 
‘Roseo-Marginata’ 
Birch, river Betula nigra 40-60' — Grn PS S,N 4-6 All OUU M 2 90 2 
‘Heritage’ 
Catalpa, northern Catalpa speciosa 50-70' Su Grn F,P S,X 5-6 Al SU F 3 @ 1 
Coffeetree, Gymnocladus dioicus 50—-75' Sp Grn F Ss 46 123 UO S 4G 2 
Kentucky ‘Espresso’ 
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Table 1 (cont). Woody plants for Idaho landscapes. (See page 26 for the key to abbreviations used in this table.) 











< Ss x x o « ¥ os f 
& ¢ F&F S$ ¥$ cy & SESES 
Corktree, amur Phellodendron 35-45' — Grn F Ss 4-6 All UV M 2 @ 2 
amurense ‘Macho’ 
Filbert, Turkish Corylus colurna 40-50' — Grn F SX, 5-6 12 P M 26 2 
Hackberry, Celtis occidentalis 40-60' — Grn F S,W,X 4-6 All UO S 3 8D 1,2 
common 
Honeylocust Gleditsia triacanthos 30-60' Sp Yell/Grn F S,W,X 5-6 All SU M 3 @ 1,2,5 
var. inermis 
‘Imperial’ 
‘Moraine’ 
‘Shademaster’ 
‘Skyline’ 
Hornbeam, Carpinus betulus 40-50' — Grn F,P S,St 5-6 12 PO S 2 6 2 
European ‘Fastigiata’ 
Horsechestnut Aesculus 40-60' Sp Grn F,P Ss 4 All UO M 3 @ 1,2 
hippocastanum ‘Baumannii’ 
Larch, European Larix decidua 50-70' — Grn F S,W,B 3-6 All P M 2 $ 2,4 
Linden, American Tilia americana 40-60' Su Grn FP S| 3-6 Al PO M 106 2 
‘Legend’ 
‘Redmond’ 
Linden, littleleaf Tilia cordata 40-60' Su Grn F S 4-6 Al PO S 26 1 
‘Chancellor’ 
‘Corinthian’ 
‘Glenleven’ 
‘Greenspire’ 
Linden, silver Tilia tomentosa 40-60' Su Grn/Wht F S 5-6 12 OP M 3 G0 2 
‘Green Mountain’ 
‘Sterling’ 
Locust, black Robinia pseudoacacia 40-—50' Su Grn F B,W,X 3 All SU F 4 $ 1 
Maidenhair tree Ginkgo biloba 40-60' — Grn EF cS) 4-6 12 PS S 3 @ 1,2 
‘Autumn Gold’ 
‘Magyar’ 
‘Princeton Sentry’ 
Magnolia, Magnolia acuminata 40-60' Sp Grn F,P S,l 4-6 12 0 M 196 2 
cucumbertree 
Maple, Freeman Acer X freemanii 50-60' Sp Grn F,P cS) 4-8 Al O M 2 @ 
‘Autumn Blaze’ 
Maple, Norway Acer platanoides 40-50' Sp Grn F,P S 4-6 All UO M 2 © 1,2 
‘Columnare’ 
‘Crimson King’ 
‘Deborah’ 
‘Emerald Queen’ 
‘Royal Red’ 
‘Schwedler’ 
Maple, sugar Acer saccharum 50-70' — Grn PS S 4-6 12 OU S 3 © 24 
‘Green Mountain’ 
‘Legacy’ 
Oak, bur Quercus macrocarpa 70-80' — Grn F S,W,X 36 All OU S 4 @ 2 
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Table 1 (cont). Woody plants for Idaho landscapes. (See page 26 for the key to abbreviations used in this table.) 











< ¢ ra s o £ $a EF 
& &§ &F S ¥ $ & ES ss. S 
Oak, English Quercus robur 50-70' — Grn F S 5-6 All U,O,C,M 4 © 1,2,4 
‘Fastigiata’ 
Oak, northern red Quercus rubra 50-75' — Grn F,P S 5-6 12U0C0S 406 1 
Oak, Quercus bicolor 50-70' — Grn F,P S 4-6 All O,U M 4 $ 2 
swamp white 
Oak, white Quercus alba 50-80' — Grn/Gry F,P S 4-6 Al UO S 4 6 1 
Pagodatree, Sophora japonica 40-60' Su Grn F Ss 5-6 12 OU M 1906 2 
Japanese 
Persimmon, Diospyros virginiana 30-50' Sp Grn F S 5-6 12 0 8S 3 G@ 2 
common 
Planetree, Platanus x acerifolia 50-100' — Grn EP S 4-6 12 OO M 3 $ 1 
London Note: the scientific name is sometimes listed as Platanus x hybrida ‘Bloodgood’ 
Poplars Populus spp. 50-80' — Grn/Gry F,P W,N,I 3 All O,U,SS F 1 $ 1 
Poplar, black Populus trichocarpa 75-100' — Grn F S,N,I 4-6 Al V F 1 $$ 2 
Poplar, white Populus alba 45-90' — Grn/Wht F,P S,B 3-6 All US F 1 $ 1 
‘Bolleana’ 
Sweetgum Liquidambar 50-60! — Grn F Sl 5-6 12 POM 2 @ 1,2 
styraciflua 
Tree-of-Heaven Ailanthus altissima 30-45' — Grn F Ss 4 Al US F 4 06 1 
Tuliptree Liriodendron tulipifera. 65-90' Sp Grn F Sl 5-6 12 UOM 3 $ 1 
Walnut, black Juglans nigra 40-50' — Grn/Yell F S,W 4 All UM 3 $ 1 
Willow Salix spp. 40-80! — Grn/Yell F,P S,I,N 3 All USO F 4 $ 1 
‘Tristis’ golden weeping 
‘Tortusa’ corkscrew 
Yellowwood Cladrastis kentukea 30-50' Sp Grn F,P S| 5-6 12 0 M 1906 2 
Large evergreen trees—over 50 feet 
Arborvitae, Thuja occidentalis 30-50' — Grn F B,S 3-6 All P M 2 $ 2,4 
eastern ‘Pyramidalis’ 
Douglas-fir Pseudotsuga 40-60' — Grn EP S,N 4-6 All P M 1 $ 2,4 
menziesii 
Fir, subalpine Abies lasiocarpa 40-50' — Blu/Grn P S,I,N 3-6 All U,C,PS 2 $ 1 
Fir, white Abies concolor 50-70' — Gry/Grn F,P S,N 4-6 Al PU M 2 $ 2,4 
Pine, Austrian Pinus nigra var. nigra 50-60' — Grn F S,W 4-6 All U.P M 3 $ 1,2 
Pine, ponderosa Pinus ponderosa 50-100' — Grn F SW, 4-6 All U,P M 2. $ 1,2,4,5 
N,B 
Pine, Scots Pinus sylvestris 50-80' — Grn F S,W,B, 3-6 All U,P M 1 $ 1,2,4 
St 
Pine, Pinus cembra 30-40' — Grn F S 4-6 Al PC S 2 © 3,4 
Swiss stone 
Spruce, Colorado Picea pungens 45-80' — Grn/Gry F S,W 3-6 All U,P S 2 $ 1,2,4 
Spruce, Picea engelmannii 80-100' — Grn F S,B 3 All U.P S 1 $ 1,2,4 
Engelmann 
Spruce, Norway Picea abies 50-70' — Grn F S,B 4-6 All U,P M/F 2 §$ 1,2,4 
Spruce, Serbian Picea omorika 50-60' — Grn/Gry F,P S,B 4-6 All PC S 2 $ 2,4 
Spruce, white Picea glauca 40-50' — Grn F,P S,W 3-6 All P M 2 $ 2,4 
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Medium deciduous trees—25 to 50 feet 
Alder, mountain —_ Alnus tenuifolia 20-40' Sp Grn F,P S,N,| 3-6 Al O M 206 2 
Apricot Prunus armeniaca 15-25' Sp Grn F B 4 All SO M 4 ? 1 
Cherry plum Prunus cerasifera 15-25' Sp Pur F S,B,St 4-6 12 UOM 3 — 1 
‘Atropurpurea’ 
‘Newport’ 
‘Thundercloud’ 
Cherry, Japanese Prunus serrulata 20-25' Sp Grn F S,Stl 5-6 12 SCV F 3 — 23 
flowering ‘Kwanzan’ 
‘Mount Fuji’ 
Chokecherry Prunus virginiana 15-30' Sp Grn F B,W 2-6 All SO M 3 — 
‘Shubert’ 
Crabapple Malus spp. 15-40' Sp Grn/Red F,P St 3-6 AIlS,U,C,OF 4 ? 1,2,3,4 
‘Adirondack’ 
‘Donald Wyman’ 
‘Indian Summer’ 
‘Prairifire’ 
‘Purple Prince’ 
‘Red Jewel’ 
‘Spring Snow’ 
‘Strawberry Parfait’ 
Dogwood, Cornus florida 20-25' Sp Grn P B,S 5-6 12 RU S 2 ? 23 
flowering 
Dogwood, Kousa_ Cornus kousa 15-25' Sp Grn P B,S 5-6 12 RU S 2 2 
Dogwood, Cornus mas 20-25' Sp Grn F B,S,St 4-6 All O M 8 3 
Cornelian cherry 
Eastern redbud Cercis canadensis 20-30' Sp Red/Grn F,P Sl 5-6 12 0 M 2 ? 23 
Filbert, purple Corylus maxima 15-20' Sp Pur P B 5-6 12 RP S 3 ? 3,4 
giant var. purpurea 
Goldenrain tree Koelreuteria paniculata 30-40' Su Grn F S,X 5-6 12 OO F 196 2 
Hawthorn, English Crataegus laevigata 15-24' Sp Grn FP St 3-6 AIlS,U,C,OM 3 ? 1,2 
Hawthorn, green Crataegus viridis 25-35' Sp Grn F St.S,B 5-6 12 0 M 3 ? 23 
Hawthorn, Lavalle Crataegus x lavallei 15-30' Sp Grn F B 4-6 12 0 M 2 ? 1,2,4 
Hawthorn, Crataegus phaenopryum 20-30' Sp Grn F St.S,B 3-6 Al O M 3 ? 1,2,3 
Washington 
Hornbeam, Carpinus betulus 20-40' — Grn F B,S,St 4-6 All UP M 2 0 38 
columnar ‘Columnaris’ 
Lilac, Japanese Syringa reticulata 20-30' Sp Grn E S,St 4-6 12 O M 1? 2 
tree 
Magnolia, saucer Magnolia x soulangiana 20-30' Sp Grn EP S| 5-6 12 POM 1? 2 
Maple, amur Acer ginnala 15-20' Sp Grn FP B,WB, 3-6 All US M 2 — 1,2,3 
S 
Maple, hedge Acer campestre 25-35' — Grn F,P St,S 5-6 12 0 S$ 2 ? 2 
Mountain ash, Sorbus americana 10-30' Sp Grn F B,S 3-6 Al RUS F 3 @ 4 
American 
Mountain ash, Sorbus aucuparia 25-50' Sp Grn P S 4-6 Al RUSM 3 @ 1 
European 
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Olive, Russian Elaegnus angustifolia 20-45' Sp Gry F S,W,X 4 All USM 4 $ 1,5 
Pear, Callery Pyrus calleryana 25-35' Sp Grn F StS 5-6 12 OP M 1? 2 
‘Aristocrat’ 
‘Redspire’ 
Plum, Blireiana Prunus x blireiana 15-25' Sp Red/Pur F Ss 5-6 12 0 M 3 ? 2 
Serviceberry Amelanchier x grandiflora 20-25' Sp Grn F B 4-6 All UO M 4 — 8 
Walnut, Persian —_ Juglans regia 40-50' Sp Grn F S 5-6 Al UO S 4 0 1 
Medium evergreen trees— 25 to 50 feet 
Juniper, Rocky Juniperus scopulorum 20-40' — Gry/Grn F_ B,W,B,N 3-6 Al PO S 2 ? 1,2,3 
Mountain 
Juniper, Utah Juniperus osteosperma 20-40' — Gry/Grn F BW,B.N~ 3 Al SU S 2 1 = 
Pine, limber Pinus flexilis 20-50' — Grn P S,N 3-6 All P S 1 @ 1,2,4 
Redcedar, eastern Juniperus virginiana 20-40' — Grn/Red F B 4 12 GU S 2 ? 1,2,3 
Small deciduous trees—under 25 feet 
Fringe tree, Chionanthus retusus 8-20' Sp Grn FP S,B,St 5-6 12 0 M 2 — 34 
Chinese 
Gamble oak Quercus gambelii 5-155 — Grn F,P S, 4-6 Al SU S 4 — 5 
Goldenchain tree Laburnum x watereri 12-15' Sp Grn FP B,S,St 5-7 12 OR M 2 3,4 
Magnolia, star Magnolia stellata 15-20' Sp Grn F,P Sl 4-6 12 SO M 1 ? 23 
Sumac, smooth Rhus glabra 10-15' Grn F  B,S,N,X 3 Al SW F 3 — 1 
Sumac, staghorn Rhus typhina 15-25' Su Grn F B,S,X 3-6 All S F 3 — 2,3,5 
Small evergreen trees—under 25 feet 
Arborvitae Thuja occidentalis 15-25' — Grn F,P B 4 All C,.GUM 2 ? 1 
‘Globosa’ 
‘Little Gem’ 
Pine, bristlecone Pinus aristata 820°. — Grn F S,B,| 4-6 All P S 1 ? 1,2,3,4 
Pine, mugo Pinus mugo ‘Mugo’ 15-25' — Grn F Bl 3-6 Al SU S 2 ? 2,4,5 
Yew, Hicks Taxus x media ‘Hicksii’ 10-15' — Grn FPS Bl 4-6 12 CO F 2 ? 3,4 
Large shrubs— over 8 feet 
Cherry, Nanking Prunus tomentosa 6-8' Sp Grn F,P B,W 3-6 Al PM F 3 ? 5 
Chokeberry, black Aronia melanocarpa 10-15' Sp Grn F B,S 4-6 Al GMM 4 ? 4 
Chokeberry, purple Aronia prunifolia 10-15' Sp Grn F B,S 4-6 Al GPM 3 ? 4 
fruited 
Cranberrybush, Viburnum trilobum 10-15' Sp Grn F B 2-7 All G F 4 ? 3,4 
American 
Firethorn Pyracantha coccinea 10-15' Sp Grn F,P B,S 5-6 All SP F 3 ? 5 
Juniper, common = _ Juniperus communis 5-10' — Gry/Grn F,P B,N 3-6 Al SM M 2 ? 5 
Lilac, common Syringa vulgaris 8-15' Sp Grn F B,W 3-7 All PRG M 2 ? 45 
Lilac, late Syringa villosa 8-15' Sp Grn F,P B,W 3-7 Al PG M2? — 
Mockorange, Philadelphus lewisii 5-10' Su Grn FP SBN 4-6 All SO F 2 * 5 
Lewis’ 
Peashrub, Siberian Cargana arborescens 15-—20' Sp Grn F B,W 2-7 All P F 2 ? 8 
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Serviceberry, Amelanchier alnifolia 8-15' Sp Grn FE B,S 4-6 All PO F 4 ? 4 
Saskatoon 
Serviceberry, Amelanchier canadensis 8-15' Sp Grn FP B,S 4-6 All PO F 4 ? 4 
Shadblow 
Smoke tree Cotinus coggyria 10-15' Sp Pur/Grn F B,S 5-6 All O,P F 2 ? 23,4 
‘Purpureus’ 
Snowball, Viburnum opulus 10-15' Sp Grn F,P S,B 4-6 All P F 2 ? 5 
common ‘Roseum’ 
Snowball, fragrant Viburnum x caricephalum 8-10' Sp Grn F,P S,B 4-6 All P FF 2. * 5 
Spirea, Spiraea prunifolia 5-10! Sp Grn F B,S 5-6 Al VF 2 * 8 
bridalwreath 
Spirea, Vanhoutte Spiraea x vanhouttei 5-10' Sp Grn F B,S 4-6 All V F 2 * 8 
Viburnum, Viburnum dentatum 6-8' Sp/Su_— Grn FP S,B 2-7 All PG M 2 * 4 
arrowood 
Viburnum, Siebold Viburnum sieboldii 15-20' Sp Grn F;P B,S 4-6 12 UO F 4 3 
Yew, hybrid Taxus x media 4-15' Sp Grn FPS B 4-6 All CG M 2 5 
Yucca Yucca flaccida 4-7' Su Gry/Grn’ F S 4-6 All O M 2 5 
Small shrubs—3 to 5 feet 
Almond, dwarf Prunus glandulosa 4-6' Sp Grn FP B 4-6 All MS M 4 * 5 
flowering 
Almond, dwarf Prunus tenella 4—5' Sp Grn F,P B 2-6 All MS M 4 * 4 
Russian 
Barberry, Japanese Berberis thunbergii 3-6' Sp Red/Gry F,P S,B 4-6 PS M 3 * 5 
Burning bush, Euonymus alatus 3-6' Sp Grn F,P B,S 3-6 12 GP F 3 * 45 
dwarf ‘Compactus’ 
Ceanothus, Ceanothus fendleri 1-2' Sp Gry/Grn F,P S,B,N,X 4-6 All S,PP oF 2 * 5 
Fender 
Cinquefoil, shrubby Potentilla fruticosa 1-4' Su Grn F B 2-6 Al M M 14 * 4 
Cotoneaster, rock Cotoneaster 3-4' Sp Grn F,P B 4-6 12 M FF 3 * 5 
horizontalis 
Cotoneaster, Cotoneaster 3-4' Sp Grn F,P B 5-6 12 M F 3 * 4,5 
cranberry apiculatus 
Currant, alpine Ribes alpinum 3-5' Sp Grn FP SBN 36 All GM F 3 * 5 
Dogwood, Cornus sericea 7-9' Sp Grn FP B,W,N 2-6 All SU F 3 — — 
red twig 
Dogwood, Tatarian Cornus alba 8-10' Sp Grn/Red F,P B,W 2-6 All S,U M * 4 
Firethorn, compact Pyracantha angustifolia 12-15" Su Grn F | 5-6 All S M 3 * 8 
‘Gnome’ 
Juniper, Chinese = Juniperus chinensis 2-10' — Gr/Yell F B,S 4-6 All VariousM,F 1 * 4 
‘Gold Coast’ 
‘Mint Julep’ 
Oregon Grape holly Mahonia aquifolium 3-6' Sp Red/Grn F S,B 4-6 Al S M 3 * 4,5 
‘Compactum’ 
Rhodendendron, Rhododendron spp. 0.5-5' Sp Grn/Gry P B,S 4-6 12 UMMS 2 * 4 
azalea 
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Sandcherry, Prunus besseyi 7-10' — Grn/Gry F B,N 2-6 All MM 3 * 4 
western 
Snowberry Symphoricarpos albus  3-6' Sp Grn F,P N 3-6 Al UM M 4 * 4 
Spruce, dwarf Picea abies 2-4' — Grn/Gry F B,S 2-6 All VariousS 1 * 4 
Norway ‘Nidiformis’ 
‘Procumbens’ 
Sumac, scented = Rhus trilobata 3-5' Sp Grn F N,X 3-6 Al PS M 3 * 8 
‘Lemonade Sumac’ 
‘Skunkbush Sumac’ 
Ground covers 
Bunchberry Cornus canadensis 6-9" Sp Grn PS I,N 5-6 12 S M 3 * 8 
Checkerberry, Gaultheria ovatifolia 8" Su Grn PS N 5-6 Al S M 4 * 8 
mountain 
Cotoneaster, Cotoneaster adpressus 8-12" Sp Grn F,P S 4-6 All S M 2 * 5 
creeping 
Crowberry Vaccinium vitis-idaea 12" Sp Grn P | 3-6 12 S S§ 3 * 8 
Germander Teucrium chamaedrys 4-12" Su Grn F | 3-6 All S M 1 * 8 
var. prostratum 
Honeysuckle, Halls Lonicera japonica 6-12" Sp Grn S | 3-6 All S F 2 * 5 
‘Halliana’ 
Juniper, singleseed Juniperus squamata 4—6" _ Grn F N,X 5-6 12 S M 1 * 4 
Juniper, creeping Juniperus horizontalis 12-16" — Grn/Blu F,P S,N 3-6 All S M 2 * 4,5 
‘Bar Harbor’ 
‘Blue Rug’ (also called ‘Wiltoni’) 
Kinnickinnick Arctostaphylos uva-ursi 4-6" Sp Grn =S,P N,X 3-6 13 S M 4 * 5 
Mahonia Mahonia repens 6-12" Sp Red/Grn S,P N,X 4-6 All S M 4 * 5 
Paxistima, Canby Paxystima canbyi 1-2" Sp Grn F,P B,N,I 4-6 Al M M 1 * 4 
Periwinkle Vinca minor 4-6" Sp Grn S | 3-6 All S$ F 2 * § 
Silverwood Genista pilosa 12-15" Su Grn F N 5-6 12 S F 1 * 8 
Sun rose Helianthemum 6-8" Su Grn/Gry F xX 3-6 All S M 1 * 8 
nummularium 
St. Johnswort Hypericum calycinum 12-18" Su Grn FS X 5-6 All S F 1 * 8 
Spurge, Japanese Pachysandra terminalis 6-10" Su Grn PS | 4-6 All S$ F t* 8 
‘Green Carpet’ 
Wintergreen, Gaultheria procumbens 6" Su Grn P | 3-6 12 S M 4 * 8 
creeping 
Vines 
Akebia, fiveleaf Akebia quinata 15-20' Sp Grn All | 4-6 All S M 2 ? 8 
Bittersweet Celastrus spp. 10-40! Sp Grn F | 3-6 All S M 2 ? 8 
Clematis Clematis spp. 8-20' Sp,Su,F Grn P | 4-6 All Sp F 1 * 8 
x jackmanii 
‘Henryi’ 
‘Nelly Moser’ 
Clematis, evergreen Clematis armandii 15-20' Sp Grn P 7 12 Sp F 1 * 8 
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Euonymus, Euonymus fortunei 20-30' Sp Grn F,P | 3-6 All s EF 2. * 8 
wintercreeper 
‘Canadale Gold’ 
‘Coloratus’ 
‘Emerald Gaiety’ 
Grape Vitis riparia 10-15' Su Grn P | 3-6 All S F 4 * 9 
Honeysuckle, Lonicera japonica 10-15' Sp Grn P | 4-6 All S F 1? 8 
Japanese ‘Aureo—reticulata’ 
‘Halliana’ 
‘Purpurea’ 
Honeysuckle, Lonicera sempervirens 10-15' Sp Grn P 4-6 12 S F * 8 
trumpet 
Hop Humulus lupulus 15-30' Su Grn F | 3-6 Al S F 1? 8 
Hydrangea, Hydrangea anomala 8-15' Sp Grn P | 3-6 Al S SS 2 * 8 
climbing subsp. petiolaris 
Ivy, Boston Parthenocissus 20-50' — Grn All | 4-6 All S$ F 2 ? 8 
tricuspidata 
Ivy, English Hedera helix 10-30' — Grn PS | 4-6 All S F 1? 8 
‘Arborescens’ 
‘Baltica’ 
‘Bulgarica’ 
Kiwi, hardy Actinidia arguta 20-50' Sp Grn F 4-6 All S$ F 3 * 8 
‘Ananasnaja’ 
‘Hood River’ 
‘Issai’ 
Rose Rosa spp. 6-15' Sp,Su, Grn F,P 3-6 All S M 3 * 8 
‘Blaze’ F 
‘Royal Sunset’ 
‘White Dawn’ 
Trumpetvine Campsis radicans 10-40' Sp Grn F,P | 4-6 All S F 1? 8 
Virginia creeper § Parthenocissus 10-50' — Grn All | 3-6 All S$ F 2 ? .8 
quinquefolia 
Wisteria Wisteria spp. 10-40' Sp Grn F;P | 5-6 All S F 1 ?. 8 
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Pruning. 3rd ed. Delmar Cengage Learning, 
Clifton Park, NY. 
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Arboriculture —Integrated Management of 
Landscape Trees, Shrubs and Vines. 4th ed. 
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Hightshoe, G. L. 1988. Native Trees, Shrubs and 
Vines for Urban and Rural America. VanNostrand 
Reinhold Co., New York, NY. 
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American Plantfile: A Visual Guide to Plant 
Selection. McGraw-Hill Companies, New York, 
NY. 
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Gardeners Guide to Trees and Shrubs. The 
Readers Digest Association, Inc., Pleasantville, 
NY. 


Neely, E. (ed.). 1991. Certification Program— 
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Arboriculture, Urbana, IL. 


Booklets and pamphlets 


General Selection Factors for Landscape Trees and 
Shrubs. 1982. Cir. 1280. Montana State 
University, Bozeman, MT. 


Husemann, H. 1993. Pruning Standards for Woody 
Plants: A Guide. Compiled and edited for the City 
of Lewiston, ID. 


Tree City USA Bulletins. 1988-1992. The National 
Arbor Day Foundation, Nebraska City, NE. 


Published 1998. Revised 2013. 


University of Idaho Extension publications 


Most UI Extension publications are available to 
download for free at 
http://www.cals .uidaho.edu/edcomm/catalog.asp 


Ones in print can be ordered online or by calling 
(208) 885-7982 or emailing calspubs@uidaho.edu 


How to Prune Coniferous Evergreen Trees (BUL 644) 
online and in print 


How to Prune Deciduous Landscape Trees (BUL 819) 
online and in print 


Roses: Care After Planting (CIS 796) print only 


Cold Hardiness in Woody Landscape Plants: Its 
Role in Winter Survival and How to Maximize It 
(CIS 867) print only 


Low Input Landscaping (CIS 1054) online and in 
print 

Fertilizing Landscape Trees (CIS 1068) online and 
in print 

Trees Against the Wind (PNW 5) online and in print 


Grafting and Budding Plants to Propagate, 
Topwork, Repair (PNW 496) online and in print 


Plant Materials for Landscaping (PNW 500) 
online and in print 


Websites 
Pacific Northwest Chapter, International Society of 
Arboriculture. http://pnwisa.org/ 


National Arbor Day Foundation. http://www.arbor- 
day.org 


Arnold Arboretum. http://www.arboretum.harvard.edu/ 

Maps 

Marc Cathey. American Horticultural Society Plant 
Heat Zone Map. 


http://www.ahs.org/pdfs/05_heat_map.pdf. 
To order ($9.95), telephone (800) 777-7931. 


2012 USDA Hardiness Map. 
http://planthardiness.ars .usda.gov/PHZM Web/ 
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Chapter 19 


Herbaceous Ornamentals 





JoAnn Robbins, Extension Educator, Jerome County, Jerome 
M. Michael Colt, Extension Horticulturist Emeritus, Parma Research and Extension Center 


I. Introduction 


Herbaceous ornamentals comprise the nonwoody 
portion of the garden landscape. These plants 
generally add color and interest to a basic land- 
scape design and landscape structure. Whether 
that structure is a backdrop or basic design of 
trees and shrubs, or a purposeful laying out of 
beds and other types of planting areas, the addi- 
tion of herbaceous ornamentals can enhance a 
landscape significantly. These plants are also for- 
giving because they are easier to dig and re- 
arrange than most landscape trees and shrubs. 
Learning to use herbaceous ornamentals to the 
best advantage is easy; simply follow the guide- 
lines outlined in this chapter. 


II. The Art of Design 


A.Color 


Herbaceous ornamentals are generally 
grown for their addition of color, through 
their flowers and foliage, to the landscape. 
Understanding the impact of colors and how 
to combine them can form a basis for use of 
these versatile landscape plants (Fig. 1). 


Several color schemes can be created in a 
single garden by planting early season 
blooming plants in one color scheme and 
late-blooming plants in a different scheme. 
An interesting overlap can occur in plans of 
this type. 

The primary colors are red, yellow, and 
blue. Other colors are combinations of these 
primary colors. A pure color is a hue. A 
lighter version of a hue is a tint, which is 
accomplished by combining a hue with 





white. A darker version of a hue is a shade, 
a color made by combining a hue with 
black. A tone is made by combining various 
amounts of black and white, or gray, with a 
hue. The value of any color is the brightness 
of that color compared to another. Pure yel- 
low has a greater value than pure blue. 

The warm colors of yellow, red, and orange 
will brighten cool, shady areas. These colors 
are attention getting and can be used to the 
advantage at the back of a long bed to 
shorten the perspective. The cool colors of 
violet and blue, by contrast, recede and are 
good for close-up viewing. Cool colors are 
used to the advantage in lending a cooling 
illusion to any overheated area such as a 
concrete patio. 


Fig. 1. The color wheel. 
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Color schemes effectively used with herba- 

ceous ornamentals are: 

1. Polychromatic— Uses all the colors and 
their tints, shades, and tones. This can 
produce a carnival effect, and often re- 
sults in some very pleasing color combi- 
nations. 


2. Monochromatic— Uses the various tints, 
shades, and hues of only one color. Gar- 
dens using this color scheme are particu- 
larly dramatic. 


3. Analogous— Uses adjacent colors on the 
color wheel such as blue, violet, and red. 
Such a color scheme can be expanded by 
using the various tints and shades of each 
of the colors. 

4. Complementary—Uses opposite colors on 
the color wheel such as red and green, 
orange and blue, and yellow and violet. 
This type of color scheme is most effec- 
tively used with pure hues (not tints or 
shades) and creates a very bold effect. 
This color scheme is not recommended 
for the small garden. 

5. Split Complementary— Uses a pure color 
and a color from either side of its 
complementary counterpart. An example 
of this is starting with blue and combin- 
ing it with red or yellow, the colors bor- 
dering orange on the color wheel. 

6. Triadic— Uses three colors that are equal 
distance from each other on the color 
wheel. This unusual idea is striking. 


7. White—This color deserves a special 
comment. There have been many famous 
gardens planted in white flowers alone. 
There is a special appeal in the contrast 
of white against the green foliage of 
plants. White will give your garden a 
well-planned and orderly look. It is the 
last color to fade from sight as darkness 
falls, so it is a good choice for “evening” 
gardens. Cream and ivory flowers blend 
well with all colors except yellow. 

B. Texture 

This is dictated by the density and size of 

individual leaves and flowers. Plants with 

large leaves and large bold flowers have a 

coarse texture, tend to be dominant in a gar- 

den, and appear to advance to your field of 


vision. Plants with tiny leaves and small 
flowers lend a fine texture to the landscape, 
and tend to recede in your field of vision. 
Choose herbaceous ornamentals according 
to the textural “feel” you wish to attain. Of- 
ten a mix of all textures is most visually 
pleasing. 

C. Shape and Size 
Herbaceous ornamentals come in all sizes 
and shapes. Size is comprised of height, or 
tallness, and spread, or the extent to which 
the herbaceous ornamental covers the 
ground at maturity. A shape is the same as 
the habit or form of a plant. Some herba- 
ceous ornamentals hug the ground, while 
others tower to 6 feet or more; others are 
vines. Some are compact ball-shaped plants 
while others are open and upright. There are 
herbaceous ornamentals perfect for any lo- 
cation. Be sure to space plants far enough 
apart to allow room for each to develop to 
maturity. 


Ill. What to Plant 


A. Exposure 
Herbaceous ornamentals can be adapted to 
all types of sites from full sun to pure shade. 
Choosing a plant according to the exposure 
of the site ensures success with these plants. 


B. Season of Flowering 


Some herbaceous ornamentals are tolerant 
of cool temperatures and bloom in early 
spring. Others need warmer weather and 
bloom in the summer. Still others bloom in 
the fall. Choose the proper herbaceous orna- 
mental based on when color in a particular 
area is most desirable. 

C. Cut and Dried Flowers 


Some kinds of herbaceous ornamentals hold 
up better as cut flowers while others dry 
beautifully. Choose herbaceous ornamentals 
that are adapted to fresh or dry display. 
Special cutting gardens can be completely 
harvested for flowers without concern for 
how the garden looks. However, plants 
valuable for cut flowers can usually be in- 
corporated into the main garden. 

When cutting for air drying, choose flowers 
just reaching maturity. Strip off the foliage, 
and hang upside down in small bunches in a 
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dry, shady spot. Some flowers will dry well 
standing upright in a container. 


D. Herbaceous Ornamentals That Naturalize 


Some herbaceous ornamentals, such as na- 
tive plants or wildflowers, reseed them- 
selves prolifically and eventually will natu- 
ralize an area. Know which plants have this 
tendency, and choose the proper annuals for 
naturalizing. Remember, any hybrid orna- 
mentals that reseed will not come true-to- 
type, and usually will produce an offspring 
of inferior plant quality. Seedlings of this 
type are not desirable. 

. Special-Use Gardens 
Herbaceous ornamentals are used to create 
gardens with special qualities such as rock 
gardens, bog gardens, prairie and meadow 
gardens, cottage gardens, cutting gardens, 
fragrance gardens, herb gardens, or tradi- 
tional herbaceous perennial gardens. 


IV. How to Plant (Design) 


A.Formal and Informal 


Once you have decided where to plant her- 
baceous ornamentals, decide on a design. 
Formal designs are composed mostly of 
straight lines and symmetry. What appears 
on the right side of the garden is matched on 
the left. A formal design is easy to lay out 
and, because of its visual simplicity, is the 
best choice for a small lot. 
Informal gardens are composed of curved 
flowing lines and a disregard for symmetry. 
. Beds and Borders 
Beds are large blocks of planted areas. The 
bed requires a relatively large area around it 
to look its best. If you have a large yard you 
may have the perfect spot for a bed. 
Borders run along the edges of shrub beds, 
buildings, fences, walkways, and lawns. 
They conserve space and soften the edges of 
whatever they border. 
As a general rule, the sum of the widths of 
the beds and borders should not exceed one- 
third of the width of the yard. Also, indi- 
vidual beds should be no more than five- 
eighths to two-thirds as long as the long axis 
of the yard. 


Herbaceous ornamentals can also be tucked 
here and there in a shrub or perennial bed or 
border to provide a spot of seasonal color. 
Avoid spots, however, where water-greedy 
roots of trees and shrubs will interfere with 
growth. In these spots, a container of herba- 
ceous ornamentals will provide better re- 
sults. 

C. Plant Choice 


Materials will depend on the desired effect 
and will be influenced by color scheme, sea- 
son of flowering, texture, diversity, type of 
background plants, and available space. 
When designing the bed or border, remem- 
ber to place the lower growing plants to the 
front so that they will be visible and not 
shaded out by taller types. 


Since it is easier to place the tallest plants 
first, design the border from the back to the 
front; the bed from the middle to the edge. 
Design from fall to spring rather than spring 
to fall. This ties in with the suggestion to 
design from the back to the front of the bor- 
der and from the middle to the edge of the 
bed, since fall plants are often taller and 
would logically be placed in the back of the 
border or the middle of the bed. Finally, be- 
cause you read from left to right, design 
from left to right. 


Plant in clumps or drifts of plants using 
groups of the same species or cultivar. 
When planting in groups of less than 10, 
plant odd rather than even numbers of the 
same plant. These design suggestions help 
avoid the “zoo” effect (a collection of one 
of everything) and will lead the eye through 
the planting. 


V. Gardening in Containers 


Almost any annual can be grown in a con- 
tainer. Plants that spread or cascade are suit- 
able for the outer rim of regular containers and 
for hanging baskets. If plants are mixed in a 
container, all should have similar sun and wa- 
ter requirements. Containers and hanging bas- 
kets allow the gardener to provide spots of 
color almost anywhere around the home 
grounds. 
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A. Containers 
Choose a container with holes in the bottom 
to drain the water. A tray underneath will 
catch any drainage. Avoid letting pots rest 
in standing water, as roots may begin to rot. 
Glazed clay pots and plastic containers do 
not breathe and will not need watering as 
often as clay. Darker colors absorb more 
heat, which will warm the soil but cause 
more water loss. Therefore, light-colored 
containers may be the best choice for most 
gardeners. 

B. Soil 


For containerized plants, purchase a com- 
mercial potting mix that is a blend of peat, 
pearlite, and other components and contains 
no soil. Mixes are blended to hold water and 
nutrients and to drain well. Mix some slow 
release fertilizer with the mix, or liquid feed 
about every 2 weeks. Water containers well 
before applying liquid fertilizer. 

C. Planting 
Containers look best when packed with 
plants. A planted container should look at- 
tractive immediately after or within a few 
weeks of planting. 

D. Watering 
Plants in containers require regular water- 
ing. Always water until the water runs out 
of the drain holes. Water can run right 
through very dry soil without actually wet- 
ting it. If you have doubts, tip the container 
up to test that it has become much heavier 
with water. 


E. Maintenance 


Herbaceous annuals make excellent long- 
flowering container plants. However, peren- 
nial container plants can be placed in the 
garden after their limelight. If containerized 
perennials are not planted out in the garden, 
place them in a cold frame or garage to pro- 
tect their roots from freezing during the 
winter. 


VI. Getting Started with Annuals 


An annual plant completes its life cycle in a 
single year. Unless the plants reseed them- 
selves, new annuals need to be planted every 
season. Some hardy annuals have seeds that 


will germinate and grow in cooler soil. The 
plants will stand some freezing and thawing. 
Half-hardy annuals will take some cool, damp 
weather but will be killed by a frost. Tender 
annuals can take no cool weather at all. Some 
annuals will reseed depending on variety and 
climatic conditions. 
Annuals serve many functions in the garden, 
but their primary use is for providing color. 
They grow quickly and easily, are great for 
cutting, and are generally inexpensive. Annu- 
als generally bloom for most of the season. An 
added bonus is the fragrance that some annuals 
bring to the garden. Annuals come in a variety 
of sizes, shapes, and colors. 
A. Propagation 
1. Seeds—Come in mixtures and single cul- 
tivars. Hybrid seeds are usually more ex- 
pensive but often produce spectacular 
flowers. If you save your own seed, be 
aware that most flowers, and especially 
hybrids, will not breed true-to-type. 
Seeds will lose their viability if stored for 
many years, so starting with fresh seed 
packaged for the growing year will get 
you off to the best start. 
Seeds that are started indoors or in a 
greenhouse should be growing 4 to 6 
weeks before you place them in the gar- 
den. The warm weather annuals should 
be transplanted outdoors after the danger 
of frost. 


The easiest way to begin annual plants is 
to plant the seeds directly where you 
wish the plants to grow. The seedlings 
can be thinned to achieve the desired 
density. Follow the seed package instruc- 
tions for time and depth of planting. 

2. Transplants— Plants from the garden cen- 
ter save you time and effort. They are, 
however, more expensive than growing 
your own. Some flowers such as petu- 
nias, impatiens, and geraniums have very 
small seeds, are slow to germinate, and 
seedlings take longer to reach transplant 
size. They can be started indoors, but 
they demand precise growing conditions 
and vigilant care. It is easier to buy trans- 
plants for these types of plants. 
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Pick good plants. Make sure plants are 
healthy and growing vigorously. Plants 
that have obviously dried out, have over- 
grown their containers, or are yellow or 
leggy should be avoided because they 
will bloom poorly and require constant 
watering. 

Slip plants out of their containers to 
check the roots. Look for a fine network 
of healthy roots supported by visible soil. 
Avoid plants with a mass of dense, white, 
tangled roots. 


B. Growing, Culture, and Maintenance 
1. Soil preparation—A soil test is always a 


good idea if there is any doubt about the 
fertility or pH of the soil. Amend the soil 
appropriately before planting to adjust 
the acidity and provide the proper nutri- 
ents for growth. 

Amendments, such as compost, peat 
moss, and manure added to the soil will 
increase organic matter, and thereby in- 
crease water-holding capacity and soil 
fertility. Covering the soil surface with a 
3-inch layer of amendment and digging it 
into a 12-inch depth provides a good 
planting area. 

. Planting —Seeds will germinate when the 
soil is warmed to the proper temperature. 
The exact temperature will depend on the 
annual species being planted. 

After the soil is prepared, sprinkle the 
seed either randomly or in rows with in- 
dentations in the soil. Cover the seed with 
loose, organically amended soil, so the 
soil will not crust over the seeds. Water 
in with a light misting of water, and keep 
the soil evenly moist until germination 
occurs. Be sure not to plant the seed any 
deeper than suggested on the seed pack- 
age label. 

Acclimate transplants before placing 
them in the soil. Place them in a pro- 
tected space outdoors for several days, 
and make sure the plant does not dry out. 
At planting time, tap or tip the plants out 
of their pots, and set them in a prepared 
hole large enough for the root ball to fit 
comfortably. Set the plant in the hole, 
making sure the top of the root ball is 


even with the surrounding soil surface. 
Recent research has shown that breaking 
up the root ball of even the most pot- 
bound of annuals only slows down their 
development. Plant the roots as they 
come out of the container. Do not let the 
root ball dry out. Firm the soil around the 
roots and water well. Protect plants 
against excessive sun, wind, or cold 
while they are getting started. Inverted 
pots or milk cartons, or row covers can 
be used. 


. Fertilizing—Dry or liquid fertilizers will 


work for annuals. Nitrogen stimulates 
leafy growth, while phosphorus and pot- 
ash promotes flowering, fruiting, and root 
growth. Fertilizers with a ratio of 1-1-1, 
1-2-1, or 1-2-2 are best for annuals. Re- 
member that the numbers on the package 
indicate both the ratio and the percentage 
of active ingredients per pound of nitro- 
gen-phosphorus-potassium. 

Dry fertilizer amendments added at plant- 
ing will last for about 6 weeks. Applica- 
tion of dry fertilizers, followed by a wa- 
tering, or liquid fertilizer applied to damp 
soil will maintain the quality of the plants 
and blooms. 


. Watering — Young plants need more fre- 


quent watering until their roots get estab- 
lished. Sown seeds may need multiple 
daytime watering. As plants become es- 
tablished, gradually water less frequently. 
Watering established plants will depend 
on plant size, soil characteristics, and 
weather. During hot weather, large plants 
in sandy soil require frequent watering. 
Strive to keep the plants evenly moist. If 
plants are allowed to dry out, they may 
be permanently stunted. 


Overhead watering with sprinklers is a 
common technique. However, some 
flowers are more susceptible to disease if 
their leaves and flowers are constantly 
wet. Overhead watering can also cause 
taller plants to tip over. 

Furrow watering is a common technique 
if planting is done in rows. Furrows must 
be tended so the water flows properly, 
and there must be a gentle slope from one 
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end to the other. Once plants get large, 
the furrow system can be difficult to 
maintain. 

Drip irrigation is the most efficient way 
to deliver water. Use drip emitters or per- 
forated tubing to deliver water directly 
where you want it. 


Infrequent deep watering is better than 
frequent light applications. 

. Mulching —This helps annual plants con- 
serve moisture and keeps the soil cooler. 
Be sure to apply the mulch after the soil 
has warmed in the spring, otherwise 
warming will be delayed. Mulches also 
help in weed control and provide an at- 
tractive appearance. Organic materials, 
such as bark or sawdust, can be incorpo- 
rated into the soil at the end of the season 
as an organic amendment. 

Mulch materials must allow water to 
move through. Organic materials must be 
loose and coarse. Remember that many 
organic materials will draw nitrogen to 
the soil to aid in breakdown. These mate- 
rials, when used as mulch, must be aug- 
mented with nitrogen fertilizer. Wood 
byproducts, such as bark chips and saw- 
dust, as well as compost make good 
mulch for annuals. Pine needles and grass 
clippings can also be used. Spread grass 
clippings in one thin layer and allow 
them to dry before adding another layer. 


Landscape fabric can be spread over the 
soil surface and covered with bark chips 
or other organic materials. The fabric 
stops weed growth, but allows air and 
water to penetrate the soil. 

. Thinning —Seedlings grown from di- 
rectly planted seeds need to be thinned. 
This process is little more than pulling 
out the excess seedlings to establish the 
proper spacing for the type of annual 
grown. 

If pulling will disrupt the roots of the re- 
maining plants in the garden, clip off the 
extras at the soil line with shears. Leav- 
ing more plants than necessary at this 
first thinning will provide some plants to 
be transplanted elsewhere and also allow 
a margin of safety in case of disease or 


frost problems. After plants are well es- 
tablished, a second thinning will leave 
plants with plenty of room to attain a ma- 
ture growth. Properly spaced plants are 
healthier and produce more blossoms. 


. Pinching — Removing the terminal 


growth on young annual plants will help 
make them bushier and more compact. 
Many annuals are now bred to be com- 
pact and well branched. However, any 
plant that has become too leggy or too 
tall will be improved by pinching. Ex- 
amples are petunias, geraniums, and 
many chrysanthemums. 

Pinching out the first blossoms that form 
on some plants will cause more overall 
bloom. Examples are marigolds and zin- 
nias. 


. Weeding—These rob annual plants of 


nutrients and water and make them look 
unkempt. Weed problems can be reduced 
by proper soil preparation and mulching 
immediately after transplanting. In direct- 
seeded areas, apply mulch to retard weed 
growth after plants have been thinned. 

If weeds grow among annuals, hoe only 
deep enough to sever the weeds just be- 
low the surface. This will avoid any dam- 
age to the shallow feeder roots common 
to annuals. If weeds are large, pull them 
by hand. 


. Deadheading and grooming — Removing 


the faded flowers, or deadheading, will 
help keep the garden looking neat and 
will prolong bloom on most garden annu- 
als. A plant that is ripening seeds pro- 
duces less blossoms. Pinch off or cut 
spent flowers back to the next branch. 
Shearing the flower heads with pruning 
shears works well for smaller-flowered 
plants. Be careful not to cut back too far. 
Remove less than one-third of the plant. 
Grooming annuals involves removing 
dead leaves and thinning extra branches. 
Grooming keeps plants looking good and, 
by removing dead foliage before it can 
mold on the plant, keeps diseases from 
gaining a foothold. 

Thinning the foliage keeps the air circu- 
lating through the plants, keeps the plants 





CHAPTER 19 


IDAHO MASTER GARDENER PROGRAM HANDBOOK 19-7 


10. 


11. 


dry, and cuts down on diseases. Thinning 
also allows light penetration to the inte- 
rior of the plant. Often insect pests, 
which otherwise might be overlooked, 
are discovered during the grooming. 
Staking —Tall growing annuals such as 
larkspur and tall marigolds need protec- 
tion from wind and rain or overhead 
sprinklers. Stakes help them grow 
straight and keep them from being 
knocked over. 

Stakes can be made of wood, bamboo, or 
any similar material. To be less conspicu- 
ous, stakes should be small in diameter 
and about 6 inches shorter than the ma- 
ture plant to avoid being visible above 
the plant. Secure the stems to the stakes 
with paper-covered wire, plastic ribbon, 
or other material that will not cut into the 
stem, You also can support the plants 
with a framework of stakes and strings in 
crisscrossing patterns. Commercial sup- 
port frameworks are available for herba- 
ceous annuals. 


Stake plants before they have a chance to 
fall over or begin to grow crooked. When 
plants are about one-third of their mature 
size, begin staking. Place stakes or 
frames close to the plant, but take care 
not to damage the root system. Secure the 
plant stems to the stake or frame as it 
grows taller. 

Insects— Although ornamental annuals 
are generally pest-free, the following in- 
sects can sometimes cause problems: 
aphids, beetles, caterpillars, thrips, white 
flies, earwigs, and mites. 

Annuals that are well maintained can 
withstand most attacks by insects. Plants 
under water stress or those lacking plant 
nutrients become more susceptible to in- 
sect attack. Keeping annuals healthy and 
growing is the first line of defense. Many 
insect pests are naturally controlled by 
predator insects. Chemical sprays will 
destroy these predators and should be 
avoided. 

Insects, such as aphids, mites, thrips, and 
white flies, can be controlled with insec- 


12. 


13. 


ticidal soaps. Caterpillars can be con- 
trolled with Bt spray. Earwigs can be 
trapped in rolled newspapers and then 
destroyed. 

If chemical treatment becomes necessary, 
make sure your pest is positively identi- 
fied and use a chemical appropriate for 
its control. Always follow label direc- 
tions. 


Diseases— Since annuals are only in the 
garden for one season, diseases are not as 
serious a problem as they are for perenni- 
als. The following diseases, however, can 
sometimes cause problems: the fungus 
diseases botrytis blight (gray mold), 
damping-off fungus, powdery mildew 
and rust, and the virus diseases mosaic 
and aster yellows. 


Moist conditions and splashing water fa- 
vor and spread the fungus diseases rust, 
powdery mildew, damping-off fungus, 
and botrytis blight. Spacing and groom- 
ing plants correctly to maintain a good 
airflow will help to prevent these dis- 
eases. Sprinkler watering in the morning 
so the foliage will dry during the day or 
drip irrigating so the foliage stays com- 
pletely dry will also help. Damping-off 
can be prevented by planting seeds after 
the weather warms and not keeping the 
seeds and seedlings too wet. 

Botrytis gains a foothold in dead plant 
parts. Deadheading and grooming can 
help to keep this disease out of annuals. 
Insects such as aphids and leafhoppers 
spread the virus diseases mosaic and aster 
yellows. Starting with virus-free plants 
and then excluding insect pests will de- 
tour these diseases. No control is avail- 
able for the virus diseases. Plants must be 
pulled and destroyed. The fungus dis- 
eases are controlled with fungicides. 
Check the label of each chemical for the 
organisms controlled and proper applica- 
tion methods. 

Other pests—Slugs and snails are very 
common and can chew small annuals 
down to nothing. Handpick, trap, and de- 
stroy the pests, or use commercial baits. 
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C. Description of Selected Annuals 


These seed-grown plants will form tubers 





1. Antirrhinum majus (Snapdragon)— that can be dug and stored over the win- 
Available in many colors. Grows in full ter. To assure vigorous bloom, however, 
sun. Height varies from 12 inches for replant each spring from seed. These 
dwarf plants to 36 inches for the tall vari- showy plants will bloom profusely in the 
eties. Plants can be directly seeded or first year. 
transplanted in early spring. These plants 8. Ipomoea tricolor (Morning glory)—Col- 
often reseed themselves under Idaho con- ors include blue, white, pink, red, choco- 
ditions. late, crimson, lavender, and violet. Grows 

2. Begonia semperflorens (Bedding bego- in full sun. This climbing plant will grow 
nia)—Colors in shades of red and pink, to 10 feet, but some dwarf forms are 
and white. Leaves are bright green or available that grow to 5 inches. This fast- 
bronze-red and waxy looking. Grows in growing vine is attractive on trellises and 
partial sun to shade. Height is 6 to 12 fences. Flowers on old varieties are open 
inches at maturity. Seeds are slow to start only at night, but the newer varieties stay 
and are best used as bedding plants or open most of the day. Several different 
houseplants. species are available. Some will reseed. 

3. Calendula officinalis (Pot marigold)— 9. Lathyrus odoratus (Sweet pea) Comes 
Flowers are white, cream, orange, yel- in pink, red, purple, lavender, white, 
low, and apricot. Grows in full sun. Ma- cream, apricot, salmon, maroon, and 
ture height is 12 to 30 inches. Sow seeds bicolors. Prefers full sun. Climbing types 
directly in early spring. Flower petals are will grow to 5 feet while bush types grow 
edible, and the flowers make long-lasting to 12 to 36 inches. Can be planted very 
cut flowers. These plants are very easy to early. Keeping seed pods off plants will 
grow and will reseed profusely. keep it blooming. 

4. Callistephus chinensis (China aster) — 10. Limonium sinuatum (Statice)— Colors 
Asters come in white, light yellow, pink, include blue, lavender, white, rose, yel- 
red, blue, and lavender or purple. Grows low, apricot, and peach. Prefers full sun. 
in full sun. Height varies from 6 to 30 Grows 10 to 48 inches tall. This plant is 
inches. Sow seeds directly into garden in easily dried and is decorative in bou- 
spring. These plants dislike being trans- quets. Various forms yield plants of dif- 
planted. Many flower forms are available, fering heights. L. sinuatum has flowers in 
and they all make excellent cut flowers. flat-topped clusters while L. suworowii 

5. Centaurea sp. (Bachelor’s button) —Col- has curved spikes of bright rose or lilac 
ors vary from blue, pink, rose, purple, flowers. 
yellow, and white. Grows in full sun. 11. Lobelia erinus (Lobelia) —Colors include 
Height is 12 to 36 inches tall. The differ- white, cream, rose, pink, purple, violet, 
ent species have differing planting and and lavender. Grows in full sun to light 
growth requirements. shade. Height is 4 to 6 inches. Lobelias 

6. Cosmos sp. (Cosmos) —Colors are yel- are easy to establish as transplants. Flow- 
low, orange, red, white, pink, and ers best when nights are cool. Attractive 
bicolors. Grows in full sun to partial in front of other annuals and in containers 
shade. Height is 2 to 7 feet. Easy-to-grow and hanging baskets. 
plants make good backgrounds for other 12. Pelargonium sp. (Geranium)— Comes in 
annuals. Several different species have shades of red, pink, orange, violet, white, 
differing planting and growth require- and bicolors. Grows in full sun to partial 
ments. These plants will reseed. shade, depending on variety. Height is 8 

7. Dahlia sp. (Dahlia) —Comes in all colors to 36 inches. These popular annuals can 
except blue. Requires full sun for at least be planted ae rooted SUE ES OF as as: 
half the day. Height is 12 to 20 inches. plants in spring. Several different species 
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14. 
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16. 


17. 


have differing growth habits. All make 
good houseplants. They can also be over- 
wintered in a cool, unheated cellar. 
Petunia hybrida (Garden petunia) — Col- 
ors available include shades of pink, red, 
salmon, coral, yellow, cream, blue, 
purple, white, and bicolors. Plants prefer 
full sun. Height is 8 to 27 inches. They 
are best started as transplants. The long 
blooming period of petunias make them a 
popular annual. Flowers are single or 
double. The plants are adapted to a wide 
range of soil and water conditions. They 
also make good cut flowers. 

Portulaca grandiflora (Moss rose)—Col- 
ors include white, cream, yellow, orange, 
red, and pink. Grows in full sun. Height 
is 6 inches. Sow seeds directly or set out 
transplants. This favorite grows in sunny, 
dry areas where many other plant will not 
grow. Plants have a trailing habit, and the 
leaves are succulent. Flowers are single 
or double and open in the sun and close 
in late afternoon. These plants look good 
in rock gardens, containers, and hanging 
baskets. 

Tagetes sp. (Marigold) — Colors available 
include white, off-white, yellow, orange, 
and orange-red. Plants grow in full sun. 
Height is 4 inches to 4 feet. They are eas- 
ily established from seed or as trans- 
plants. Marigolds bloom continuously 
from early summer until frost. All are 
good as cut flowers. The many different 
species have various flower forms and 
plant growth habits. 

Tropaeolum majus (Nasturtium) — Colors 
include cream, yellow, orange, red, and 
pink. Plants grow in full sun. Height var- 
ies from 15 inches in the dwarf varieties 
to 10 feet in the climbing types. They are 
easily established from seed, but plants 
do not transplant well. Young leaves and 
blossoms have a peppery flavor and are 
edible. Blooms profusely throughout the 
summer until frost. 

Viola sp. (Pansy)— Colors available in- 
clude white, yellow, orange, red, purple, 
blue, and bicolors. Plants grow in full sun 
or partial shade. Height of plants is 8 


inches. Violas are easy to establish as 
transplants are popular for containers, 
hanging baskets, and rock gardens. These 
plants grow best in early spring through 
early summer. Some varieties are more 
heat tolerant than others. The various 
species have various flower and growth 
characteristics. They will bloom all sum- 
mer in cool regions if plants are dead- 
headed but will need to be replaced in hot 
summer climates. 

18. Zinnia elegans (Garden zinnia)— Comes 
in shades of white, yellow, orange, red, 
pink, purple, and bicolors. Plants grow in 
full sun. Height is 6 to 36 inches. Zinnias 
are easily started from seed. These plants 
grow easily and bloom through the heat 
of summer and into late summer when 
most other annuals have finished. Avail- 
able in dwarf and tall growing varieties. 


VII. Getting Started with Biennials 


Biennial plants complete their life cycle in 2 
years. During the first year plants produce 
leaves that are often close to the ground and 
arranged circular in nature. This rosette of 
leaves overwinters, and the winter cold period 
stimulates flowering during the second year. 
The plants bloom and then die. 


Biennial seeds can be planted in midsummer to 
produce plants that develop in the fall. The 
plant will then bloom the next year. Popular 
biennials are stock, foxglove, silver dollar, and 
hollyhock. 

Culture of biennials is the same as for annuals 
except the plants remain for 2 years. 


VIII. Getting Started with Perennials 


Historically, herbaceous perennials have al- 
ways been an important component of the or- 
namental garden, and recently there has been 
an upsurge of interest across the United States 
in the culture of herbaceous perennials. De- 
spite this renaissance, many gardeners are re- 
luctant to try growing herbaceous perennials 
because they still lack appreciation and knowl- 
edge about them. 

Herbaceous perennials take the name herba- 
ceous from the word herb, a seed-producing 
annual, biennial, or perennial that does not 





HERBACEOUS ORNAMENTALS 


CHAPTER 19 


produce woody stems. Herbaceous perennials 
are termed perennial in that they take one or 
more seasons to go from seed to seed, and then 
generally, but not necessarily, live for three or 
more seasons. Some, such as columbine, may 
be short-lived, while others such as peony will 
outlast several generations of the same family 
in the same site without being divided or 
moved. 

The tops of the plants, the flowers, the leaves, 
and the stems of herbaceous perennials usually 
die back to the ground with the first fall frost. 
The hard, fleshy subterranean portions of the 
plant, the crown and roots, survive the winter 
and resume growth in spring. Those herba- 
ceous perennials that survive the winter with 
little or no protection are termed hardy. Those 
herbaceous perennials that need some protec- 
tion to survive the winter outdoors are said to 
be half-hardy. Some herbaceous perennials 
must be lifted as tubers, rhizomes, or bulbs, 
stored overwinter or placed in a greenhouse, 
and then be replanted in spring. These plants 
are termed tender herbaceous perennials. 
Herbaceous perennials are available in an un- 
limited variety of flowers, foliage colors, tex- 
tures, forms, spreads, and height. As a group, 
herbaceous perennials are the first plants to 
bloom in the spring and the last to fail with the 
fall frosts. They seldom bloom more than a 
few days to several weeks as individuals, but 
afford a continuity of bloom as a bed or bor- 
der. 

Being herbaceous rather than woody, herba- 
ceous perennials have the capacity to bend in 
the breeze and lend interest and movement to a 
static landscape. They have the advantage, un- 
like trees and shrubs, of obtaining a definite 
size each season, somewhere between a few 
inches to 10 feet tall. Generally, herbaceous 
perennials need division and no pruning. 
Herbaceous perennials vary in their environ- 
mental preferences from wet to dry, fertile to 
infertile, low to high pH, sandy to loam to clay 
soils, as well as shady to sunny sites. They also 
vary widely in the amount of care they need. 
While there are no maintenance-free herba- 
ceous perennials, there are many that require 
low maintenance. 


A. The Purpose of a Perennial Garden 

A perennial garden may have different pur- 

poses and fill many needs. The great En- 

glish gardener, Gertrude Jekyll (1848- 

1933), perhaps said it best when she 

penned: 

“The first purpose of a garden is to give 
happiness and repose of mind, which is 
more often enjoyed in the contemplation 
of the homely border...than in any of 
those great gardens where the flowers 
lose their identity, and with it their hold 
of the human heart, and have to take a 
lower rank as mere masses of color fill- 
ing so many square yards of space.” 

Among the uses of a perennial garden might 

be to: 

e Enhance those outdoor areas where you 
will spend much of your time from spring 
to fall. 

¢ Create an attractive privacy screen. 

¢ Soften and make attractive a steep slope 
by terracing it and planting herbaceous 
perennials. 

¢ Create a bog garden where it is too wet 
for a lawn. 

¢ Create an inviting entrance to your house. 

¢ Grow flowers for indoor or outdoor fra- 
grance. 

e Integrate the other features of the land- 
scape into a whole. 

¢ Create a special place to exhibit your 
skill at raising specimen plants. 

e Mask unattractive aspects of the yard 
such as tool sheds, garbage cans, compost 
bins, etc. 

¢ Use arocky outcropping as a rock garden 
rather than trying to remove the rocks. 

¢ Create a stunning view from inside the 
house. 

e Add color, shape, and dimension to the 
small yard patches next to entrances, 
which will soften the hard features of the 
existing backdrop. 

B. Sexual Propagation by Seed 

This method is advantageous because dis- 

ease is not as easily carried over on the seed 

as it may be through vegetative propagation. 
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To start herbaceous perennials from seed, 
harvest the seed when it is ripe but before 
the spent flower heads self-sow. Keep in 
mind that seeds of many horticultural culti- 
vars will not come true-to-type owing to its 
hybrid parentage. To start perennials from 
seed indoors, start them in midwinter to 
early spring so some of them will bloom the 
first growing season. Seeds may be started 
in a greenhouse or a sunny window but 
most commonly are started under lights. 

. Vegetative Propagation by Division, Stem 
Cuttings, Root Cuttings, Layering, Grafting, 
or Tissue Culture 
Vegetative propagation guarantees that the 
offspring will be identical to the parent. 
Usually it takes far less time to have a fully 
mature blooming herbaceous perennial 
when it is vegetatively propagated. 

1. Division—This is the simplest and most 
certain way to propagate, control the size 
of, and rejuvenate herbaceous perennials. 
Generally, perennials become larger each 
year and eventually begin to choke out 
other plants. Their outer edge thrives 
while the center of the clump suffers 
from competition for water, nutrients, 
root run, and sunlight. Often an ad- 
vanced-age clump looks like a doughnut 
with a thriving outer ring and a dead cen- 
ter. Such a clump is a prime candidate for 
division. Shasta daisies, chrysanthe- 
mums, and phlox are good examples of 
plants where this condition exists after 2 
to 3 years. 

The time to divide a perennial clump de- 
pends upon the particular perennial, the 
time of year that the perennial blooms, 
and the climate. In Zone 5 or colder, most 
division is done in the spring while the 
perennials are still slightly dormant. Divi- 
sion is usually necessary only every 2 to 
4 years for most perennials. Some peren- 
nials such as the chrysanthemum benefit 
from being divided every year while oth- 
ers, such as the oriental poppy, are best 
left undisturbed for as long as possible, or 
never divided. 

Different types of perennials are handled 
differently depending upon their growth 


habit when they are dug and divided. For 
example, compact shallow-rooted plants 
are divided by digging the entire clump 
and pulling it carefully apart into smaller 
plants. Solid clumps of plants such as 
daylilies, hosta, phlox, and Siberian iris 
are divided by digging up the entire 
clump and using two spading forks back- 
to-back to pull the clump into sections. If 
the center of the clump is deteriorated, it 
must be discarded. If you wish to have a 
small section of an existing clump for use 
elsewhere, use a sharp spade to dig a 
healthy section away from the parent 
clump without disturbing the parent clump. 


Shallow-rooted ground covers such as 
vinca and creeping phlox are divided 
anytime during the growing season by 
digging them up and cutting them apart. 
Fibrous- to woody-rooted perennials such 
as lupine must be dug carefully, the soil 
rinsed from the roots, and then the crown 
carefully divided with a sharp knife, 
making sure that each segment contains 
two to four strong tap root segments and 
two to four eyes or shoots. 


. Tip or stem cuttings— These are rootless 


sections of plants that are placed ina 
rooting medium where they are induced 
to develop adventitious roots. Cuttings 
may also be taken from actively growing 
roots. 

Tip or stem cuttings are propagated by 
taking a terminal, 3- to 6-inch long firm 
portion of a vigorous nonblooming shoot 
that includes several nodes. Spring is the 
best time to take cuttings from herba- 
ceous perennials that bloom in summer. 
Early summer is the best time to take cut- 
tings from those that bloom in spring or 
fall. 

Most perennials cuttings should begin to 
develop roots in | to 2 weeks. Bottom 
heat will speed the rooting process but is 
not necessary. 

Sometimes young, virtually rootless tufts 
of shoots develop at the base of the pe- 
rennials. These may be pulled away from 
the parent plant and treated the same as 
any cutting. 
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3. Root cuttings—These cuttings are best 


made in early spring. While it is easiest 
to take cuttings from perennials when 
they are being lifted from the bed or bor- 
der, cuttings can also be taken from the 
parent plant by digging around the pe- 
riphery of the parent plant with a shovel. 
Fine-rooted plants, such as achillea, are 
propagated from root cuttings by scatter- 
ing 1- to 2-inch long sections of root 
horizontally on the surface of a 2- to 3- 
inch deep layer of moist soilless medium 
in a flat. Cover the pieces of root with 1/2 
inch of moist sifted, soilless mix. 
Fleshy-rooted perennials such as baby’s 
breath, bleeding heart, peonies, and ori- 
ental poppies are propagated by taking 

1 1/2- to 2-inch long sections of roots, 
dusting the bottom end with a rooting 
compound, and sticking the root cutting 
bottom end down in a 50-50 mixture of 
peat moss and sand in pots or deep flats, 
with 1/4 inch of the cutting sticking 
above the rooting medium. For peonies, 
take 3-inch long root cuttings and keep 
the medium moist but not wet. When the 
cuttings begin to grow, treat them the 
same as any other seedlings. 

. Layering —This is an easy way to propa- 
gate vine-type plants and ground covers. 
Bend the supple stems, without severing 
the stem from the parent plant, down to 
the soil into a shallow trench and cover 
several nodes with soil, or bend the stems 
into pots of soil. 

Notching or wounding the area just be- 
low a soil-covered node will encourage 
rooting. Many upright plants can also be 
rooted with this technique by carefully 
bending their younger, more flexible 
stems downward to the ground. 

. Grafting — This is the joining of the top 
of one plant, the scion, to the bottom of 
another plant, the stock. This technique is 
possible but rarely used in propagating 
perennials. 

. Tissue culture — Millions of disease-free 
plants from a single small clump of api- 
cal cells in a single season can be gener- 
ated from a tissue culture. This method is 


beyond the facilities and capabilities of 
the ordinary homeowner. 


D. Vegetative Propagation by Specialized 


Stems and Roots 


These function primarily as food storage 
organs and can also function in vegetative 
reproduction. 


1. Bulbs—Tunicate bulbs have outer-bulb 


scales that are dry and membranous and 
are typical of the tulip, hyacinth, bulbous 
iris, and daffodil. 

Nontunicate, or scaly bulbs, are repre- 
sented by the lily. These bulbs do not 
have the dry covering, and the scales are 
separate and attached to a basal plate. 
Propagation is accomplished by periodi- 
cally removing the small bulbs or offsets 
that grow off of the main bulb. This is 
usually done whenever the plants are 
dug. Digging of these perennials is neces- 
sary when the clumps become too 
crowded and is done after the foliage has 
died down naturally in the late summer or 
fall. Bulbs should be planted or replanted 
at that time. The small bulbs may need to 
grow for several seasons before they are 
large enough to flower. Lilies are propa- 
gated by removing some of the outer 
scales of the mother bulb, planting them, 
and allowing them to develop small bulbs. 


. Corms— Gladiolus and crocus are typical 


plants with corms. Gladiolus are 
semihardy to tender in Idaho and must be 
stored overwinter in areas with severe 
winters. The corm is a swollen base of 
the stem that is enclosed by dry, scaly 
leaves. Propagation is accomplished by 
separating the small corms or cormels 
from the mother corms. Plant these small 
corms shallowly and expect no flowers 
until they grow large enough, usually | or 
2 years. 


. Tubers— These are a modified stem that 


serves as a storage organ. Caladium is an 
example of a tuberous plant. Tubers can 
be propagated by planting the whole 
structure or by cutting tubers into sec- 
tions, each containing one or more buds 
or “eyes.” This division is done shortly 
before planting. 
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4. Tuberous roots and stems— These thick- 


ened structures are botanically different 
from true tubers but are often called sim- 
ply “tubers.” Tuberous roots are typical 
of several types of perennials, including 
the dahlia. Propagation is done by sepa- 
rating the tuberous roots, making sure 
that each root has a section of the crown 
with a shoot bud. Divide in late winter or 
spring, shortly before planting. Tuberous 
roots are biennial, meaning the old root 
disintegrates in the second year after new 
tuberous roots are produced. 

Tuberous stems include the tuberous be- 
gonia and cyclamen. These structures are 
usually vertical in orientation and have 
vegetative buds on the upper end. These 
tuberous stems continue to grow larger 
and larger from year to year. Divide these 
structures early in the spring, making 
sure each has a bud. 

. Rhizomes—These specialized stem struc- 
tures grow horizontally on top of or just 
below the soil surface. Rhizomatous iris 
and lily of the valley are two perennials 
that can be propagated by their rhizomes. 
Remove sections of shoots and roots early 
in the spring or in late summer or fall. 


D.Growing, Culture, and Maintenance 
1. Site selection— Because herbaceous pe- 


rennials can be left in a given place for a 
long period of time, proper site selection 
is critical. Most plants prefer a site that 
has a fertile, well-drained, organically 
rich soil with a pH of 5.5 to 6.5. Good 
drainage is important, especially during 
the winter, and most soils will have to be 
improved. The site should receive full 
sun or shade all day. Be sure to consider 
not only the present shade, but also the 
future shade. Take into account the 
growth of your trees and shrubs as well 
as your neighbor’s. The site should be 
flat to only slightly sloped. It should be 
out of the drying, stem-snapping wind 
but have enough breeze to provide the air 
circulation essential to minimize the slow 
foliage-drying conditions conducive to 
disease. 


2. Soil preparation—The best opportunity to 


tailor the soil needs of the perennial is the 
first time it is prepared. Try to start soil 
preparation long before planting the bed 
or border. Start in spring for a fall plant- 
ing and in fall for a spring planting. This 
will allow plenty of time for any organic 
soil amendments and/or pH modifications 
to take effect. To prepare the site for 
planting perennials: 


a. Clear all large debris from the site. 
Kill and remove all existing vegetation 
from the site for composting. It may be 
necessary to re-treat the site to kill per- 
sistent perennial weeds such as quack- 
grass. 

b. Spread 2 to 3 inches of organic matter 
such as well-decomposed compost, 
aged manure, or peat moss over the 
surface of the soil before beginning to 
work it. Rototill or spade the organic 
matter into the soil to a depth of 8 to 
12 inches. Add no more organic matter 
than one-third of the final amended 
soil volume. Do not work the soil 
when it is wet. Organic matter incor- 
poration improves soil structure by 
providing the lignin that glues together 
the soil particles. Improved soil struc- 
ture encourages water percolation and 
retention, aeration, and root penetra- 
tion. Spread an organic mulch over the 
prepared bed or border. It is easier and 
tidier to spread the mulch before plant- 
ing. 

c. Edge the bed or border in some fash- 
ion. An edging will be attractive and 
will help reduce the encroachment of 
the lawn. 


. Planting and transplanting — While bare- 


rooted perennials are best planted either 
spring or fall, container-grown perennials 
may be planted at any time during the 
growing season, though it is more diffi- 
cult during the drought months of July 
and August. Freshly dug plants are best 
transplanted in spring or fall but may be 
moved all summer if you are careful. Pe- 
rennials such as bearded iris, bleeding 
heart, peonies, and oriental poppies are 
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best transplanted immediately after their 

brief dormant period after bloom. When 

planting herbaceous perennials: 

a. Dig a hole two times the size of the 
root spread of bare root perennials and 
one and one-half times the size of the 
root ball of container-grown perennials. 


b. Soak the roots of bare root plants for 
several minutes in a starter solution of 
1 tablespoon of 16-12-10 or 20-20-20 
water soluble fertilizer dissolved in | 
gallon of water. 


c. Water the potted herbaceous perenni- 
als with a starter solution before 
knocking them out of the container. 
Place your hand over the top of the pot 
with your fingers grasping the main 
stems, turn the pot upside down, and 
tap the pot rim on the edge of a hard 
surface or tap the bottom of the pot 
sharply with a planting trowel. Re- 
move fiber pots from perennials be- 
cause often pots do not decompose. Be 
sure to at least peel back the rim of 
peat pots below soil level or the rim 
will act as a wick, drying out the pot 
and the contained soil. 


d. Some pot-bound plants may have to 
have the container cut away with 
snips. Score the soil ball, making three 
to five vertical cuts into the soil ball, 
top to bottom, with a sharp knife. The 
depth of the cuts will vary from 1/2 to 
1 1/2 inches deep depending upon the 
size of the soil ball. Tease some of the 
soil away from the top, sides, and bot- 
tom of the soil ball. 

e. Place the plant in the planting hole, 
making sure that the crown of plant is 
at the same depth as it was previously 
growing. 

f. Work some organic matter one-fourth 
to one-third by volume into the soil. 
Place this mixture around the roots un- 
til the hole is half full. Settle the soil 
around the root system by mucking it 
in with the starter solution. Finish fill- 
ing the hole with the soil-organic mat- 
ter mixture. 


g. Tamp the soil firmly around the root 
system. Leave a berm to facilitate wa- 
tering. Water the newly planted peren- 
nials with the starter solution. Label 
the plants or make a map of the garden 
for future reference. 


. Fertilizing — Perennials need steady, but 


light fertilizing first in late March to early 
April, right after the last of the mulch is 
removed and growth starts. Use a 5-10-5 
fertilizer at the rate of 2 pounds per 100 
square feet of bed space. Fertilize two 
more times at the same rate about 6 
weeks apart. Fertilize a final time in very 
late summer for fall-blooming perennials. 


If the perennial bed or border begins to 
lag a bit in midsummer, use a water 
soluble foliar fertilizer as a boost. Foliar 
feeding should always be thought of as 
supplemental to, rather than as a substi- 
tute for, granular fertilizers. 


Note: Overfertilizing, especially with nitro- 


gen, promotes vegetative growth at the 
expense of flowering and increases the 
need of staking for support. 


5. Watering — Frequency is dictated by cli- 


mate and the presence of a mulch. Water 
early in the day to avoid going into the 
evening with wet, disease-susceptible fo- 
liage. Water thoroughly, to a depth of 8 
to 10 inches, to encourage deep root pen- 
etration. Soil should dry out a bit between 
watering. Waterlogged soil will encour- 
age root disease and excludes oxygen, 
resulting in shallow-rooted, drought- 
prone, unstable plants. 


. Mulching — Helps control weeds, reduces 


water loss, moderates soil temperature 
changes, prevents mud splattering of foli- 
age and flowers, helps preserve surface 
soil structure, and adds nutrients to the 
soil as the mulch biodegrades. 

Winter mulch can protect perennials from 
excessive cold temperatures and harmful 
thawing on freezing cycles. Apply after 
the first cold weather has occurred and 
after the soil has frozen. Cover crowns 
with 2 to 6 inches of light, porous mulch. 
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Remove mulch in the spring or before 
plant growth begins. 

Summer mulch can be applied after the 
soil warms up, about 4 to 6 weeks after 
the last of the winter mulch is removed. 
Try to coordinate the placement of the 
summer mulch so that it follows one of 
the fertilizations and weed-destroying 
cultivations. Apply between 1 to 2 inches 
of mulch. Be sure to keep the mulch 
away from the crown of the herbaceous 
perennial. 

The best mulches to use are those that 
biodegrade to the point that they can be 
worked into the soil in late fall or early 
spring. Mulches in this category include 
compost, peat moss, or smaller-sized 
bark. 

. Thinning — Removing out some of the 
stems increases the potential size of the 
individual blooms produced by the plant. 
For the most part, thinning is not neces- 
sary as it decreases the mass of the plant 
and may reduce the overall bloom impact 
of the plant. 

. Pinching —Inhibits the natural legginess 
of many perennials such as chrysanthe- 
mums. Pinching the growing tips or 
shoots of the individual stems once in 
May or June removes the inhibition of 
the shoot tip, producing multibranched 
shoots. This produces a whole bouquet of 
smaller-than-usual individual blooms. 
The combined branched shoots give the 
entire plant a much greater overall 
blooming mass despite the smaller indi- 
vidual blooms. Chrysanthemums are 
pinched every 3 to 4 weeks with the last 
pinch occurring about July 15. 

Pinching also delays blooming. A soft 
pinch, just the tip of the stem, does not 
delay flowering as long as a hard pinch, 
which removes several inches and several 
nodes from the stems. Pinching also de- 
creases the need to stake herbaceous pe- 
rennials as the plants are more compact. 

. Weeding—This is important because 
weeds compete for nutrients and water. 
Weeds may be grassy or broad leafed and 
annual, biennial, or perennial. The un- 


10. 


11. 


12. 


wanted offspring of existing perennials 
may also be considered weeds since 
many of them, especially those from hy- 
brid parents, will not come true-to-type. 
Your first chore is to be able to distin- 
guish weeds, even at the seedling stage, 
from desirable perennials. Once so distin- 
guished, weeding can be done by hand, 
with shallow cultivation, with herbicides, 
or largely avoided by using mulches. 
Deadheading — Removal of spent blooms 
or inflorescence improves the appearance 
of the herbaceous perennials and prevents 
the investment of energy in seed produc- 
tion. It also encourages the plant to con- 
tinue blooming, and stimulates a second 
flush of weaker bloom in those plants 
such as delphinium and foxglove. 

A few perennials such as sedum ‘Autumn 
Joy’, Black-eyed-Susan, and ornamental 
grasses should be allowed to retain their 
seed heads for their winter interest. 
Disbudding—The removal of all except 
the tip-most bud on each individual stem 
or branch of a multibranched stem pro- 
duces large flowers on each stem or 
branch of that stem. Peonies are often 
disbudded in this fashion. The most spec- 
tacularly sized blooms can be achieved 
by taking a rooted cutting and limiting it 
to a single terminal bud on a single stem. 
One shortcoming of disbudding is that 
the second flush of bloom, which occurs 
after the terminal bud blooms and the ax- 
illary buds develop, is lost. Some garden- 
ers remove the terminal bud to obtain a 
host of relatively large axillary blooms. 
Staking — Giving a physical support to 
the individual stems or to the plant as a 
whole is often necessary for those peren- 
nials with a natural tendency to fall over 
because of their height, habit, or weight 
of blooms and foliage. 

Tall, single stems of perennials such as 
delphiniums, gladiolus, and hollyhocks 
may require individual stakes for support. 
Select bamboo, plastic, or metal stakes 
that will be at least three-quarters as tall 
as the individual stems they are to sup- 
port when firmly anchored in the soil. 
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Tie the stems to the stakes with a figure 
eight loop with one loop around the stake 
and the other around the stem. This 
double loop acts as a spring giving the 
stem a chance to sway in the breeze. The 
loops can be made with paper-covered 
wire, floral tape, or other soft material. 
Stake bushy, multistemmed, floppy pe- 
rennials such as asters, chrysanthemums, 
and coreopsis by pushing a ring of stakes 
into the soil at a point slightly to the inte- 
rior of the perennial. Select stakes that 
are 6 to 12 inches shorter than the ulti- 
mate height of the plant. Weave a cats’ 
cradle of support between the stakes with 
green yarn or floral tape. Start 1 foot 
above the soil level and continue upward 
at 1-foot intervals until the last cats’ 
cradle is 8 to 12 inches below the top of 
the stems. 

Alternatively, push appropriate lengths of 

multibranched tree or scrub prunings or 

branched bamboo canes into the soil at 
the fringes of the perennial. Let the inter- 
weaving branches supply most of the 
support. Some twine or floral tape may 
still be needed to contain the stems of the 
perennials. 

Place very strong, multi-legged 18- to 20- 

inch tall wire hoops around perennials 

such as peonies and oriental poppies that 
have very heavy blooms on supple stems. 

Insects and diseases — Practices to pre- 

vent or reduce the chance of insect and 

disease problems include: 

a. Select insect and disease-resistant pe- 
rennials. 

b. Give your perennials the very best 
growing conditions possible from the 
standpoint of soil, nutrition, watering, 
spacing, sunlight, and air circulation. 

c. Grow a variety of plants. A monocul- 
ture of a cultivar or of a few cultivars 
will be far more susceptible to insect 
and disease problems. 


d. Remove spent flowers, dead leaves, 
and other plant litter during the grow- 
ing season when it can be a source of 
infestation. Clean up the bed or border 
thoroughly before winter to avoid any 


refuse harboring insects and disease 
over winter. 

e. Keep weeds out of the bed or border 
and the immediate area because they 
are a source of both insect and disease 
problems. 

f. Know what the most likely common 
pests of your perennials are and then 
monitor for them. 

g. Do not compost any diseased plants. If 
your compost pile reaches the 140°F to 
160°F, most disease organisms and 
insect eggs will be killed. However, 
most piles never get this warm, espe- 
cially in the outside portion. Fungus 
organisms will spread along with com- 
post. 

h. When a problem is encountered, act 
immediately without using pesticides 
if possible. Cut off diseased portions 
of the herbaceous perennial, or remove 
seriously damaged plants entirely. 
Handpick large insects. 

14. Pesticide control— Consult with your 
county Extension educator for the most 
bio-rational pesticide to use for your par- 
ticular problem. 

Spot treat if possible. Use non-chemical, 

non-biological pesticides such as horti- 

cultural oils and insecticidal soaps. 

Use biological pesticides such as Bacillus 

thuringiensis for caterpillars, or those 

pesticides derived from natural sources 
such as pyrethrum, rotenone, ryana, or 
sabadilla. When using any pesticide, fol- 
low the label instructions for pest con- 
trolled and for plants for which the 
chemical is labeled. Always apply at the 
labeled rate as instructed. Buy small 
quantities of the pesticide to avoid dis- 
posal problems. 


IX. A Selection of Perennials for Idaho 


Idaho growing conditions are difficult on 
plants. During the summer, temperatures and 
light intensity are high and humidity is low. 
This combination causes some plants listed for 
the eastern United States and lower coastal el- 
evations to perform poorly in Idaho. On the 
following pages, Table 1 lists perennials avail- 
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able through the Idaho nursery trade or by 
mail-order that have performed well or are 
deemed worthwhile for trial in Idaho. 


A. Common Name— Lists several names that 


the perennial might be called. Cross-refer- 
encing is done through the text for conve- 
nience. For example, hollyhock is listed 
under alcea. Hollyhock is also found under 
the common name, which refers back to 
alcea for more information. 


. Scientific Name— Since the common name 


leaves a lot of guesswork, the scientific 
name is included for clarity. Under the sci- 
entific name is a listing of cultivars (culti- 
vated varieties) that may be available in 
your local nursery. The cultivar name (e.g. 
‘Pink Star’) many times indicates flower 
color. 


. Height— Varies with fertilizer practices, 


placement with respect to light, soil condi- 
tions, and plant vigor. A range of heights 
is given for most plants. Determining exact 
heights will be the part of the joy of gar- 
dening. Keep records of your discoveries 


Table 1. Perennials for Idaho. 


so that plants can be moved into more cor- 
rect locations in the future. A perennial 
garden can be arranged and rearranged like 
furniture in your home. 


. Bloom Time —Gives you the chance to 


“orchestrate” and synchronize the bloom- 
ing sequence. Use a sheet of paper to list 
and “orchestrate” your flower display. 
Flower Color—Refers to flower colors 
available in the nursery trade. It does not 
necessarily refer back to the specific culti- 
vars in the scientific name column. 

Light Needed—Categorizes the plant into 
one or more light regimes: full sun is unin- 
terrupted sunlight through the full day; 
partial shade is filtered sunlight through 
tree leaves or a minimum of 6 to 8 hours of 
sunlight per day; full shade indicates fil- 
tered sunlight through a dense foliage 
canopy or less than 6 hours of sunlight 
each day. 


. Landscape Use— Suggests planting loca- 


tions as well as indoor uses such as cut 
flowers or dried flower arrangements. 

















Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Achillea, dwarf A. tomentosa 8"-10" June-Aug Yellow Full sun Borders, ground cover 
(Woolly Yarrow) German hybrids, 
e.g., paprika 
Achillea, tall Achillea spp. 2 1/2'-3' June-Aug Yellow Full sun Borders, cut flowers 
(Fernleaf Yarrow) Partial shade dry flowers 
Full shade 
Aegopodium A. poidigrarua 8"-14" June-Aug White Full sun Ground cover, 
(Bishops Goutweed) variegatum Partial shade — will grow in poor soil 
Full shade 
Ajuga Ajuga spp. 6"-9" — April-May Blue Full sun Ground cover, edging 
‘Alba’ White Partial shade __ rock gardens, 
‘Bronze Beauty’ Full shade beneath trees 
‘Gaiety’ 
Alcea Alcea rosea 2'-9' June-Aug White Full sun Background borders, 
(Hollyhock) (also Althea rosea) Yellow against fence or wall 
‘Majorette’ Pink 
‘Silver Puffs’ Lavender 
‘Summer Carnival’ Red 
’Chater’s Double Mixture’ 
Allium A. christophii 15"-24" Early summer Silvery-violet Full sun Herb gardens, 


(Stars-of-Persia or 
Persian Onion) 


edging vegetable plots, 
containers, edible foliage, 
rockeries 
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Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Allium A. giganteum 3'-4' Earlysummer Pink-purple — Full sun Herb gardens, 

(Giant Onion) edging vegetable plots 
Allium A. karataviense 8"-10" Late spring Lilac-pink Full sun Herb gardens, 
(Turkestan Onion) edging vegetable plots 
Allium A. moly 10"-14" Late spring Bright yellow Full sun- Herb gardens, 


(Golden Garlic or Lily Leek) 


partial shade 


edging vegetable plots 









































Allium A. tuberosum 20" Late summer White Full sun- Herb gardens, 
(Chinese Chive or Garlic Chive) partial shade edging vegetable plots 
Allysum A. saxatile 9"-10" April-June Golden yellow Full sun Rock gardens, dry 
(Basket of Gold) ‘Compacta’ walls, banks, fronts 
(Gold Dust) of borders 
Anchusa A. myosotis 6"-8" May-June Blue Full sun Borders, groupings 
(Forget-Me-Not) Partial shade 
Anemone A. blanda 3"-6" — April-May Blue Full sun Rock gardens, perennial 
(Greek Anemone) ‘Blue Star’ Pink Partial shade borders, naturalized 
(Greek Windflower) ‘Bridesmaid’ Purple 

‘White Splendor’ White 

‘Pink Star’ 
Anthemis A. tinctoria 2'-3' — June-Sept Yellow Full sun Perennial borders, 
(Golden Chamomile) ‘E.C. Buxton’ cut flowers 
(Golden Carguerite) ‘Kelwayi’ 

‘Moonlight’ 
Aquilegia A. hybrida 2'-3' May-June Blue Full sun Borders, 
(Columbine) ‘Mckana Giant’ Pink Partial shade _ naturalized settings 

‘Mrs. Scott Elliot’ Purple 

‘Rose queen’ Red 

‘Spring Song’ Yellow 

White 

Arabis A. caucasica 12" Late March White Full sun Rock gardens, dry stone 
(Rock Cress) ‘Snow Cap’ May Rose-tinted walls, border, small area 

‘Spring Charm’ ground cover 
Arenaria Arenaria spp. 2"-6" May-June White Full sun Evergreen, ground 
(Irish Moss) Partial shade cover, rock gardens, 
(Sandwort) Full shade around stepping stones 
Armeria A. maritima 6"-15" May-June Pink Full sun Edging, rock gardens, 
(Sea Pink) ‘Brilliant’ White cut flowers 
(Sea Thrift) ‘Laucheana’ 

‘Royal Rose’ 
Artemisia A. schmidtiana 8"-12" Foliage Full sun Perennial borders 
(Wormwood) ‘Silver Mound’ plant Partial shade 
(Angels Hair) ‘Pours Castle’ 

‘Silver Brocade’ 
Asclepias A. tuberosa 2'-3' June-Aug Orange Full sun Borders, dry flowers 
(Butterfly Weed) 
(Pleurisy Root) 
Asperula A. odorata 8" May-July Pink Partial shade Ground cover, 
(Sweet Woodruff) Blue rock gardens 

White 
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Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Aster, short/dwarf Callistephus 4"-10" Spring Many Full sun Cut flowers, 
(China Aster) chinensis Summer or fall bedding plants 
(Annual Aster) ‘Pinocchio’ 
‘Dwarf Queen’ 
‘Color Carpet’ 
Aster, tall Aster spp. or 11/2'-3' Spring Many Full sun Cut flowers, borders 
(New England Aster) Callistephus spp. or Summer or fall 
(Stokes Aster) Stokesia spp. 
Astilbe Astilbe x arendsii —2'-3' June-July Red Full sun Border plant 
(False Spirea) ‘Deutschland’ Pink Partial shade 
‘Fanal’ White 
‘Red Sentinel’ 
Aubretia A. deltoidea 6' April-May Rose-lilac Full sun Rock gardens, 
(False Rock Cress) ‘Bengale’ Purple Partial shade dry stone walls, 
‘Purple Cascade’ Red edge of perennial borders 
‘Red Cascade' 
Baby’s breath (see Gypsophila) 
Basket of gold (see Allysum) 
Bellflower, Chinese or Japanese (see Platycodon) 
Bellis Bellis perennis 4"-6" — April-June White Full sun Edging, borders 
(English Daisy) Pink Partial shade 
Bergenia B. cordifolia 12"-15" April-May Pink Full sun Evergreen, rock gardens, 
(Heartleaf Berfenia) White Partial shade — stream banks, pools, 
(Pig Squeak) perennial borders 
Betonica Stachys byzantina 6"-12" —_ July-Oct Full sun Front of borders, 
(Lamb’s Ear) Partial shade ground cover, 
(Woolly Betony) rock gardens 
Bleeding Heart (see Dicentra) 
Campanula C. carpatica 6"-12" June-Aug Blue-lilac Full sun Borders or rock gardens 
(Carpathian ‘Blue Carpet’ White Partial shade 
Harebell) ‘China Doll’ Purple 
Campanula C. glomerata 1'-1 1/2' June-Aug White Full sun Borders, bedding 
(Danesblood) Blue Partial shade between shrubs, 
(Clustered Bellflower) Purple cut flowers 
Campanula C. medium 2'-4' June-Aug White Full sun Borders, isolated 
(Canterbury Bells) ‘Cup and Saucer’ Pink Partial shade clumps, balconies 
Blue 
Mauve 
Campanula C. persicifolia 2'-3' June-Aug White Full sun Borders 
(Peach Bells) Blue Partial shade 
Canterbury Bells ( see Campanula medium) 
Carnation ( see Dianthus caryophyllus) 
Cerastium C. tomentosum 6" May-June White Full sun Evergreen, ground 
(Snow-in-Summer) ‘Columnae’ cover, dry stone walls, 
‘Yoyo’ edging 
Ceratostigma C. plumbaginoldes_ 8"-10"  July-Sept Dark blue —- Full sun Rock gardens, 
(Plumbago) Partial shade ground cover 
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Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 


Balconies, terraces, 
mixed borders, flower 
beds, banks rockeries, 
slopes 








Cheiranthus C. cheiri 9"-30" March-May White Full sun 
(Wallflower) Yellow 
Brown 
Red 
Pink 
Purple 
Chive (see Allium) 
Chrysanthemum Chrysanthemum x 2'-4' June-Oct. White Full sun 
(Shasta Daisy) supermum Partial shade 
‘Alaska’ 


‘Esther Read’ 
‘Little Miss muffet’ 
‘Marconi’ 
‘Snowcap’ 


Cut flowers, borders 





Columbine (see Aquilegia) 

















Convallaria C. majalis 6"-12" May White Full sun Ground cover, 
(Lily-of-the-Valley) Partialshade — cut flowers 
Coral Bells (See Heuchera) 
Crocus Crocus spp. 2"-6" Early spring Golden yellow Full sun to Excellent for early color; 
& hybrids Blue partial shade —Large-flowered “Dutch 
Lavender hybrids” bloom later than 
Purple most spring-flowering 
White types 
Purple striped 
Crocus Colchicum 4"-6" Early spring Lavender-pink Full sun to Foliage grows in spring, 
(Autumn) autumnale Rose partialshade _ then dies, flowers appear 
White in fall without foliage 
Coreopsis C. lanceolata 2'-3' June-July Yellow Full sun Borders, cut flowers 
(Tickseed) ‘Baby Sun’ Yellow chestnut 
‘Brown Eyes’ 
‘Goldfink’ 
‘Mayfield Giant’ 
‘Sunburst’ 
C. rosea 
C. verticillata 
‘Moonbeam’ 
‘Zagreb’ 





Creepin Jennie (see Lysimachia) 





Daffodil (see Narcissus) 





Daisy, English (see Bellis) 





Daisy, Gloriosa (See Rudbeckia) 





Daisy, Painted (see Pyrethrum) 





Daisy, Shasta (see Chrysanthemum) 





Daylily (see Hemeracallis) 








Delphinium D. elatum 3'-6' June-July Many Full sun Background accent, 
(Larkspur) cut flowers 
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Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Dianthus D. barbatus 4"-6" May-Aug White Full sun Cut flowers, balconies, 
Pink terraces, borders, 
Scarlet rockeries, flower beds 
Dianthus D. caryophyllus 1'-2' June-Aug White Full sun Cut flowers, flower beds, 
(Carnation) ‘Chabaud’s Giant Improved’ Pink pot plants, borders 
(Clove Pink) ‘Dwarf Fragrance Mixed’ Red 
(Divine Flower) ‘Enfant de Nice Mixed’ Purple 
‘Juliet’ Yellow 
‘Oriental Hybric Mixed’ Apricot 
‘Spotti’ Orange 
‘Tiny Rubies’ 
Dianthus D. chinensis 6"-12" Summer-fall Red Full sun Edging, cut flowers 
(Pinks) White Partial shade bedding 
Pink 
Dianthus D. deltoides 4"-12" | May-Aug White Full sun Rock gardens, border 
(Maiden Pink) ‘Brilliant’ Pink plants 
(Meadow Pink) Red 
(Spink) 
Dicentra Dicentra spp. 2'-3' May-June Red and Partial shade Cut flowers, shaded 
(Bleeding Heart) white borders 
Digitalis D. purpurea 2'-5' May-July Purple and Full sun Borders, cut flowers 
(Common Foxglove) ‘Leopard Foxglove’ White Partial shade 
(Fairy Glove) 
(Fingerflower) 
(Purple Foxglove) 
Doronicum D. cordatum 2' April-May Yellow Full sun Front or middle 
‘Finesse’ Partial shade perennial borders, 
‘Madam Mason’ cut flowers 
Echinops E. exaltatus 3'-5' July-Sept Blue Full sun Cut and dried flowers 
(Glove Thistle) ‘Tapglow Blue’ back of borders 
Erigeron E. speciosus 1’-2’ = June-July Blue Full sun Cut flowers, 
(Gleabane) rock gardens, borders 
Euphorbia E. myrsinites 8"-10" March-May Yellow Full sun Border plants, 
cut flowers, rock gardens 
Euphorbia E. polychroma 11/2'  March-May Yellow Full sun Border plants, 
(Cushion Spurge) (epithymoides) cut flowers 
Festuca F. ovina glauca 6"-10" Full sun Edging, banks, 
(Blue Fescue) Partial shade ground cover 
Flax Linum flavum 1'-2' June-Aug Golden yellow Full sun Rock gardens 
(Golden Flax) 
Forget-Me-Not (see Anchusa) 
Foxglove, Common (see Digitalis) 
Fritillaria F. imperialis 2'-3' Spring Red Sun or A very showy 
(Crown Imperial) Yellow light shade old-fashioned plant, 
Orange but odor may be offensive 





19 - 22 


HERBACEOUS ORNAMENTALS 


CHAPTER 19 


Table 1. (cont’d) 












































Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Fritillaria F. meleagris 8"-12" Spring Checkered Sunor Fragile appearance; 
(Checkered Lily or purple light shade makes an interesting 
Guinea-Hen Flower) White rock garden plant 
Fritillaria F. persica 10"-30" Spring Maroon Full sun Flowers have a slight 
(Persian Fritillary) Purple skunk odor 
White 
Gaillardia G. pulchella 1'-2' Summer Yellow Full sun Cut flowers, 
(Indian Blanket) ‘Baby Cole’ Fall Orange window boxes, planters 
Scarlet 
Geranium Geranium spp. 1'-2' May-Sept Blue Full sun Rock gardens, 
(Cranesbill) ‘Biokova’ Purple Partial shade perennial gardens 
‘Johnson’s Blue’ 
Geum Geum spp. 2'-21/2' May-Aug Scarlet Full sun Groupings in perennial 
Orange borders, cut flowers 
Glory-of-the-Snow Chinonodoxa 3"-6" Early spring Blue Full sun Rock gardens, borders 
luciliae Pale pink and edgings 
White 
Yellow 
Gypsophila Gypsophila spp. 1'-3' June-July Rose Full sun Borders, dry flowers, 
(Baby’s Breath) Purple rock gardens 
White 
Pink 
Helianthemum H. nummularium 1' June-July Yellow Full sun Rock gardens, slopes 
(RockRose) Rose and pockets, crazy 
(Sun Rose) Red and crimson paving 
White 
Hemerocallis Hemerocallis spp. 2'-4' Spring Many Full sun Foundation plants, 
(Daylily) Summer Partial shade borders 
Fall 
Hen-and-Chickens (see Sempervivum) 
Heuchera H. sanguinea 1'-21/2' May-July Red Full sun Rockeries, borders 
(Coral Bells) ‘Bressingham hybids’ Pink Partial shade 
(Alum Root) ‘Charteuse’ White 
‘Chatterbox’ 
‘June Bride’ 
Matin Bells’ 
‘Pluie de Feu’ (Rain of fire) 
‘White Cloud’ 
Hollyhock (see Alcea) 
Hosta Hosta spp. 1'-2' July-Sept White Full sun Borders, rock gardens, 
(Plantain Lily) Lavender Partial shade masses 
Lilac Full shade 
Hyacinth Muscari 6"-8" Early spring Blue Full sun to Multiplies rapidly, 
(Armenian Grape) armeniacum partialshade excellent for edging or 
indoor forcing, fragrant 
Hyacinth Muscari botryoides 6"-8" Early spring Blue Full sun or Produces clusters of 
(Grape Hyacinth) White partial shade _ tiny flowers, double 


flowers hold color longer 
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Common name Scientific name 


Height Bloomtime Flower color 


Light needed Landscape use 















































Hypericum H. calycinum 1'-1 1/2' June-Sept Yellow Full sun Shady slopes, banks, 
(Aaron’s Beard) Partial shade flowerbeds, borders, 
(Rose of Sharon) ground cover 
(St. John’s Wort) 
Iberis I. sempervirens 6"-1' April-May White Full sun Rock gardens, edging 
(Evergreen ‘Autumn Snow” 
Candytuft) ‘Little Gem’ 
(Edging Candytuft) ‘Purity’ 

‘Snowflake’ 

‘Snowmantle’ 
Incarvillea Incarvillea spp. 1' June-July Red Full sun Perennial gardens, 
(Hardy Gloxinia) Pink rock gardens 
lris 200+ species 4"-48" Spring to fall, Wide range Full sun Beyond flowers, leaves 
(True-Bearded) and many cultivars most May to June, provide texture, contrast 
(Siberian) some rebloom of colors and combinations 
(Japanese) 
Kniphofia K. uvaria 2'-4' May-Sept Red Full sun Borders, cut flowers 
(Red-Hot Poker) Yellow 
(TorchLlily) 
(Tritoma) 
(Poker Plant) 
Lamb’s ear (see Betonica) 
Lamium L. maculatum 1' April-Sept Purple-red Partialshade Shaded perennial borders, 
(Spotted ‘White Nancy’ White Full shade rock gardens, 

Dead Nettle) summer filler 
Lavandula Lavandula spp. 1'-3' June-Sept Purple Full sun Borders, rockeries, 
(Sweet Lavender) = ‘Hidcote’ cut flowers, evergreen 

‘Munstead’ 
Liatris Liatris spp. 1 1/2'-5'  July-Oct White Full sun Cutting, drying, borders 
(Gayfeather) ‘Kobold’ Purple Partial sun 
(Blazing Star) Pink 
Lily Genus Lilium has 2'-7' Wide range Full sun to Accent plants 
(Asiatic Hybrids) 100+ species June to July partial shade 

and many cultivars 
Lily Genus Lilium has 2'-7' July Wide range Full sun to Accent plants 
(Trumpets) 100+ species partial shade 

and many cultivars 
Lily Genus Lilium has 2'-7' July Wide range Full sun to Accent plants 
(Surelians) 100+ species partial shade 

and many cultivars 
Lily Genus Lilium has 2'-7'  JulytoAug Widerange Full sun to Accent plants 
(Oriental Hybrids) 100+ species partial shade 

and many cultivars 
Lily-of-the-Valley (see Convallaria) 
Limonium L. sinatum 1 1/2'-2' June-Aug White Full sun Flowerbeds, borders, 
(Sea Lavender) Yellow small clumps, rockeries, 
(Statice) Blue cut and dried flowers 

Red 
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Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Liriope Liriope spp. 10"-15" Aug-Sept Purple Full sun Evergreen, borders, 
Partial shade —_ perennial gardens, 
Full shade rock gardens 
Lupine L. polyphyllus 2 1/2'-5' May-July Blue Full sun Cut flowers, borders 
(Lupin) George Russell hybrids Purple Partial shade 
Reddish purple 
Yellow 
Lychnis L. chalcedonica 2’-3’ June-July Scarlet Full sun Small groupings in borders 
(Maltese Cross) 
(Jerusalem Cross) 
Lysimachia L. nummularia 6"-8" — June-Nov Yellow Full sun Shaded slopes and 
(Creeping Jennie) Partial shade _ banks, walls, hanging 
(Moneywort) Full shade baskets, bag gardens, 
(Creeping Charlie) submerged aquarium plant 
Maltese Cross ( see Lychnis) 
Monarda M. fistulosa to 3' June-Aug Lilac Full sun Borders 
(Wild Bergamot) ‘Gardenview Scarlet’ Purple Partial shade 
White 
Narcissus spp. & hybrids 3"-14" Early to Yellow Full sun or Borders, shrub beds, or 
(Daffodil) midspring White light shade naturalized, good for cut 
(Jonquil) Pink flowers 
(Cups: yellow, white, 
pink, orange, or nearly red) 
Ostrich Fern (see Pteretis) 
Pachysandra P. terminalis 6"-8" May White Partial shade Ground cover, slopes, 
(Japanese ‘Variegata’ (Silver edge) Full shade level ground, beneath trees 
Pachysandra) 
Paeonia P. lactiflora 3' May-June Many Full sun Accent, cut flowers 
(Peony) Partial shade 
Papaver P. nudicaule 2'-4' May-June Many Full sun Borders, cut flowers 
(Iceland Poppy) Partial shade 
Papaver P. orientale 2'-4' May-June Many Full sun Borders, cut flowers 
(Oriental Poppy) 
Peony (see Paeonia) 
Phlox, Creeping _P. subulata 6"-10" April-June White Full sun Edging, bedding, 
Pink Partial shade _— rock gardens 
Salmon 
Purple 
Phlox, Tall P. paniculata 2'-3' July-Sept White Full sun Borders 
(Summer Phlox) ‘Symons-Jeune’ Pink Partial shade 
(Garden Phlox) Red 
Blue 
Purple 
Physostegia P. virginiana 2'-3' July-Sept Rose- purple Full sun Cut flowers, back of 
‘Bouquet Rose’ White wild flower gardens 


Vivid’ 
‘Summer Snow’ 


Partial shade 


borders, informal 
wildflower gardens 
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Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Platycodon P. grandiflorum 2' July-Sept Blue Full sun Cutting, rock gardens, 
(Chinese Bellflower) 'Apoyama’ Pink Partial shade borders 
(Balloon Flower) ‘Shell Pink’ White 
(Japanese Bellflower) 
Plumbago (see Ceratostigma) 
Polemonium P. caeruleum 11/2' May-June Blue Full sun Rock gardens, foreground 
(Jacob’s Ladder) ‘Blue Pearl’ Partial shade _ of perennial borders 
Poppy, Iceland (see Papaver nudicaule) 
Poppy, Oriental (see Papaver orientale) 
Potentilla P. verna 4"-6" May-Oct Yellow Full sun Ground cover 
Partial shade 
Primrose, Primula x polyantha 6"-12" April-June Many Partial shade Shaded areas in 
Polyanthus ‘Colossea Hybrids’ perennial borders, 
‘Pacific Giants’ shaded streams 
Pleretis P. modulosa 3'-4' Foliage Partialshade North exposures, under 
(Ostrich Fern) Full shade trees or any place where 
light is not abundant 
Pyrethrum Pyrethrum spp. 1 1/2'-2' June-July Pink Full sun Rock gardens, borders, 
(Painted Daisy) Red Partial shade _naturalizing, cut flowers 
White 
Red-hot poker (see Knipofia) 
Rudbeckia R. hirta pulcherrima 2-3" July-Sept Golden yellow Full sun Cutting, background 
(Gloriosa Daisy) ‘Gloriosa Daisy’ Brown Partial shade 
(Rudbeckia x hybrida) 
‘Gloriosa Double Daisy’ 
‘Gloriosa Irish Eyes’ 
‘Goldstrum’ 
‘Marmalade’ 
‘Rustic Colors’ 
Sanitolina S. chamaecy- 1' June Yellow Full sun Evergreen, rock gardens, 
(Lavender Cotton) parissus low hedge, carpet bedding 
Sapanaria S. officinalis 1' July-Sept Pink Full sun Wild gardens, 
(Bouncing Bet) White Partial shade rough corners 
(Soapwort) 
Saxifraga Saxifraga spp. 3"-18" June-Aug Yellow Partial shade Rock gardens, borders, 
White edging, potted plants 
Red 
Pink 
Purple 
Scabiosa S. caucasian 2' June-Sept Blue Full sun Borders, flowerbeds, 
(Caucasian ‘Butterfly Blue’ White cut flowers 
Scabious) ‘Pink Mist’ Mauve 


(Pincushion Flower) 





Sea lavender (see Limonium) 
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Common name Scientificname Height Bloomtime Flowercolor Lightneeded Landscape use 
Sedum S. spectabile 1 1/2'-2' Aug-Oct Pink Full shade Rock gardens, borders 
(Showy Stonecrop) ‘Autumn Joy’ Red Partial shade 
(Live Forever) ‘Brilliant’ White 
‘Indian Chief’ 
‘Meteor’ 
‘Star Dust’ 
‘Variegatum’ 
Sedum Sedum spp. 6" Aug-Oct Red Full sun Rock gardens, borders 
‘Dragon’s Blood’ Partial shade 
Sempervivum S. tectorum 6"-30" July Purple-red = Full sun Rock gardens, dry walls, 
(Hen-and-Chickens) edging, front of perennial 
(Old-Man-and-Woman) borders, carpet bedding, 
(Houseleeks) containers 
(St. Patrick’s Cabbage) 
Snowdrop Galanthus nivalis — 6"-9" Spring White Full sun Good for borders and 
(Giant snowdrop) rock gardens 
Snowdrop Galanthus nivalis 4"-6" Early spring White Partial shade One of the earliest spring 
(Common Snowdrop) bulbs for rock gardens, 
borders, naturalizing, 
easy to grow, increases 
rapidlly 
Snow-in-Summer (see Cerastium) 
Stachys (see Betonica) 
Statice (see Armeria or Limonium) 
Sweet Lavender (see Lavandula) 
Sweet William (see Dianthus barbatus) 
Teucrium T. canadense 6" June-July Rose Full sun Edging, rock gardens 
(American Germander) 
Teucrium T. chamaedrys 4"-12" June-July Purple Full sun Edging, rock gardens, 
(Germander) hedges 
Thymus T. serpyllum 3"-6" — June-July Purple Full sun Rock gardens, herb 
(Thyme) White gardens, stone walls 
Red 
Tradescantia T. virginiana 1 1/2'-2' June-Sept White Full sun Borders, foundations 
(Virginia ‘Purple Dome’ Pink Partial shade 
Spiderwort) Red 
(Widow’s Tears) 
Tritoma (see Kniphofia) 
Trollius T. europaeus 1'-2' May-July Lemon Shade Borders 
(Globe Flower) Orange 
Tulip Tulipa spp. 3"-30" Spring All colors Full sun Variety of colors, shapes, 
& hybrids except true blue blooming times for all uses, 
may use annuals to cover 
ground above bulbs in 
summer 
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Common name Scientific name Height Bloomtime Flowercolor Lightneeded Landscape use 
Valeriana V. officinalis 3'-5' June-July Pink Full sun Perennial gardens, 
‘Rubra’ White Partial shade background 
Red 
Purple 
Veronica Veronica spp. 11/2' June-Aug. Blue Full sun Borders, cut flowers, 
“Red Fox’ Pink rock gardens 
‘Sunny Border Blue’ Red 
White 
Vinca Vinca minor 6"-8" March-May  Blue-purple Partialshade Ground cover in 
(Lesser Periwinkle) Full shade flower beds or rockeries, 
(Myrtle) shrubberies 
Wall Flower (see Cheiranthus) 
Yarrow (see Achillea) 
; Hudak, J. 1993. Gardening with Perennials Month 
Further Reading by Month. 2nd ed., revised and expanded. Timber 


Books 

A Catalog of New and Noteworthy Fruits. 1995. 
New York State Fruit Testing Cooperative 
Association, Inc., Geneva, NY. 

A Guide to Herbaceous Perennial Gardens in the 
United States. 1987. Perennial Plant Association, 
Columbus, OH. 

Armitage, A. M. 1993. Allan Armitage on 
Perennials. Prentice Hall, New York. 

Bird, R. 1994. The Cultivation of Hardy Perennials. 
Batsford, London. 

Bloom, A. 1991. Alan Bloom’s Hardy Perennials. 
Batsford, London. 

Fell, D., and C. Heath. 1994. 550 Perennial Garden 
Ideas. Simon and Schuster, New York. 

Gorkin, N. K. 1989. Perennials: A Nursery Source 
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Few things in life are more rewarding than savor- 
ing a meal of home-grown vegetables. Vegetable 
gardening can be enormously satisfying. However, 
there can be no argument that it also is complex and 
fraught with problems, requires hard work, and 
involves many personal decisions. 


The most successful vegetable gardeners under- 
stand basic concepts of botany, plant growth and 
development, plant health, irrigation, soil fertility, 
and pest and disease control. Many of these princi- 
ples are covered elsewhere in the Idaho Master 
Gardener Program Handbook. Detailed information 
about specific vegetable crops is found in the next 
chapter. Many good books about vegetable garden- 
ing are also available. 


PLANNING THE GARDEN 


For some gardeners, planning a garden is an 
interesting and satisfying activity. If this is you, 
have fun with the process and take all the time you 
want. Get out the gardening books during the deep, 
dark months of winter, explore options for new 
crops and varieties, make a graph-paper map, and 
dream about summer harvests. 


For others, planning seems to get in the way of 
accomplishment. If this describes you, cut the plan- 
ning to a bare minimum and get on with buying 
seed. However, some planning is essential to suc- 
cess in vegetable gardening. 


Planning can be broken into two phases: garden 
design and annual planning. 


Garden design 


Some decisions need to be made early in the 
planning process. A good approach is to take a few 
minutes to answer some fundamental questions. 
Here are a few (but surely not all) of the questions 
to consider. 


How much time do I have for vegetable gardening? 


This question may seem trivial, but it will affect 
everything else you do. Planting a garden and dis- 
covering you lack the time and resources to care for 
it properly leads to frustration. If you have only a 
few minutes a day to dedicate to gardening, plan a 
small garden that contains two or three of your 
favorite vegetables. You may opt to grow plants on 
your porch in pots or containers. At the other 
extreme, if you have plenty of time and energy, the 
garden can be more extravagant and include hobby 
activities such as testing unique varieties or growing 
unusual or marginally adapted crops. Or, if garden- 
ing is a life-sustaining activity, the scale of produc- 
tion may be quite large and your plans should be 
based on food storage potential. 


What do I like to eat? 

Plan to produce only crops that you and your 
family like and will prepare and consume. It’s a 
waste of time and resources to grow produce that 
serves only as compost. Determine which vegeta- 
bles you will consume fresh and which will be pre- 
served and stored. Consider making room to experi- 
ment with small amounts of new crops or varieties. 
Over time, you may find a new favorite. 


How much room do I have for vegetable gardening? 

Sometimes the limitations for producing vegeta- 
bles have less to do with time than with space. In 
this case, prioritize your goals and fit in only those 
crops you consider most valuable (your favorites). 
Plant crops that produce large quantities in limited 
space, such as tomatoes or cucumbers. Crops such 
as corn and squash require a lot of space; place 
them lower on the priority list. 


Where should I locate my garden? 


This can be a difficult question to answer, as it is 
influenced by personal preference, impact on the 
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appearance of the landscape, plant needs, and occa- 
sionally property ordinances. Public visibility cre- 
ates a need for more intense design and mainte- 
nance. Selecting a warm microclimate, e.g., next to 
a south-facing fence or wall, may make it possible 
to grow crops, such as melons, that are otherwise 
marginally adapted. 


Regardless of all other considerations, one 
requirement must always be met: sunlight. Almost 
all vegetable crops require full sunlight to grow and 
produce properly. Many books say that a vegetable 
garden should get at least 6 hours of sunlight per 
day. The origin of this recommendation is unknown, 
but it probably did not come from an experienced 
gardener. To maximize production and quality, a 
garden needs all-day sun, with the possible excep- 
tion of an hour or two of shade at dawn and dusk; 
the more sunlight, the better. 


Property features can place extreme limitations 
on garden placement. If options are available, here 
are a few tips to consider: 


e Avoid placing the garden in a low swale, at the 
base of a hill, or at the foot of a slope bordered 
by a solid fence. Frost settles in these places 
because cold air naturally drains toward the 
lowest spot in the yard. 


e Avoid windy locations (hard to do in Idaho!). 
If you must plant in a windy spot, build or 
plant a windbreak. 


e Avoid planting near trees and shrubs that will 
compete for sunlight, nutrients, and water. Stay 
10 to 20 feet outside tree drip lines (an imagi- 
nary line on the ground at the edge of the tree 
canopy), if possible (figure 1). 


¢ Choose a spot near your home so it is conven- 
ient to work in the garden when you have a 
few minutes. 


¢ Locate the garden near a good and easily 
accessible supply of water. 


e Avoid contaminated areas. Water runoff from 
roads, sidewalks, or driveways can contami- 
nate the soil with salt, herbicides, or soil steri- 
lants. Do not plant near chemical manufactur- 
ing or storage facilities without investigating 
safety issues. Sites where lead-painted build- 
ings once stood may contain toxic amounts of 
soil lead. If you are unsure about your chosen 
location, check the lead (and other heavy 





Figure 1. Locate vegetable gardens in full sun and at 
least 20 feet from the drip line of trees and shrubs to 
avoid competing roots. 


metals) content by having the soil or leafy veg- 
etable tissue analyzed. 


What type of vegetable production system should I use? 


There are as many ways to lay out a vegetable 
garden as there are gardeners (figure 2). Many peo- 
ple use some form of the traditional victory garden 
(straight, wide rows). Others use small beds, raised 
beds, trellis and stake systems, or containers. Part of 
this decision is based on garden size. Large gardens 
are usually best planted in rows so that tillers and 
other equipment can reduce the need for hand labor. 
Small gardens usually work best when laid out as 
intensively managed beds in order to maximize pro- 
duction in a limited space. Intensive production sys- 
tems can also reduce the amount of work needed for 
weed and pest control. Common production systems 
are described later in this chapter. 


Where should I place perennial beds? 

Consider this question early in the design 
process. Some vegetable, such as asparagus, 
rhubarb, chives, and many herbs, are perennial; they 
regrow each spring and are a permanent part of the 
garden. Locate these crops where they will not 
interfere with annual garden operations. Perennials 
are typically grouped along one side or in one cor- 
ner of the garden. Another technique is to use them 
as landscape features outside of the annually man- 
aged portion of the garden. 
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Figure 2. Productive vegetable garden designs range from the traditional open rows of a “victory garden” to 


space-saving containers. 


Annual planning 


Determination of gardening objectives, garden 
size, and production system needs to be done only 
once, although you probably will modify your plan 
in subsequent years. Good gardeners are never 
happy with the status quo. However, some planning 
must be done every year in order to maximize crop 
yield and quality. 


Choose the best vegetable varieties 


Varieties differ not only in appearance and flavor, 
but also in earliness, adaptation, and many other 
characteristics that influence growth in a specific 
climate. In the short-season climates typical of 
much of Idaho, choosing the right varieties is criti- 
cal to success. Information provided on seed pack- 
ets, such as days to harvest and general descriptions 
of best production conditions, are typically inade- 
quate for determining suitability, given Idaho’s 
propensity for frost, cool nights, intense sunshine, 
low humidity, and/or alkaline soils. Obtain informa- 
tion about the best varieties from experienced gar- 
deners, Master Gardener volunteers, local nursery- 
men, and county educators. 


Place and rotate the crops 


Deciding where to plant individual crops each 
year can be frustrating. However, these decisions are 
critical. Crop rotation, the practice of changing the 
location of crops to avoid disease and nutritional 
problems, is a sound agricultural principle. Many 
vegetable crops become weak and unproductive if 
they are planted in the same place every year. 


You can simplify these decisions by taking the 
time to group plants into blocks based on genetic 
relatedness and growth habit. Plants in the same 
family often have the same needs and problems. 
Each year, keep the crops in their established blocks 
and simply rotate the blocks through the available 
space (figure 3). If done properly, each block of 
similar plants should end up in the same plot of soil 
once every 3 to 5 years. 


Rotation to prevent disease problems is more 
important for some crops than others. It is critical 
for the solanaceous crops (potatoes, tomatoes, pep- 
pers, eggplants, etc.), cucurbits (cucumbers, melons, 
squash, pumpkins, etc.), and cole crops (cabbage, 
broccoli, cauliflower, brussels sprouts, etc.). 
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Figure 3. Example of crop rotation by grouping crops with similar growing requirements. Each shadowed square 
represents the garden in a given year. Categories within the squares represent crop groups that are rotated within 
the garden space. Cole crops include broccoli, cauliflower, cabbage, brussels sprouts, and all of the kales and 
mustards. Vine crops include melons, cucumbers, squash, and pumpkins. Solanaceous crops include tomatoes, 


potatoes, peppers, and eggplant. 


Take into account plant height, spread, and 
growth habit. Don’t plant tall or aggressive plants 
where they will overgrow or shade smaller plants. 


VEGETABLE PRODUCTION SYSTEMS 


Vegetable gardening systems fall into two major 
categories: (1) low-intensity victory gardens planted 
in wide rows or hills, and (2) intensive gardening 
systems planted in beds or containers. Victory gar- 
den layouts are best used in large gardens (more 
than 500 square feet) where simplicity of operations 
and use of motorized equipment is required. If space 
and/or time is limited, intensive garden designs are 
best. The production systems described here are 
only a sampling of the possibilities, but the concepts 
apply to most garden systems. 


Victory garden designs 


The term victory garden originated during World 
War II and was used to describe a vegetable garden- 
ing system consisting of wide, straight rows running 
the length of the garden (figure 4). It is the simplest 
design for a vegetable garden and the best method 
when large amounts of produce are needed for 
preservation, storage, or local sale. Any vegetable 
can be produced in a victory garden arrangement, 
but it is especially good for crops needed in large 
quantities, such as corn, peas, beans, potatoes, and 
broccoli. 


There are many adaptations to the single-row 
planting design typical of the victory garden. The 
following are some common planting arrangements: 
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Figure 4. Possible row arrangements within a stan- 
dard victory garden design. 


¢ Row planting. This arrangement consists of 
long, straight rows, usually 2 or more feet 
apart, with a single line of plants in each row 
(figure 4, left). A string stretched between 
stakes or homemade row markers can provide 
a guide for straight rows. Use a hoe handle, a 
furrow hoe, or a grub hoe to make a furrow of 
the appropriate depth. Space the seed uniform- 
ly and at a distance suitable for the crop. 


¢ Broadcast row planting. In the victory gar- 

den, broadcast planting usually involves plac- 
ing seed in rows arranged as wide bands rather 
than single-wide plants (figure 4, center). 
Many crops, especially root crops such as car- 
rots, radishes, and beets, produce higher quali- 
ty vegetables when planted this way. Sow seed 
evenly across the planting band and rake it in. 
Lightly cover and press the soil over the seeds. 


¢ Hill planting. Larger vegetables, such as mel- 
ons, squash, corn, and cucumbers, may be 
planted in hills (figure 4, right). The hills can 
be arranged in extra-wide rows to facilitate 
cultivation. Distance between hills is based on 
recommendations for individual crops. Mound 
soil a few inches high and a foot or so in diam- 
eter and plant in the center of the mound. Plant 
four to six seeds per hill, firming the soil well. 


Intensive garden designs 


Intensive garden designs require considerable 
effort to plan and install, but are relatively easy to 
maintain. Plans should include dimensions, con- 
struction materials, soil media, variety choice, and 
plant arrangement. Proven intensive garden designs 
include raised beds, vertical gardens, and container 








Figure 5. Example of a raised bed intensive gardening 
system. 


gardens. When combined with production tech- 
niques such as interplanting, succession planting, 
relay planting, and edible landscaping, these garden 
designs maximize the use of limited space. 


Raised beds 


The typical “raised bed” garden consists of 
defined borders of wood or masonry filled with 
heavily amended soil to a level above the surround- 
ing ground (figure 5). Raising the bed above ground 
level accomplishes two very important things: it 
improves drainage and it allows the soil to warm up 
faster in the spring. Both factors can improve plant 
growth and production potential. 


The actual garden design and the selection of 
border materials are personal choices. Typical beds 
are raised 6 to 8 inches, but they may be as much as 
3 feet above grade. Borders may be permanent 
structures (made from concrete or other immovable 
materials) or temporary. Wood landscape timbers 
are a common choice. Redwood or cedar timbers 
will minimize deterioration due to constant exposure 
to moisture. Pressure-treated landscape timbers are 
commonly available. There is no evidence that the 
new generation of treated timbers are toxic or harm- 
ful to plants or consumers, but older timbers or rail- 
road ties were commonly treated with creosote or 
pentachlorophenol (penta), both toxic to plants and 
people. If unsure, you may want to use only untreat- 
ed wood. 


There are no standard dimensions for raised bed 
gardens. Typically they are narrow enough to allow 
the gardener to reach to the center of the bed with- 
out stepping on the soil. The length is usually a 
function of the location; beds may be only a few 
feet long or stretch across the yard. 
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Soil preparation is an important aspect of raised 
bed gardening. The final soil mix commonly con- 
sists of one part native soil and one part compost or 
aged organic matter. Many other choices for soil 
components exist; for example, manure, peat, sand, 
vermiculite, or perlite may be added in various 
quantities. The simplest method for preparing the 
soil is to remove the top 12 inches of soil from the 
completed bed, place it in a pile, mix the pile with 
an equal amount of organic matter, and shovel the 
mixture back into the bed. At this point, the bed will 
be ready for plants. 


Table 1. Plant spacing guide for raised bed or other 
intensive vegetable garden designs. 


Spacing* Spacing* 
Plant (inches) Plant (inches) 
Asparagus 15 to 18 Leeks 3 to 6 
Beans, bush 4to6 Lettuce, head 10 to 12 
Beans, lima 4to6 Lettuce, leaf 4to6 
Beans, pole 6 to 12 Melons 18 to 24 
Beets 2 to 4 Mustard 6 to 9 
Broccoli 12 to 18 Okra 12 to 18 
Brussels sprouts 15 to 18 Onions 2to 4 
Cabbage 15 to 18 Peas 2to4 
Carrots 2to3 Potatoes 10 to 12 
Cauliflower 15 to 18 Peppers 12 to 15 
Chinese cabbage 10 to 12 Pumpkins 12 to 36 
Cucumbers 12 to 18 Radishes 2to3 
Chard, Swiss 6to9 Rutabaga 4to6 
Collards 12 to 15 Spinach 4to6 
Eggplants 18 to 24 Squash, summer 18 to 24 
Endive 15 to 18 Squash, winter 24 to 36 
Kale 15 to 18 Tomatoes 18 to 24 
Kohlrabi 6to9 Turnips 4to6 





Note: To determine spacing for interplanting, add the inches for 
the two crops to be planted together, and divide the sum by two. 
For example, if radishes are planted next to beans: 2 inches + 
4 inches = 6 inches. Then, 6 inches + 2 = 3 inches. Plant the 
radishes 3 inches from the beans. 


The use of miniature varieties or vertical gardening techniques 


may allow closer spacing and increase the square-foot productivi- 


ty. 


* Arrange plants in square grid patterns. The indicated spacing is 
the distance to other plants in all directions. These recommen- 
dations for intensive gardening typically are for slightly closer 
spacing than the spacings suggested in the next chapter, which 
are based on recommendations for a traditional victory garden. 


Plant arrangement should optimize the use of the 
limited space. Give each plant a square space large 
enough for it to grow properly. The goal is to space 
plants equidistant from one another on all sides so 
that, at maturity, plant leaves touch or slightly over- 
lap. Spacing recommendations for raised beds are 
summarized in table 1. The use of dwarf or bush- 
type varieties will minimize space needed for many 
crops, such as beans, cucumbers, tomatoes, and 
squash. 


Vertical gardening 

The use of trellises, nets, strings, cages, or poles 
to hold plants upright and limit horizontal spread 
constitutes vertical gardening (figure 6). Vining and 
sprawling plants, such as cucumbers, tomatoes, mel- 
ons, and pole beans, are obvious candidates for this 
type of gardening. Tomatoes, for example, require 
about 10 square feet per plant when unstaked, but 
can be grown in | square foot of space if supported 
and trained upward. Vertical gardening can be used 
in victory gardens, raised beds, containers, or by 
itself. 





alle a 


Figure 6. Example of a structure used for vertical veg- 
etable gardening. 
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Supports for plants can be simple or extravagant. 
They can take advantage of existing structures, such 
as buildings or fences, or can stand alone. The 
height of the support depends on the crop. Shorter 
plants, such as tomatoes, cucumbers, and pole 
beans, grow to a height of 5 to 6 feet. Squash may 
need 15 to 20 feet of vertical space or a structure 
that will allow some horizontal growth at the top 
(e.g., a high tunnel). In Korea, gardeners plant 
squash and other vine crops next to the walls of 
buildings, allowing them to climb a trellis and even- 
tually set fruit on the roof. 


Vertical gardening saves considerable space but is 
labor-intensive. Staking, tying, pruning, and training 
new growth upward takes time. Most plants do not 
climb naturally, so simply planting next to a vertical 
structure will not necessarily convince plants to 
reach skyward. 


Because vertically growing plants are more 
exposed, they dry out faster and may need to be 
watered more frequently than those allowed to 
spread over the ground. A vertical planting will cast 
a shadow, so be sure to locate the structures where 
they will not shade non-vertical parts of the garden. 





Figure 7. The ultimate in intensive vegetable garden- 
ing is container gardening. Tomatoes, peppers, 
cucumbers, and many other crops can be grown in 
containers. 


Container gardening 

If you don’t have yard space for a vegetable gar- 
den, or if your garden is too small to produce every- 
thing you want, consider raising vegetables in con- 
tainers (figure 7). A window sill, patio, balcony, or 
doorstep can provide sufficient space for a produc- 
tive container garden. Container gardens can also 
make gardening simpler by reducing problems with 
weeds and many other pests. 


Gardening in containers requires more attention 
to detail than any other gardening method. The 
plants have only a small amount of soil for root 
growth, meaning that water and nutrients are limit- 
ed. Also, the plants are subject to heat and other 
stresses. As a result, care requirements are more 
stringent than in a traditional garden. In addition to 
the general vegetable gardening techniques dis- 
cussed later in this chapter, the following considera- 
tions apply specifically to container gardens. 


Table 2. Growing vegetables in containers. 


Spacing Days 

between from 
Light Minimum _ plantsin planting 
require container containers? to 


Vegetable -ments* size (inches) harvest 
Beans FS 2 gallon 2to3 45 to 60 
Beets FS/PS —_% gallon 2103 50 to 60 
Cabbage FS/PS 5 gallon 1 plant 65 to 120 
Carrots FS/PS 1 gallon 2103 65 to 80 
Cucumbers FS 5 gallon 1 plant 70 to 80 
Eggplants FS 5 gallon 1 plant 75 to 100 
Kale FS/PS 5gallon 10to15 55to65 
Lettuce PS Ye gallon 4to6 30 to 35 
Mustard greens PS Ye gallon 4to5 35 to 40 
Onions FS/PS  ¥% gallon 2to3 70 to 100 
Peppers FS 2 gallon 8to12 110 to 120 
Spinach PS 1 gallon 4to6 30 to 40 
Squash FS 5 gallon 1plant 50to60 
Swiss chard FS/PS ‘gallon 4to6 30 to 40 
Tomatoes FS 5 gallon 1 plant 55 to 100 
Turnips FS/PS 3 gallon 2to3 30 to 60 


“FS = full sun (10 or more hours of direct sun each day), 
PS = part shade (6 or more hours of direct sun each day). 


» Any vegetable that produces large plants should have only one 
plant per container. 
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Choosing containers. Containers can be made of 
clay, wood, plastic, or metal. They can be purchased 
or homemade. It’s best to use new containers to 
ensure that they are free from contamination (e.g., 
herbicide residue). The most important considera- 
tions are size, mobility, and drainage. 


Selecting the proper container size is a balance 
between supplying adequate soil volume and mak- 
ing sure containers can be moved in case of 
inclement weather or for winter storage. Table 2 
provides recommendations for minimum pot sizes 
for several common vegetable crops, as well as 
other information needed to make good container 
production decisions. Container depth is important 
because most plants need at least 6 to 8 inches of 
soil for proper rooting. 


Wooden barrels make excellent vegetable pots. 
Wooden planting boxes also work well and can be 
purchased or constructed to preferred dimensions. 
Choose redwood or cedar, which resist breakdown 
and rot. Wood for container construction should not 
be treated with creosote (used to preserve railroad 
ties) or pentachlorophenol (penta) wood preserva- 
tives. These preservatives may be toxic to plants and 
harmful to people. Other options for homemade 
containers include vertical planters made out of 
wood lattice lined with black plastic or welded wire 
shaped into cylinders. 


Regardless of whether you purchase or construct 
a container, be sure there are holes in the bottom of 
adequate size and number to allow drainage of 
excess water. 


Choosing soil media. Native garden soil by itself 
does not make good potting soil because it does not 
provide adequate drainage or air exchange. The best 
soil media, ironically, are called “soilless mixes.” 
These mixes usually are porous combinations of 
peat moss, perlite, and sand. Some contain wood 
chips or bark. Packaged potting soil (available at 
local garden centers) is relatively lightweight and 
makes a good container medium. It’s much cheaper 
to make your own soilless mix, but a lot more work. 


Soilless mixes are sterile and contain few nutri- 
ents. Manufacturers usually add major plant nutri- 
ents to mixes, but may not add trace elements that 
are necessary for good plant growth. This problem 
can be solved by using the soilless mix as a base 
and adding compost or a small amount of native 
garden soil (about 25 percent by volume). 


Placing the containers. Providing adequate sun- 
light for the plants is the most important considera- 
tion when placing a container. Ideally, the container 
should be positioned where plants receive sun all 
day. However, in limited space situations, this is not 
always possible. Consequently, the amount of sun- 
light your container garden receives may determine 
which crops can be grown. Leaf crops generally can 
tolerate some shade, while vegetables grown for 
their roots or fruits need a minimum of 8 to 
10 hours of direct sunlight each day. Available light 
can be concentrated somewhat by providing reflec- 
tive materials around the plants (e.g., aluminum foil, 
white-painted surfaces, marble chips on the soil sur- 
face). Containers should also be placed to avoid fre- 
quent strong winds. 


Choosing vegetable crops and varieties for 
containers. Almost any vegetable crop can be 
grown successfully in a container. However, the best 
container crops are those that allow you to make the 
best use of available space. Examples include many 
types of herbs, carrots, radishes, lettuce, and crops 
that bear fruits over a period of time, such as toma- 
toes, peppers, and cucumbers. Dwarf or miniature 
varieties of many crops are available, making them 
suitable for containers even if the standard varieties 
are too large. With increasing interest in container 
gardening, plant breeders and seed companies are 
working to develop vegetables specifically for con- 
tainer culture. These varieties may or may not be 
miniature or dwarf, but they do grow well in pots 
and produce as well as standard varieties if properly 
maintained. 


Establishing plants in containers. Because con- 
tainers can be moved indoors during frost or inclement 
weather, you can plant vegetables 2 to 3 weeks earlier 
than in the outdoor garden. Be careful not to plant too 
early, however, because plants that spend too much 
time indoors will not adapt well to outdoor conditions 
once the weather moderates. On the other hand, if a 
container is too large to move or is designated to 
remain permanently outdoors, plant the crops at the 
same time as you would in a traditional garden. 


Make sure the potting soil is adequately moist. 
Plant the seeds as you would in the garden. Use the 
spacing recommendations listed in table 2. It is a 
good idea to overplant and thin after emergence to 
the recommended spacing. If cages, stakes, or other 
supports are needed, install them just after planting 
or thinning to avoid root damage later. 
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Table 2 also provides information on the expected 
amount of time to first harvest. Your actual growing 
period may vary, depending on weather conditions 
and pot location. 


Irrigating container gardens. Improper irriga- 
tion is the most frequent cause of failure in contain- 
er gardens. Limited soil volume and extreme expo- 
sure results in a high demand for water. Inadequate 
or erratic irrigation will quickly reduce plant health 
and productivity. 


However, overwatering is just as serious and may 
be the more common problem. Overwatered plants 
do not show immediate detrimental effects, but will 
eventually decline and die due to a reduction in root 
health. Overwatering is often caused by the pres- 
ence of a water saucer or catch-pan under the pot. If 
the catch-pan is constantly full, water will wick 
back into the pot through the drainage holes and 
keep the soil too wet. Water only when the plants 
and soil indicate a need. The soil should never be 
soggy or have water standing on the surface. 


Knowing when to water container plants is a little 
tricky, but there are a few techniques that may help. 
Check containers at least once a day (twice on hot 
or windy days). Use your fingers to feel the soil. It 
may be dry on top, but should be damp (not sopping 
wet) below a depth of about | inch. If the soil feels 
dry to a depth below the length of your finger, apply 
water until it runs out of the drainage holes in the 
bottom. Another trick is to watch the plants for the 
earliest signs of water stress—a change in color to 
dark green followed by mild wilt symptoms. Don’t 
allow wilting to become severe. 


In the hottest part of the summer, you may need 
to water daily or twice a day, depending on the size 
of the pot. In cool spring weather or on cloudy days, 
plants may need water only once every 3 or 4 days. 
If you must be away from the garden for long peri- 
ods of time, consider installing an automatic drip 
irrigation system. 


Clay pots and other porous containers allow evap- 
oration through the sides of the pots. Plants grown in 
these types of containers require irrigation more 
often than those grown in impermeable containers. 


To conserve water in containers, try the following 
techniques: 


¢ Group containers so they shade one another 
and reduce evaporation. 


e Place something impermeable, such as a plas- 
tic or rubber mat, under pots to prevent mois- 
ture from moving out of the pots and into 
cement or masonry surfaces. 


¢ Use mulches and windbreaks. 


Fertilizing containers. If you purchase a soil 
mix that includes fertilizer, your plants should have 
enough nutrients to last 8 to 10 weeks. If plants 
grow for a longer period of time, you will need to 
add water-soluble fertilizer, dry fertilizer (slow- 
release), well-aged manure, or compost at the rate 
recommended on the product label. Repeat every 
2 to 3 weeks. An occasional dose of fish emulsion 
or compost will add trace elements to the soil. 


Do not add more than the recommended rate of 
any fertilizer, because excess fertilizer may damage 
or kill the plants. Container soils do not have the 
buffering capacity provided by large volumes of soil 
and humus to protect them from over-fertilization. 
Just because a little fertilizer is good for your plants 
does not mean that a lot will be better. 


Pest control. Vegetables grown in containers can 
be attacked by the same insects and diseases that are 
common to any vegetable garden. They are more 
prone to damage from some pests, such as spider 
mites. Inspect plants periodically for foliage- and 
fruit-feeding insects as well as disease symptoms. 
Treat as needed. For insects, control may be as easy 
as spraying the plants with a hard stream of water. 
See the section on pest control later in this chapter 
for more information. 


Other intensive gardening techniques 
Interplanting. Growing two or more types of 
vegetables within the same space at the same time is 

known as interplanting (figure 8). Interplanting has 
been practiced for thousands of years in Europe and 
Japan, but is just now gaining widespread support in 
this country. 


Interplanting can be accomplished by alternating 
rows within a bed (for example, a row of peppers 
next to a row of onion), by mixing plants within a 
row, or by distributing various species throughout a 
bed. For the beginner, alternating rows may be the 
easiest system to manage. 


To successfully plan an interplanted garden, con- 
sider these factors for each plant: 


¢ Length of the plant’s growth period and its 
growth pattern (tall or short, below or above 
ground) 
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¢ Possible negative effects on other plants (e.g., 
sunflowers and Jerusalem artichokes produce 
chemicals that can inhibit the growth of nearby 
plants) 


e Season of growth 
e Light, nutrient, and moisture requirements 


One of the best interplanting strategies is to com- 
bine an early crop, such as peas, radishes, or 
spinach, with a late crop, such as carrots, cucum- 
bers, or squash. The early crop will be harvested by 
the time the late crop needs the space. Another tech- 
nique is to plant smaller plants around larger plants 
(e.g., radishes at the base of beans or broccoli). 
Shade-tolerant species, such as lettuce, spinach, and 
celery, can be planted in the shadow of taller crops 
such as corn. Plants that require large amounts of 
nutrients, such as cabbage-family crops, can be 
interplanted with less gluttonous plants such as 
beans or beets. 


Succession or relay planting. Succession plant- 
ing involves growing multiple crops of the same or 
different plants in the same space by replanting as 
soon as harvest is complete. You may laugh at this 
idea if you live in one of Idaho’s short-season cli- 
mates, which limit the potential of this technique. 
However, some rapidly maturing crops are 
amenable to succession planting. Spinach, lettuce, 
kale, radishes, beets, and peas are good candidates. 
A fall crop of broccoli or cauliflower may also be 
possible with the proper succession of crops. 


Figure 8. Interplanting—planting different crops 
together in the same space—is a good way to maxi- 
mize production in limited space. 


Relay planting is an effective option in cold-cli- 
mate areas. This technique involves planting crops 
over a several-week period to allow for continuous 
harvest (figure 9). This method does not improve 
efficiency of land use, but does keep fresh vegeta- 
bles available for a longer period of time. This 
method is especially effective for most salad crops 
and sweet corn. 


Edible landscaping. Although not a new idea, 
edible landscaping has recently come into its own as 
an effective vegetable and fruit production technique. 
It consists of utilizing vegetable and fruit crops as 
landscape elements. For the vegetable gardener, it 
usually consists of planting edible crops among per- 
manent elements of the landscape. Vegetables replace 
or are intermixed with flowers and other ornamental 
plants in annual and perennial beds. 


Edible landscaping has much in common with the 
interplanting technique described above. You must 
consider compatibility among vegetables and other 
landscape plants. Because they are integrated into the 
landscape, the vegetable plants must not only be pro- 
ductive and healthy, but also must look good and con- 
tribute to the overall appearance of the property. They 
should enhance rather than detract from the landscape. 


Vegetable crops are not all equal as edible land- 
scape specimens. Appropriate edible landscape veg- 
etables are those that can be planted in limited num- 
bers, remain green for most of the summer, and pro- 
vide unique and attractive visual appeal. Some of 
the best crops for use in edible landscapes include 
beets, cabbage, cauliflower, carrots, chard, collards, 
cucumbers, lettuce, onions, parsley, peppers, 
spinach, and tomatoes. 





Figure 9. Relay planting can be used to extend the 
harvest season of many crops, such as corn. Plants 
on the right were planted first; those on the left plant- 
ed later. 
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Maintenance of an edible landscape is similar to 
that for other intensive production systems. The 
processes of soil management, fertilization, irriga- 
tion, weed control, and pest management are similar 
to those described throughout this chapter. The 
unique part of edible landscaping is that the needs 
of the vegetable crops must be balanced with the 
needs of the permanent landscape elements. 
Because no two edible landscapes have the same 
plants and situation, it is difficult to provide detailed 
instructions for installation and care. Experience 
will provide the best recipe for success. 


BUYING, SAVING, AND STORING SEED 


Buying seed 


Choose seed from a reputable seed company. 
Make sure the seed was grown and packaged the 
previous year, rather than stored by the seed compa- 
ny. The seed packet should show a package date. 


After buying seed, keep a record of the seed com- 
pany, variety names, plant performance, production 
problems (including diseases), and your personal 
feelings about the quality and flavor of the produce. 
This record will prove invaluable when selecting 
varieties in the future. Don’t try to rely on memory 
to recall your favorite varieties; even the best minds 
create memories that may last a shorter time than 
the gardening season! 


Saving your own seed 


Saving your own seed can create a sense of self 
sufficiency and save money. However, the true ben- 
efit is the ability to maintain a vegetable variety that 
is not available commercially. “Heirloom” or “her- 
itage” varieties are fun to grow and can have a 
unique appearance and/or quality, but the seed is 
often hard to obtain. You can keep a steady supply 
of seed available by saving your own. Participation 
in a seed-saver’s exchange can also be rewarding. 
You can trade extra seeds for unusual varieties not 
available through other sources. 


Keep the following factors in mind when saving 
seed: 


e Hybrid varieties (usually designated as 
“hybrid” or “F, hybrid” as part of the variety 
name) produce seed that does not breed true. 
In other words, if you plant seed harvested 
from these plants, the resulting offspring will 
vary in appearance, productivity, and quality. 


Use only open-pollinated varieties (those that 
are not hybrids) for home seed production. 
Some seed dealers have responded to the 
increasing interest in seed saving by clearly 
marking open-pollinated varieties in their cata- 
logs. 


Seed can carry diseases into the next year’s 
crop. This concern is minimal in most Idaho 
climates, but be safe by taking seed only from 
very healthy plants. 


Completely clean and dry the seed before storing 
it. A good method is to place the seed on a dry 
paper towel in a sunny window. Store the dried 
seed in a cool place (not more than room temper- 
ature) where it will remain completely dry. 


Some crops are self pollinated (they produce 
seed using their own pollen), while others are 
cross pollinated (pollen is transferred from 
other plants). Self-pollinated crops include 
peas, beans, tomatoes, peppers, and eggplants. 
These are the simplest crops from which to 
save your own seed. 


Cross-pollinated crops include cucumbers, 
melons, squash, pumpkins, broccoli, lettuce, 
radishes, and sweet corn. If you want to save 
seed from cross-pollinated crops, you must 
isolate the plants or transfer pollen by hand. If 
you have ever saved squash seed and found 
the next crop to be full of unusual types, you 
know what can happen. You can isolate plants 
by growing only one variety of that crop, but 
only as long as there are no other varieties 
growing in gardens nearby (usually within 
about a quarter mile). The best way to ensure 
isolation is to cover the flowers with a paper 
bag before they open. Some plants have sepa- 
rate male and female flowers, and both must 
be covered. When the flowers open, use a 
small artist’s brush to transfer the pollen. Then 
cover the flowers again until they fade. 


For corn, save seed only from open-pollinated 
heirloom types. 


Some crops, such as beets, carrots, and onions, 
produce seed in their second year of growth. It 
is difficult to save seed from these crops, but 
you can do so by storing roots or bulbs over 
the winter in the refrigerator and replanting 
them in the spring. 
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Many books and web sites provide more detailed 
information about saving vegetable seed. For exam- 
ple, see the outstanding web site maintained by the 
International Seed Saving Institute 
(http://www.seedsave.org/issi/issi.html). 


Table 3. Number of years vegetable seeds will remain 
viable under proper storage conditions. 


Vegetable Average years seeds can be saved 
Bean 

Beet 
Broccoli 
Brussels sprouts 
Cabbage 
Carrot 
Cauliflower 
Celery 
Chinese cabbage 
Collard 
Corn 
Cucumber 
Eggplant 
Endive 
Kale 
Kohlrabi 
Leek 
Lettuce 
Muskmelon 
Mustard 
Onion 
Parsley 
Parsnip 
Pea 
Pepper 
Pumpkin 
Radish 
Rutabaga 
Spinach 
Squash 
Tomato 
Turnip 


Bp BRP RWHP HPAP NW HHH POH NW FAA_HA HM HPO HPO HR HW PW 


Watermelon 


Storing seed 


Under proper conditions, seeds of some vegetable 
crops can be stored for several years. Table 3 lists 
common vegetables and the number of years that 
seed can be held. However, it can be difficult to pro- 
vide proper storage conditions. If seeds are not 
stored properly, the length of time they can be held 
drops dramatically. To ensure plant vigor, the safest 
practice is to purchase or produce new seed every 
year. 


Vegetable seed can be stored in the refrigerator or 
freezer inside a sealed container. It should at least be 
stored in a cool (below room temperature), dry 
place. A cool basement storage room can be ideal. 


PREPARING THE SOIL 


Proper soil preparation is the basis for good seed 
germination and growth of garden crops. The ideal 
vegetable garden soil is deep, friable (easy to culti- 
vate), well-drained, and has a high organic matter 
content. You may ask if such a soil exists! Only a 
few regions in Idaho have soils that naturally supply 
these conditions. Appropriate use of soil amend- 
ments can improve garden soil and provide the best 
possible conditions for your crops. Effective soil 
improvement begins with understanding the current 
status of your soil. 


Testing the soil 


Soil testing is the process of sampling soil and 
completing a laboratory evaluation to determine 
nutrient availability and chemical characteristics 
important for plant growth. At a minimum, have 
your soil tested for basic nutrient content and pH. 
Soil tests are especially critical in a new garden 
plot, but soil should be analyzed at least once every 
3 years because conditions change over time. Soil 
tests are done for a nominal fee by the University of 
Idaho or by private laboratories. Contact your exten- 
sion office for instructions and sample bags. 


One piece of information that comes from a soil 
test is pH. Soil pH is a measure of acidity or alkalin- 
ity. Vegetables differ to some extent in their 
response to soil pH, but most do well within a pH 
range of 6.2 (slightly acid) to 7.5 (slightly alkaline). 
If soil pH is too high or too low, poor crop growth 
may result, largely because of the effects of pH on 
the availability of nutrients. 
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Unfortunately, in most cases we are stuck with 
the soil we have regardless of whether pH is favor- 
able. It is possible to raise the pH of low-pH soils 
(common in northern Idaho and some high moun- 
tain valleys) by liming. It is nearly impossible, how- 
ever, to lower the pH of the alkaline soils common 
to much of southern Idaho. However, you can par- 
tially compensate for the lack of nutrient availability 
in these soils by adjusting fertility practices. One of 
the best ways to improve nutrient availability is to 
increase the amount of organic matter in the soil. 


Adding organic matter 


Organic matter is derived from decomposing 
plants. It is important because it improves tilth, 
increases water-holding capacity, improves fertility, 
and reduces problems with soil diseases. There is no 
replacement for organic matter in improving soil 
health and providing good growing conditions for 
vegetables. 


Most Idaho soils are low in organic matter. It can 
be added in the form of plant waste (such as leaves 
or lawn clippings), composts, green manures, or 
aged animal manures. You’ll need to add organic 
matter consistently (every year or two) because it 
breaks down rapidly in the soil. 


Compost is one of the simplest, safest, and most 
effective organic amendments. You can purchase 
compost or make it from landscape or household 
plant-based waste. See the chapter titled “Backyard 
Composting” to learn the basics of this process. 
Apply compost by spreading a layer 3 to 6 inches 
deep on the soil surface. If possible, till it in to a 
depth of 10 to 12 inches. 


Green manure is living plant material that is 
added to the soil. Effective green manure crops 
include oats, corn, vetch, clover, and mustard. Grow 
the green manure crop on the area you want to 
amend. Mow the crop while it is still green and till 
in the residue. 


In short-season areas, planting a green manure 
crop may exclude planting a garden in that spot dur- 
ing the amending season. Regardless, this is still a 
very good practice in a new garden plot. A less dis- 
ruptive method is to schedule green manure crops 
into the garden rotation system; reserve a different 
portion of the garden for a green manure crop each 
season. 


Animal manures should be aged for a year or two 
or properly composted before application. Manures 
can be fairly high in salts and may be harmful in 
excessive amounts. Add 2 to 4 inches of manure and 
till it in to a depth of 10 to 12 inches. It’s best to 
apply manure in the fall so it has time to completely 
decompose and salts can partially leach out of the 
root zone before spring planting. 

Fertilizing 

Decisions related to fertilizing vegetable gardens 
can be complex. The type and amount of fertilizer 
needed depends on factors such as the natural fertili- 
ty of the soil, soil texture, and amount of organic 
matter present. Thus, it is impossible to provide uni- 
versal fertilizer recommendations that apply to 
every gardening situation. 


Fertilizer requirements for individual vegetable 
crops vary widely, further complicating fertilizer 
rate decisions. Some crops, such as peas, beans, and 
beets, need very little fertilizer. Most long-season 
crops, such as corn, potatoes, and melons, require 
fairly large amounts. Fertilizer application decisions 
for a vegetable garden should take into account 
these crop differences. 


Nothing can replace a soil test for providing the 
information required to make good fertilizer appli- 
cation decisions. If soil test results are not available, 
you must base fertilizer decisions on reasonable 
assumptions about existing conditions. Three such 
assumptions are possible for most Idaho soils: 


e Nitrogen (N) is the nutrient most likely to be 
in short supply. Base fertilizer application rates 
on the nitrogen requirement. 


¢ Consistent applications of phosphorus (P) and 
potassium (K) are usually needed. Use a “com- 
plete” fertilizer—one that contains all three 
major nutrients (N, P, and K). The fertilizer 
should contain at least as much phosphorus 
and potassium as nitrogen. This assumption is 
not always true, however; hence, the value of 
an occasional soil test. 


e Your garden soil is probably reasonably fertile 
to begin with and would grow a reasonable 
crop of vegetables even if you added no fertil- 
izer. This last assumption can be validated 
only through experience. 
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If you feel these assumptions are reasonably valid 
for your garden soil, the following three-step 
process should work as a starting point for fertilizer 
applications. These recommendations are appropri- 
ate for a typical Idaho clay loam, silt loam, or sandy 
loam soil with average nutrient content and a low 
amount of organic matter. 


1. Purchase a fertilizer that contains a moderate 
amount of nitrogen, high levels of phosphorus, 
moderate to high levels of potassium, and pos- 
sibly some sulfur. Fertilizer labels list the con- 
tent of these nutrients in the order N-P-K. 
Examples of appropriate fertilizer grades for 
vegetables are 4-10-6, 5-10-5, 5-10-10, 
6-10-10, 10-20-10, 10-45-10, and 15-30-15. 
It’s not necessary to use a product that matches 
one of these grades exactly, but do seek a 
product with a similar ratio of major nutrients. 


2. Before planting, add fertilizer at the rate of 
2 to 3 pounds of actual nitrogen per 1,000 
square feet of garden area. (See the chapter 
title “Soils and Fertilizers” in this handbook 
for information on how to determine the nutri- 
ent content in fertilizers.) This will supply the 
full seasonal needs for crops that are consid- 
ered to be light feeders (beans, beets, carrots, 
chard, lettuce, parsnips, peas, early-harvested 
potatoes, radishes, rutabagas, spinach, toma- 
toes grown in a short-season area, and turnips). 


3. After the crops are up and growing, sidedress 
the heavy feeders (broccoli, cabbage, cauli- 
flower, celery, collards, corn, cucumbers, egg- 
plants, kohlrabi, leeks, melons, onions, pep- 
pers, late-harvested potatoes, pumpkins, 
squash, and tomatoes grown in a long-season 
area) with an additional 2 to 3 pounds of nitro- 
gen per 1,000 square feet. Apply this fertilizer 
just as the plants start their major growth 
phase —typically 3 to 6 weeks after planting or 
transplanting, depending on the crop. Apply 
the fertilizer near the base of the plants. For 
this application, you might use ammonium sul- 
fate (20-0-0), which does not contain phospho- 
rus or potassium. 


If you use a lot of compost or manure, you can 
use less fertilizer. For example, if you apply 4 to 
6 inches of manure or compost each year, you can 
reduce the amount of fertilizer applied by one-half 
to two-thirds. 


The principles described above apply to both 
organic and chemical fertilizers. However, the fertil- 
izer products used are different. Organic fertilizer 
products include bone meal, blood meal, feather 
meal, etc. Organic gardeners often rely more heavily 
on consistent applications of composts, manures, 
and green manures to supply plant nutrients. 


Sandy garden soils require some modification in 
fertilizer application practices. If your soil is sandy, 
apply less of the total fertilizer before planting. 
Instead, make frequent, small applications through- 
out the growing season. This will provide the plants 
with the nutrients they need, while reducing leach- 
ing losses. A soil test will help you determine your 
soil texture. 


The “Soils and Fertilizers” chapter in this hand- 
book explains more about soils, soil fertility, fertiliz- 
er grades, and application methods. 

Tillage 

The final step in soil preparation is tillage. 
Ideally, soil should be tilled to a depth of at least 
10 inches. This can be very difficult with small gar- 
den equipment, however. If you can’t till deeply, it 
may be beneficial to occasionally fracture the soil to 
a greater depth. Push a long-tine garden fork deep 
into the ground and pull the handle backward to 
break up the hard lower layers. 


It is important to avoid working soil when it is 
very wet. Tilling wet soil breaks down the soil struc- 
ture, causing it to become cloddy and hard. The neg- 
ative impact of tilling wet soil may last for years. 
You can tell if your soil is dry enough to work by 
taking a handful and squeezing it tightly into a ball. 
If the ball breaks into granular pieces when pressed 
lightly between your fingers, the soil is ready to 
work. If the ball remains intact and feels sticky when 
you squeeze it, wait a few days before tilling. 


PLANTING 


Planting vegetable seeds outdoors 


No amount of care can rescue plants that get off 
to a bad start due to incorrect planting. In order to 
germinate properly, seed must be planted at the right 
depth and must remain moist. 


As a general rule, vegetable seeds should be 
planted to a depth about three times their width (not 
their length). However, there are exceptions. Some 
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seeds require light for germination and should be 
covered with no more than 4 inch of soil. Most 
seed envelopes contain planting instructions. 


You can cover shallow-planted seed with clear 
plastic film (such as plastic food wrap) or wet 
burlap to raise the soil temperature and hold mois- 
ture. Remove the covering immediately after the 
seedlings emerge to prevent burning or abnormal 
growth of the new plants. 


Optimal planting times vary from crop to crop. 
There is no “one time fits all” for vegetables. Some 
plants grow well in cool spring weather. Plant these 
crops well before the last frost. Other vegetables can 
be severely damaged by cold weather or light frost. 


The first step in deciding when to plant is to 
determine the average date of the last frost in your 
area. This information can be found in many publi- 
cations, web sites (for example, http://www.hume- 
seeds.com/frost1.htm), or from your local extension 
office. 


Next, schedule planting based on the frost hardi- 
ness of each crop (see figure 10). Some general 
guidelines are: 


e Three to 4 weeks before the average last 
spring frost: Plant cold-hardy crops, including 
onions, peas, kale, cabbage, broccoli, and cau- 
liflower. (The last three can be transplanted 
within the same time frame.) 


e A week to 2 weeks before the average last 
frost: Plant moderately hardy crops, such as 
beets, carrots, spinach, Swiss chard, leeks, and 
lettuce. You can also plant sweet corn at this 
time if you are willing to take a chance on minor 
frost damage in order to get an earlier crop. 


e Within a week or 2 after the average last 
spring frost: If the weather forecast does not 
call for cold weather, plant warm-season crops, 
including beans, cucumbers, eggplants, mel- 
ons, squash, pumpkins, peppers, and tomatoes. 
If transplanting these crops, you may need to 
wait a few more days, depending on the 
weather forecast. 


AVERAGE LAST 
SPRING FROST 


WEEK -3 “2 =1 0 +1 +2 +3 
DIRECT broccoli beets potatoes corm beans cantaloupes 
SEEDING _ Brussels sprouts carrots peppers cucumbers 
cabbage leeks pumpkins watermelons 
cauliflower lettuce squash 
collard greens __ radishes tomatoes 
kohlrabi rutabagas 
parsley spinach 
peas Swiss chard 
turnips 
TRANS- broccoli celery corn cantaloupes 
PLANTING Brussels sprouts parsley cucumbers 
cabbage eggplants 
cauliflower peppers 
collard greens pumpkins 
kohlrabi squash 
leeks tomatoes 
onions watermelons 


Figure 10. Planting and transplanting guide for vegetable crops based on the date of the last spring frost. On the 
bar, zero (0) is the date of the last spring frost, as determined for your locale. Each number to the right or left is 
the number of weeks before (-) or after (+) the average last frost. Crops listed under each number are those that 
typically can be successfully planted or transplanted during that time. 
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Bouts of cold temperatures and frost are not the 
only things that cause problems with emergence and 
early growth. Soil temperature also affects germina- 
tion. In the spring, soil is often cold, and seeds of 
some plants will rot before they have a chance to 


Table 4. Vegetable germination and emergence as 
related to soil temperature. 


Optimal soil Minimum 
Days to temperature soil 
emergence for temperature 
from germination for planting 

Crop seeding* (°F) (°F) 
Beans 5 to 10 70° to 80° 65° 
Beets 7 to 10 50° to 85° 50° 
Broccoli 5 to 10 65° to 75° 50° 
Cabbage 5 to 10 65° to 75° 50° 
Carrots 12 to 14 70° to 80° 55° 
Cauliflower 5to 10 65° to 80° 55° 
Celery 10 to 18 65° to 75° 55° 
Collards 5 to 10 65° to 75° 50° 
Corn, sweet 7 to 10 70° to 85° 65° 
Cucumbers 7 to 10 70° to 85° 65° 
Eggplants 8 to 12 70° to 85° 65° 
Endive 10 to 14 65° to 75° 55° 
Kohlrabi 5 to 10 65° to 75° 50° 
Leeks 10 to 14 65° to 70° 50° 
Lettuce 7 to 10 65° to 70° 55° 
Melons 5 to 10 80° to 85° 65° 
Onions 10 to 14 65° to 70° 50° 
Parsley 10 to 25 65° to 70° 55° 
Parsnips 14 to 21 65° to 70° 55° 
Peas 7 to 14 65° to 70° 50° 
Peppers 10 to 14 75° to 85° 65° 
Potatoes 10 to 18 65° to 70° 55° 
Pumpkins 7 to 10 65° to 75° 65° 
Radishes 5 to 7 65° to 70° 50° 
Rutabagas 7to15 65° to 70° 50° 
Spinach 7 to 14 65° to 70° 55° 
Squash 7to 14 70° to 85° 65° 
Swiss chard 7 to 14 65° to 75° 55° 
Tomatoes 7 to 14 75° to 80° 65° 
Turnips 7 to 14 65° to 70° 50° 


“Emergence may take several days longer if soil temperatures 
are consistently below the optimum, as often occurs during 
spring in much of Idaho. 


sprout. Even if the calendar indicates it’s time to 
plant, it is wise to make sure the soil temperature is 
high enough to allow germination. For cold-hardy 
crops, the minimum daytime high soil temperature 
for planting is 50°F. Moderately hardy crops need 
soil temperatures of at least 55°F, and warm-season 
crops need 65°F. Table 4 outlines the minimum and 
optimal soil temperatures and expected time to 
emergence for common vegetable crops. 


Once planted, you must keep the soil moist until 
the plants begin to emerge. In some years, spring rain 
and cool weather make irrigation unnecessary. 
However, in most years, frequent light watering is 
required to get seed off to a good start. You may need 
to water deeply seeded crops every 2 or 3 days and 
shallow-seeded crops as often as two times a day. 


Producing and establishing transplants 


Many vegetable crops do better when transplant- 
ed rather than direct seeded in the garden. 
Transplanting makes weed control simpler, enhances 
the growth and quality of crops that prefer cool, 
spring weather (such as broccoli and cauliflower), 
shortens the time to harvest of many fruit-bearing 
crops (such as peppers and tomatoes), and allows us 
to grow many crops that are marginally adapted to 
short-season climates (such as melons). 


Some vegetables are very difficult to transplant. 
(The length of this list varies, depending on the gar- 
dener’s skill level.) Other vegetables fall into a mid- 
dle category; they can be transplanted successfully, 
but only if proper precautions are followed. The last 
group includes vegetables that can be transplanted 
with minimal frustration. See table 5 for a list of 
vegetables that can be successfully transplanted. 


You can purchase transplants or grow them your- 
self from seed. It’s easier to purchase plants, and 
greenhouse-produced transplants are often healthier 
than those produced at home because they are 
grown under ideal conditions. However, growing 
your own transplants does have advantages. You can 
produce unusual varieties, save money, and ensure 
that your transplants are at the proper growth stage 
when you are ready to plant. 


Growing transplants without good greenhouse 
facilities can be a challenge. The most important 
factors are light, soil mix, irrigation, proper size and 
growth stage, and hardening. 





CHAPTER 20 


IDAHO MASTER GARDENER PROGRAM HANDBOOK 


20-17 


Starting transplants 

It can be tricky to know when to plant seeds for 
transplants. The objective is to have the seedlings at 
the optimal stage of growth when it’s time to trans- 
plant—assuming the unpredictable Idaho weather 
will be suitable for planting on the day you expect 
to transplant. It takes planning to ensure that trans- 
plants are neither too big nor too small when you 
are ready to move them to the garden. 


You need two pieces of information in order to 
develop a planting schedule for vegetable trans- 
plants: (1) the date the transplants will be planted in 
the garden, and (2) the amount of time needed to 
produce appropriate-sized transplants. You can cal- 
culate the transplanting date if you know the last 
average frost date for you locale. Use the following 
guidelines (also see figure 10): 


¢ Cole crops (cabbage, broccoli, cauliflower, 
kale, brussels sprouts, etc.) and onions: 
Transplant 2 to 3 weeks before the average last 
frost. 


Table 5. Ease of transplanting vegetables. 


Appropriate for Appropriate for 
transplanting transplanting 


Inappropriate for 
transplanting or 


and easy to but require extra do not easily 
handle care for success survive the process 
Broccoli Celery Beans 
Brussels sprouts Cantaloupes* Beets” 
Cabbage Corn Carrots? 
Cauliflower Cucumbers? Peas 
Chinese cabbage Pumpkins? Radishes? 
Collards Squash* Rutabagas” 
Eggplants Swiss chard Spinach 
Leeks Watermelons* Turnips? 
Lettuce 

Onions 

Parsley 

Peppers 

Tomatoes 


* Transplant vine crops (cucumbers, melons, squash, and pump- 
kins) when seedlings are very young (one or two true leaves) 
and very vigorous. Cover transplants and protect them from 
wind and sunburn for about 2 weeks after transplanting. 


» Root crops (beets, carrots, radishes, rutabagas, and turnips) are 
often easy to transplant, but the roots will branch or have other 
quality problems as a result of root disturbance. 


¢ Most salad crops (lettuce, Swiss chard, 
spinach, etc.): Transplant a week or so before 
the average last frost. 


e Tender crops (tomatoes, peppers, eggplants, 
squash, melons, etc.): Transplant about | or 
2 weeks after the average last frost if the 
weather forecast is for reasonably warm and 
stable conditions. 


If you protect your transplants with hot caps, row 
covers, etc., you sometimes can move the transplant 
date forward by a week or two. 


Once you know the anticipated date of transplant- 
ing, see table 6 to find the number of weeks needed 
to produce transplants of your chosen crops. Then 
count backward from the transplanting date to find 
the date you should plant seeds. 


It is best to use a soilless planting mix containing 
peat to start seedlings. Soilless mixes are usually 
free of disease organisms that can cause 


Table 6. Number of weeks required to produce trans- 
plants from seed. 


Crop Weeks to produce transplants from seed* 
Broccoli 5to7 
Brussels sprouts 5to7 
Cabbage 5 to7 
Cantaloupes 3 to 4 
Cauliflower 5to7 
Celery 8 to 10 
Collards 5 to 7 
Corn, sweet 3 to 4 
Cucumbers 3 to 4 
Eggplants 6 to 8 
Endive 4to8 
Kohlrabi 5 to7 
Leeks 4to6 
Lettuce 3to5 
Onions 6 to 8 
Parsley 6 to 8 
Peppers 6 to 8 
Pumpkins 3 to 4 
Squash 3to4 
Tomatoes 5 to 9 


“The number of weeks needed to produce transplants is based 
on growth at room temperature. 
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damping-off, a fungal disease that causes young 
seedlings to fall over and die. They also hold a large 
amount of water and maintain the integrity of the 
root ball when it is time to transplant. You can pur- 
chase premixed potting soil or mix your own. A mix 
of 50 percent vermiculite or perlite and 50 percent 
fine sphagnum peat (plus a little fertilizer) is excel- 
lent for starting seeds. 


To save space, you can plant the seeds in flats 
and then transplant the small seedlings into small 
pots or other individual containers to complete 
growth in preparation for transplanting outside. An 
alternative is to plant the seed directly into individ- 
ual containers such as small pots, six-pack trays, 
peat pellets, or peat pots. With this method, it is best 
to plant extra seed and thin the plants after emer- 
gence to the desired number in each pot (usually 
two or three). 


Planted seeds and seedlings are extremely sensi- 
tive to drying out. If the air in your home tends to 
be dry, it may help to cover the flats or pots with 
clear plastic in order to maintain uniform moisture. 
Do not keep the soil soaking wet, however, since 
excess moisture is conducive to damping-off. You 
can prevent or reduce damping-off by sprinkling a 
thin layer of milled sphagnum moss, which contains 
a natural fungicide, on top of the soil. 


Caring for transplants 

More home-grown seedlings are lost to inade- 
quate light than to any other factor. Vegetable 
seedlings grown under low-light conditions are like- 
ly to be spindly and weak. They frequently are 
killed by damping-off. If they survive the early 
growth phase, plants are often too tender to survive 
the move to the garden. 


For these reasons, transplants should be grown 
under conditions that include or mimic at least 
10 hours of sunlight each day. If you do not have a 
sunny room or back porch with a southern exposure, 
you will need supplemental lights. Grow-lights sup- 
ply a good spectrum of light. Mount the lights just 
above and nearly touching the plants. 


Transplants must be healthy, growing rapidly, and 
adapted to outside conditions before they go to the 
garden. Thus, you must maintain optimum moisture 
and fertility conditions during growth. Never allow 
plants to dry out or run out of nutrients. Plants 
should be dark green and not lose any leaves. If 
growth is retarded, transplants may never recover 
sufficiently to produce a good crop. 


Hardening off 

About a week before you plan to move trans- 
plants to the garden, you should “harden them off.” 
Hardening off means to slowly adapt the plants to 
outside conditions. This process reduces transplant 
shock and the risk of transplant death. Harden off 
the plants over a 1-week period by moving them 
outdoors for increasing amounts of time. Start with 
less than | hour the first day, and eventually leave 
them outside for much of the day. Move them 
indoors at night (unless a warm night is forecast) 
and during inclement weather (especially if it is 
windy). Transplants will use more water outside, so 
water accordingly. 





Figure 11. Optimal transplant size of vegetable crops. 
Transplant vine crops (cucumbers, melons, squash, 
and pumpkins) when very small. Plant them at the 
same depth as they are growing in the pot (top, left). 
Peppers, eggplants, and most other transplanted 
crops can be transplanted at a moderate size. Plant 
them slightly deeper than in the pots (top, right). Cole 
crops (cabbage, broccoli, cauliflower, Brussels 
sprouts, kohlrabi, and kale) should be relatively small 
and vigorous. Plant them at the same depth as they 
are growing in the pots (bottom, left). Tomatoes can 
be transplanted when quite large. Place tall tomato 
plants sideways in a trench and cover the stem to the 
lowest leaves (bottom, right). 
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Transplanting 


Some vegetable transplants have specific require- 
ments (figure 11): 


¢ Cole crops (cabbage, broccoli, cauliflower, 
brussels sprouts) should not be too large when 
transplanted. If the stem diameter is larger than 
about 4 inch, the plants likely will “button” or 
“bolt,” meaning they will produce very small 
heads or go to seed after cold weather. 


e Vine crops (cucumbers, melons, squash, pump- 
kins) should be very young when transplanted, 
having at the most only one or two true leaves. 
They should be very vigorous. Otherwise, they 
develop a root hardening problem that makes 
them very slow to recover from transplant 
shock. Also, newly transplanted vine crops are 
very susceptible to windburn and sunburn. 
Cover them with paper or plastic for about a 
week after transplanting. 


¢ Tomatoes are relatively easy to transplant. 
Even very large plants establish with few prob- 
lems, allowing you to get an early start on pro- 
duction. 


Here are a few additional tips for successfully- 
transplanting vegetables: 


¢ Prepare garden soil before transplanting. Many 
soil amendments, such as aged manures, sul- 
fur, limestone, rock fertilizers, and green 
manures, require time to break down. Mix 
these materials into the soil the fall before 
planting, or at least several weeks before plant- 
ing. 

¢ Transplant on an overcast day, in late after- 
noon, or in early evening to minimize wilting. 
Water the potted plants thoroughly just before 
transplanting. 


¢ Handle plants carefully. Avoid disturbing the 
roots or bruising the stems. 


¢ Dig a hole large enough to hold the plant 
roots. Plant vegetables only very slightly deep- 
er than they were growing in their pots. 
Tomatoes are an exception. They will develop 
roots all along the stems, and you can plant 
them deeply enough to leave only two or three 
sets of leaves exposed. 


e Press soil lightly around the roots and water 
well. Pour a cup of liquid starter fertilizer solu- 
tion around each plant, mixed at about half of 
the concentration recommended on the label. 


¢ Protect plants from wind and sun for a few 
days after transplanting. Place newspaper or 
cardboard on the south side of the plants, or 
cover them with commercially available 
devices, milk jugs, baskets, or upside-down 
flower pots (use clear plastic so the sunlight 
will pass through). 


e Water the plants once or twice a day for about 
1 week. Then water two or three times during 
the next week before going to a normal irriga- 
tion routine. Overwatering can cause transplants 
to suffer from root rots, so don’t overdo it. 


CARING FOR YOUR GARDEN 
Irrigating 

Under Idaho conditions, proper irrigation is 
essential for productive vegetable gardens. Watering 
maintains growth during the summer. It also can 
improve seedling emergence, reduce soil crusting, 
improve germination and plant establishment, and 
stimulate growth of transplants. Proper irrigation — 
exactly meeting your plants’ water requirements — is 
the single most important factor in growing a high 
yield of good quality vegetables. See the “Soils and 
Fertilizers” chapter in this handbook for a discus- 
sion of general principles related to soil water and 
irrigation. 


Garden water demands and irrigation scheduling 
are the result of complex interactions between cli- 
mate, weather, soil type, plant species, and irrigation 
practices. Thus, no single recipe is suitable for all 
gardens. Taking the time to learn about proper irri- 
gation in your own situation will pay dividends. The 
following principles can help you make good irriga- 
tion decisions for your vegetable garden. 


¢ In most locations in Idaho, nearly all of a veg- 
etable garden’s water needs must be met 
through irrigation. Once they approach full 
size, most vegetable plants use 4 inch of water 
per day or slightly more. Thus, a summer gar- 
den will need around 2 inches of water per 
week. Most soils will not hold this much 
water. In order to avoid plant stress, plan to 
irrigate twice each week, with the total of the 
two irrigations being about 2 inches. 


¢ In the spring, when weather is cool and plants 
are small, vegetable plants may use less than 
half this amount of water. In the fall, when 
plants start to mature, water use will also 
decline. 
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e You can measure the amount of water applied 
by a sprinkler by putting a can under the sprin- 
kler. If the water in the can is 4 inch deep at 
the end of the irrigation, you have applied 
4 inch. 


e Plants use the same amount of water regardless 
of soil type. However, sandy soils hold less 
water, so plants use the available water very 
quickly and then become stressed. If your soil 
is sandy, water more frequently but apply less 
water each time. 


e Sprinkler irrigation is a simple method for 
applying water uniformly. However, sprinklers 
wet the leaves and encourage disease develop- 
ment. They also splash dirt on leaves, which 
may add some “grit” to your meals. If these 
are problems in your garden, consider using a 
bottom-up irrigation method such as soaker 
hoses or a drip system. 


Controlling weeds 


Weeds are a constant source of frustration to veg- 
etable gardeners. Weeds not only reflect negatively 
on the gardener’s expertise (the neighbors are 
always watching!), but they also use water and 
nutrients, compete for available light, and reduce the 
yield and quality of vegetables. 


Keeping the garden clean of weeds one year 
doesn’t mean they won’t be back the next. The old 
saying, “One year’s weed, 7 years’ seed,” contains 
more truth than myth. Although weeds will always 
be present, however, some control methods will 
make them easier to live with. 


Cultivation 

Hand pulling and digging weeds is probably the 
best choice for small gardens and raised beds. You 
can make the task more pleasant with the use of 
knee pads. Hoeing is preferred in larger spaces. 
Hoeing can damage root systems of large plants, so 
push the blade of the hoe into the soil just deeply 
enough to sever weed roots. Stay several inches 
away from the base of vegetable plants. Manually 
powered rotary cultivators can supplement the use 
of a hoe. They do a good job on long rows and path- 
ways if the soil is not too wet or dry and if weeds 
are not too big. 


A power tiller may be the tool of choice for large 
gardens that are arranged in wide rows. If you plan 
to use a power tiller for weed control, plant the veg- 
etable rows far enough apart to till between the rows 


without damaging the plants. Make rows at least 

8 inches wider than the tiller blades. Once plants are 
large enough to touch neighboring plants across the 
rows, stop power tilling in order to prevent damage 
to the roots or leaves. 


Cultivation is best done when the soil is some- 
what moist, but not wet. The best time to cultivate is 
2 or 3 days after rain or irrigation. Working wet soil 
will damage the soil structure, especially in the case 
of fine-textured soils, making the soil compacted 
and cloddy. On the other hand, when the soil is dry, 
weeds are difficult to pull and hoeing is a chore. 


After hand-pulling weeds, you can lay them on 
top of the soil to dry out and then turn them under 
(if they are not yet flowering). Turning under weeds 
provides organic matter to the soil. Avoid irrigating 
for a day or two to prevent the weeds from rooting 
and “coming back to life.” 


Some common weeds, such as purslane, nutgrass, 
quackgrass, and other rhizomatous grasses, will 
reroot with the first added water and continue to 
grow. It may be best to remove such difficult weeds 
from the garden. Also, if weeds are mature enough 
to produce seed, remove them from the garden to 
prevent seed dispersal. 


Mulching 


Mulching can reduce the need for weeding. A 
thick layer of organic mulch will prevent most 
annual weed seeds from germinating, and those that 
do germinate are usually easily pulled. Organic 
mulches can include straw, grass clippings (make 
sure they are free of herbicides), bark (small enough 
to be tilled under at the end of the season), wood 
chips, or sawdust. 


Mulching with black plastic film can also be very 
effective at reducing weed growth. Using black 
plastic mulch on the rows and an organic mulch 
between the rows will nearly eliminate annual weed 
problems. Mulches are less effective at controlling 
perennial weeds such as quackgrass and bindweed. 
Elimination of these difficult weeds will probably 
require off-season (early-spring or late-fall) applica- 
tions of herbicides over a period of years. 


Close spacing 

When spaced close to each other, established veg- 
etable plants shade the soil and prevent the growth of 
many weed seedlings. Close spacing is easily 
achieved in a well-planned raised bed, but it also 
works in victory gardens. Place plants closely 
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enough together so that the foliage of adjacent plants 
forms a closed canopy when the plants are mature. 


Other practices 


One unusual weed control method is to plant 
grass between rows and keep it mowed throughout 
the summer (figure 12). This grass is called “living 
sod” and is a good choice for controlling weeds 
between raised beds. 


The use of a cover crop (such as alfalfa, clover, 
vetch, or rye) over several seasons or years can 
reduce weed problems. This method requires leav- 
ing the cover crop area uncultivated, which reduces 
gardening space. Cover crops should be mowed or 
harvested regularly, which can be time-consuming 
and difficult without appropriate tools. 


A few herbicides labeled for use in home veg- 
etable gardens can be applied over the top of grow- 
ing vegetable plants. Most can be used safely and 
are moderately effective, but improper applications 
can damage crops. Herbicides are more effective 
when applied as a preventive measure before plant- 
ing. First remove all existing weeds from the gar- 
den. Follow all label instructions. 


Controlling pests 


In most Idaho vegetable gardens, you can ignore 
insect pests if you are willing to put up with a little 
damage and minor losses of edible produce. 
However, pests occasionally show up in numbers 
sufficient to be a serious problem. 
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Figure 12. The use of living sod—the practice of 





The following five simple strategies will help you 
manage insects, slugs, and snails in a vegetable gar- 
den. The insect control chapter of this handbook 
includes more detailed information. 


¢ Bea sanitary gardener. Insects often overwin- 
ter in garden refuse, so clean up dead plant 
material at the end of the year. If you want to 
return the organic matter to the soil, till or 
plow the garden after harvesting the last crops. 


e Maintain good plant health. Healthy plants 
can often partially defend themselves from 
pests. Even if insects do some damage, the 
plants will have a good chance of recovering. 


e Use physical barriers and cultural controls. 
You can keep some types of pests at bay by 
preventing access to your plants. For example, 
collars around the lower stems of small plants 
will foil cutworms. Wood ashes or sharp sand 
will discourage slugs and snails. Other meth- 
ods include using colored plastic mulches and 
spraying insects with a hard stream of water. 


e Encourage or release beneficial insects. A little 
patience will go a long way toward controlling 
many insects, such as aphids. Once pests show 
up, their predators will arrive and begin elimi- 
nating them. Purchasing and releasing benefi- 
cial insects such as ladybugs and lacewings 
may speed up the process. Two things will 
increase populations of predatory insects. One 
is to allow a few pest (prey) insects to be pres- 
ent. Predators will not come if there is nothing 
to eat, so allow a few pests to persist. The 
other strategy is to avoid using broad-spectrum 
insecticides. These products may kill pests, but 
they also eliminate many predators. 


e Judiciously use pesticides as a last line of 
defense. Some insects become serious prob- 
lems and do not respond to other control 
methods. For many insects, both organic and 
synthetic insecticide options are available. If 
you choose to use insecticides, direct the 
application to the problem rather than broad- 
casting an insecticide across the garden. Also, 
use products that target the specific pest you 
are trying to control. The goal is to control the 
pest without harming the beneficial insects 
that naturally reduce pest populations. 


planting and mowing grass between vegetable garden 
plots—is a good way to control weeds. This method 
is effective around both bordered or open blocks. 


Insects and other pests that commonly infest 
Idaho gardens at damaging levels include the fol- 
lowing. 
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Aphids 

These soft-bodied insects are usually found 
crowded at the ends of succulent new growth. 
Insecticidal soaps or a hard stream of water that 
knocks them off the plant usually are sufficient to 
eliminate damage. Also, aphids will almost always 
be eliminated by predators if you are patient 
enough to let their natural enemies do their work. 


Grubs and wireworms 


These soil dwellers often damage the roots and 
lower stems of plants. They are difficult to control 
and may require the use of a soil-applied insecticide 
before planting. Thus, you must know the garden’s 
history and realize the problem exists before damage 
appears. Once damage is visible, it is hard to apply 
effective controls without damaging young plants. 


Cutworms 


This pest often kills seedlings and transplants by 
chewing through the stems at ground level. 
Cabbage, broccoli, tomatoes, and other soft- 
stemmed transplants are common victims. Placing 
cardboard collars around the base of plants is an 
effective way to prevent damage. Some insecticides 
are also effective. 


Corn earworm 


This pest is common in the warmer regions of 
Idaho. Control usually requires the use of an organic 
or synthetic insecticide, applied once or twice while 
the plants are in silk. Begin control measures when 
the silks appear and continue as long as they are 
green and pliable. 


Slugs and snails 


Slugs and snails are less of a problem in our dry 
climate than they are in wetter areas. In fact, if you 
have a slug problem, you may be watering too much 
and too often. Water less, and the problem may be 
reduced. If reducing irrigation doesn’t solve the 
problem, baits and traps can be partially effective. 


Cabbage looper 

These slender green caterpillars infest all cole 
crops (broccoli, cabbage, cauliflower, kale, etc.). 
They chew holes in the leaves, deposit web-like 
material, and leave their frass (droppings) on the 
plants. They can be ignored in small numbers, but 
may require control with Bacillus thuringiensis (the 
organic pesticide sold as Bt) or another insecticide if 
they become very numerous. 


Tomato hornworms 

These large, ferocious-looking caterpillars can be 
very damaging to tomato and potato plants. One 
large individual can defoliate a plant in a day or 
two. Physical control is the best method for elimi- 
nating this occasional pest. Pick them off the plants 
and step on them or squeeze them between two 
rocks. For the squeamish, simply remove them from 
the garden. 


Colorado potato beetles 

These pests are a serious problem on potato 
plants and occasionally on tomatoes. If only a few 
are present, you can remove them from plants by 
hand. If numerous, they may require an insecticide. 
A hard stream of water may knock them from 
plants, but unless they are very small, they likely 
will climb back onto the plant and keep eating. 


Mexican bean beetle 

The bright-orange, prickly-looking larvae of this 
beetle can quickly skeletonize leaves of bean plants. 
Heavy infestations may require an insecticide appli- 
cation. 


Controlling plant diseases 


The dry climates common to Idaho limit the 
number of diseases in vegetable gardens. However, 
a few serious problems should be monitored. 


Viruses 

A number of common virus diseases occur on 
vegetable crops. Examples include zucchini yellows, 
cucumber mosaic, potato leafroll virus, tomato spot- 
ted wilt, and tomato mosaic. Viruses are difficult to 
control. Once a plant is infected, it cannot be cured. 
The only solution is to remove the affected plants to 
prevent spread to healthy plants. 


If you have recurring problems with any virus 
disease, you will need to identify the virus and learn 
about the disease and its vectors. Vectors are organ- 
isms, usually insects, that spread a disease. Develop 
a strategy to control these vectors. You may need to 
seek help from a Master Gardener, extension educa- 
tor, nurseryman, or other qualified person. 


Bacteria 

Many fruit rots and some leaf spot diseases are 
caused by bacteria. There are no chemical products 
registered for control of bacteria in vegetable gar- 
dens. The best methods for controlling these diseases 
are cultural. Keep fruit off the ground and make sure 
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to allow plant surfaces to dry between watering. 
Eliminate plant refuse from diseased plants. 


Fungi 

The most common plant diseases involve fungal 
pathogens. Some fungal diseases live in the soil and 
attack the plant through the roots; others directly 
attack leaves, stems, flowers, and fruits. 


Crop rotation— moving each vegetable to a dif- 
ferent place in the garden each year—is a good way 
to control soil fungi. Rotation is especially impor- 
tant for controlling verticillium wilt in potatoes, 
peppers, and tomatoes; club root in broccoli, cauli- 
flower, and other cole crops; and vine wilts in the 
vine crops (squash, cucumbers, and melons). 


Keeping fruit off the ground helps prevent fruit 
damage. Limit the impact of foliar fungi by allow- 
ing foliage to dry between irrigations. However, 
some fungi, such as powdery mildew, may still 
become a problem on many crops. Foliar fungal 
problems that return every year may require fungi- 
cidal applications. Most fungicides work best if they 
are applied before plants show symptoms. Thus, the 
decision to use fungicides may need to be based on 
past history. 


FURTHER READING AND RESOURCES 


Web Sites 


Many University of Idaho publications about gardening 
are available from your county’s UI extension office 
or online at http://info.ag.uidaho.edu. 

The University of Idaho maintains a gardening web site 
that includes information on producing vegetables. It 
is called “Idaho Landscapes and Gardens” and can be 
accessed at 
http://www.extension .uidaho.edu/idahogardens/ 


Published 1993. Revised 2009. 
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Chapter 21 
Vegetable Crop Recommendations 
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INTRODUCTION 


Understanding the growth characteristics and 
management requirements of individual vegetable 
crops can be important in helping gardeners achieve 
superior productivity and quality. This chapter 
provides information about some of the most 
common vegetables produced in Idaho gardens. 


The recommendations provided here are not the 
final word in growing vegetables. Every gardener 
has a unique situation created by his or her climate, 
soils, property, and personal objectives. Nothing 
replaces experience. This chapter is a good starting 
place, but each gardener should rely as much on 
experience as on the written word. 


Fertilizer recommendations 


Determining the optimal fertilizer rate for each 
vegetable crop can be challenging. When 
establishing a vegetable garden, and periodically 
thereafter, it is a good idea to take a soil sample and 
have it evaluated by a competent laboratory. Ifa 
garden space has been significantly improved, such 
as by the addition of topsoil, it is also wise to test 
the soil. 


The soil test will provide the basis for fertilizer 
application rates. Private soil laboratories often 
supply recommendations along with test results. If 
recommendations are not provided, Extension 
educators can help you interpret the soil test results. 


In addition to helping you decide how much 
fertilizer to apply, soil tests can help you choose 
appropriate fertilizer products. Many fertilizer 
formulations are available, making it possible to 
meet plant needs in a variety of situations. For 
example, if a soil test indicates low levels of 
nitrogen (N), but high levels of phosphorus (P) and 
potassium (K), an appropriate product would be 


high in N but low in the other nutrients, e.g., 21-0-0 
(N-P-K) or 46-0-0. On the other hand, if N is high 
and other nutrients are somewhat low, it might be 
best to choose a 5-10-10 or 10-10-10 formulation. 
See the chapter on “Soils and Fertilizers” to learn 
how to calculate fertilizer application rates. 


Once a garden is in successful production, it is 
not essential to test the soil every year. In this case, 
you can follow recommendations based on average 
soil nutrient levels, such as those included in this 
chapter. If they do not prove suitable to your 
situation, test your soil and make adjustments 
accordingly. 


Consumptive yield 


Information on consumptive yield can help you 
determine how much of a crop to plant. The 
information in this chapter will enable you to 
calculate planting requirements based on your 
family’s preferences. This information is valuable 
and difficult to find. 


Nutrition 


Nutrition information can help you create a 
balanced diet. USDA researchers say that every 
person should eat 2.5 to 3.5 cups of vegetables 
every day. Vegetables contain many critical nutrients 
that are difficult to obtain from other foods. 
Researchers are learning that the nutritional value of 
vegetables goes far beyond vitamins and minerals. 
Vegetables also include many compounds that help 
reduce the risk of cancer, reduce the impact of 
aging, strengthen the immune system, and protect 
memory and eyesight. Any crop that supplies 5 to 
20 percent daily value (DV) of a nutrient is 
considered a “good source”; any crop that supplies 
more than 20 percent DV of a nutrient is considered 
an “excellent source.” 
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Soil temperatures 


Successful planting involves many things, 
including placing seeds in an environment in which 
they can germinate and grow. Soil temperature is 
critical to successful establishment and early growth 
of all crops. Some species, such as radishes, carrots, 
and beets, are categorized as cool-season crops and 
can germinate in soils as cold as 40°F. Watermelons 
and tomatoes, on the other hand, need soil 
temperatures of at least 60°F. 


At minimum germination temperatures, most 
crops may emerge, but emergence will take a long 
time, and seedlings sometimes have more problems 
with diseases and pests than those growing in 
warmer soil. At optimal soil temperatures, seeds 
emerge most quickly, and plants have the fewest 
problems getting established. Optimal soil 
temperatures are often 20 to 30 degrees warmer than 
minimum temperatures. 


In Idaho, if we wait for optimal soil temperatures, 
it often is too late to grow a garden. Thus, we have 
to balance the needs of the seeds with the reality of 
where we live. Somewhere between the minimum 
and optimal soil temperature is usually good enough 
to get plants off to a healthy start. 


Recommendations for planting-time soil 
temperatures in this chapter are within this range. 
You’ll need to balance these recommendations 
against other factors, such as the need to start plants 
early enough to allow harvest within the normal 
growing season. 


In Idaho, we often see large swings in 
temperature from day to night. Although soil 
temperatures do not vary as widely, they do 
somewhat mimic air temperatures. Thus, soil 
temperatures can be suitable for planting during the 
day, but fall lower at night. It is the daytime 
maximum soil temperature that is most important. If 
soil temperatures are within an acceptable range 
during much of the day, germination and emergence 
will occur normally. 


Follow these steps to measure soil temperature. 


1. Obtain a good soil thermometer (available at 
nurseries and garden stores). 


2. Locate the exact spot where you will plant 
the crop of interest. Even a few feet away, the 


conditions can be different because of shade, 
structures, etc. 


3. Insert the probe to the depth at which you 
will plant the seed (about | inch is a good 
average for all seeds) so you can test the 
actual location of the seed. 


4. Wait 1 to 2 minutes for the probe to stabilize. 
5. Read and record the temperature. 


Take the temperature over a period of days. It’s 
best to test at the time of day when maximum (5 to 
7 p.m.) and minimum (6 to 8 a.m.) temperatures 
occur. With this information, you can compute an 
average daily soil temperature. Many publications 
use the daily average for making planting 
recommendations. (In this chapter, 
recommendations are based on daily maximum 
temperatures rather than on average temperatures. ) 


BEANS 


Snap beans 
(Phaseolus 
vulgaris), grown 
for the immature 
pod, originated in 
Central America. 
Both bush and 
pole types were 
widely used by 
native peoples. 
Bush beans ripen earlier, but pole bean yields are 
higher. There are several popular types of snap 
beans, including wax, flat pod, green, and purple 
beans. Other types of beans that enjoy some 
popularity include shell beans, fava beans, lima 
beans, and soybeans. 





Bush beans are the most popular type of snap 
bean. Because these beans grow to a certain size, 
blossom, set fruit, and then stop growing, they are 
referred to as determinate. Bush beans provide the 
advantage of having all the pods reach harvestable 
size at nearly the same time. Pole beans, on the 
other hand, are indeterminate. They continue to 
grow and produce throughout the season and will 
have both blossoms and mature beans on the same 
plant. Pole beans provide fresh pods over a long 
period of the summer. 
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Growing suggestions 

Achieving an acceptable stand of beans begins 
with selection of quality seed. Bean seed that is 
damaged (e.g., cracked seed coats) will not emerge 
properly, if at all. Inspect seed for damage 
before purchasing. 


Soil type and soil preparation 

Beans do best on lighter soils, but will grow on 
almost any well-drained soil. Do not till wet soils in 
preparation for planting beans. 


Beans produce best in soils with sufficient 
organic matter. Soils low in organic matter should 
be amended with compost or manure (added the 
previous fall, if possible). Work soil well to produce 
a deep, friable bed. Good soil tilth helps beans 
develop a healthy root system. 


Planting 

It is best to plant beans directly into the garden 
1 to 3 weeks after the average last killing frost in 
the spring, when the daytime air and soil 
temperatures approach 65°F. Planting into cold soils 
will reduce seedling emergence and vigor. 


Some people soak vegetable seeds overnight 
before planting them to hasten germination. This 
practice is discouraged for beans, as it often injures 
the seed, resulting in poor germination and 
weakened plants. 


Planting specifications: 


¢ Seed spacing: 1.5—2 inches 

¢ Final spacing: 3-6 inches 

¢ Ounces of seed per foot: 0.13 
* Row width: 18-30 inches 

¢ Seed depth: 1.5—2 inches 

* Germination: 6-14 days 


Fertilizer 

Beans are a legume and can meet most (but not 
all) of their own N needs through their N-fixing 
ability. If you plant beans into soils where legumes 
haven’t grown before, it might be helpful to 
inoculate the seed with rhizobium bacteria to 
stimulate N fixation. Inoculum can be purchased at 
garden centers. 


Although beans require minimal applications of 
N, levels of P, K, and other nutrients must be 
adequate to ensure productivity. Apply fertilizer 
during soil preparation. A 5-10-10 or similar 
fertilizer formulation is usually adequate. Add the 


equivalent of 0.1 to 0.2 lb N (in combination with P 
and K) per 100 square feet. 


Weed control 


Season-long weed control is important for beans 
because they are only moderately competitive with 
weeds. Control weeds through mechanical tillage, 
hand weeding, or use of a labeled garden herbicide. 
Be careful when cultivating close to plants to avoid 
damaging the roots. 


Irrigation 

Beans have a shallow root system and little 
tolerance of drought stress. Optimal irrigation 
entails frequent, small applications of water. On clay 
or loam soils, apply | to 1.5 inches of water every 
3 to 5 days. On sandy soils, apply smaller amounts, 
but more frequently. 


Insects 

Several insects can infest beans in Idaho, but they 
rarely reach population levels that require control. 
Spider mites can be a problem in some years when 
the weather is hot and dry. They are best controlled 
by using overhead irrigation or spraying the leaves 
with a hard stream of water for several days in a 
row. Loopers, armyworms, and Mexican bean 
beetles can damage leaves. In cases of severe 
infestation, these pests may require the use of a 
labeled organic or traditional insecticide. 


Diseases 

Many fungal, bacterial, and viral diseases affect 
beans. However, if good-quality seed from a 
reputable supplier is used, diseases rarely become 
serious in Idaho gardens. Seed and root rots can 
affect seedling emergence and early plant growth. 
Prevent these diseases by applying little or no 
irrigation during germination and early seedling 
growth. White mold, a fungal disease that rots the 
pods if they touch the ground, can be a problem if 
the soil surface remains wet for long periods of 
time. Allowing the soil to dry slightly between 
irrigations usually controls this disease. 


Harvest 


Harvest beans when pods are about 3 inches long 
and before the seed is much larger than the diameter 
of a pencil lead. Harvest every 3 or 4 days to 
prevent over-maturity. Frequent picking of pole 
beans stimulates the plants to produce new pods and 
helps to ensure a heavy yield. 
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Storage 

Quality is highest if beans are consumed or 
processed immediately. However, they can be held 
for a few days under refrigeration and high humidity 
without a serious loss of quality. If allowed to wilt, 
quality diminishes rapidly. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 6-12 lb fresh beans per person 

¢ 12-14 lb canned or frozen beans per person 
¢ Each foot of row will yield 0.5 Ib. 

Plant 12—52 feet of row per person. 


Nutritive value 


Beans contain zea-xanthin, which is known to 
improve eye health and reduce the effects of aging. 
They are a good source of vitamin C, vitamin K, 
vitamin A, vitamin B6, folate, thiamin, riboflavin, 
phosphorus, and magnesium. One hundred grams 
(3.5 oz) of fresh green snap beans without butter or 
salt contain 31 calories, 1.8 grams of protein, 

0.2 gram of fat, 7 grams of carbohydrates, and 
2.7 grams of dietary fiber. Fresh snap beans contain 
90 percent water. 


BEETS 


Beets (Beta vulgaris) are 
native to the Mediterranean 
area of North Africa, Europe, 
and western Asia. The leaves 
have been eaten since before 
written history. The roots were 
used medicinally and didn’t 
become a popular vegetable 
until French chefs began 
popularizing them in the 
1800s. Beet powder has been used as a coloring 
agent in many foods, including the tomato sauce 
used on frozen pizzas. 





Among beet cultivars, there is much room for 
personal preference. The roots may be round, flat, or 
elongated. Most are red or purple, but several other 
colors are now available as a result of modern 
breeding efforts. It is best to select cultivars that 
mature in 55 to 65 days. 


Growing suggestions 


Beets are cool-weather biennials that are grown 
as annuals for their leaves and roots. They produce 


the best quality when grown in cool soil and 
full sun. 


As beets grow and the roots start to bulge out of 
the soil, it may be advisable to hill soil around them. 
Keeping the roots covered with soil will protect 
texture and color. 


Soil type and soil preparation 

Beet roots develop the best shape and color in 
light or organic (peat) soils. However, they will 
grow in almost any good soil that has a good 
quantity of organic matter. Add organic matter if 
needed, preferably in the fall. Till to mix crop 
residues and organic matter into the top 7 to 
8 inches of soil. Create a fairly deep, mellow (soft) 
seedbed to prevent compaction around the 
developing roots. Avoid working soil when it is 
too wet. 


Planting 

Sow beet seeds 2 to 4 weeks before the average 
last spring frost, when the soil temperature is 
approaching 50°F. If a continual supply is desired, 
plantings can be made every 2 weeks until 
midsummer. Soak beet seeds in water overnight 
before planting to hasten germination. Beets can be 
planted in banded rows or in non-row groupings; 
give each plant about 6 to 8 square inches of space. 


Planting specifications: 


¢ Seed spacing: 0.5—0.75 inch 
¢ Final spacing: 2—3 inches 

* Ounces of seed per foot: 0.01 
* Row width: 12-18 inches 

¢ Seed depth: 0.5—1 inch 

* Germination: 10-15 days 


Fertilizer 

Beets require very little fertilizer. All of the 
fertilizer can be applied during soil preparation. A 
5-10-10 or similar fertilizer formulation is usually 
adequate. Add the equivalent of 0.25 Ib N (in 
combination with P and K) per 100 square feet. 


Weed control 


Beets require full-season weed control because 
they are never fully competitive with weedy plants. 
Shallow cultivation should be used when necessary, 
as deep cultivation close to the plants can damage 
the root system, reducing yield and quality. A 
general garden herbicide can be effective in limiting 
weed populations. 
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Irrigation 

Shallow planting and problems with soil crusting 
mean that beets may need several light irrigations to 
ensure good seedling emergence. Once emerged, 
beets will do fine with any irrigation regime that 
maintains consistent soil moisture. Apply 1.5 to 
2 inches of water every 5 or 6 days on most soils. 


Insects 

Beets can be damaged by several species of 
caterpillars, leafminers, and aphids. However, in 
most garden situations, beets can withstand these 
minor infestations without significant control 
measures. 


Diseases 


In Idaho gardens, beets may show mild 
symptoms of powdery mildew. This disease seldom 
requires control measures. Curly top virus, 
expressed as mottled or malformed leaves, may 
appear. Remove infected plants to minimize spread 
to healthy plants. 


Harvest 


Beet leaves can be harvested and used as a 
potherb at any time during the growing season. Beet 
roots can be harvested as soon as they are large 
enough to use. Roots are ready to be harvested 8 to 
9 weeks after seeds are sown and are most tender 
when less than 2 inches in diameter. Harvest before 
roots become woody. Pull the beet and cut off the 
tops about | to 1.5 inches above the crown. 


Storage 

With tops removed, beets will keep for several 
months under refrigeration (just above freezing) 
with high humidity. 


Consumptive yield 
Compute household planting requirements 
as follows: 


¢ 7-12 lb fresh beets per person 

¢ 12-30 lb canned or frozen beets per person 
¢ Each foot of row will yield 1.25 lb. 

Plant 6 to 34 feet of row per person. 


Nutritive value. Beets, especially dark red ones, 
are very high in antioxidants, compounds shown to 
lower cancer risk, improve memory, and reduce the 
effects of aging. They are an excellent source of 
folate and potassium and a good source of 
vitamin C, vitamin B6, iron, manganese, 
phosphorus, and copper. One hundred grams 


(3.5 0z) of raw red beets contain 43 calories, 

1.6 grams of protein, 0.2 gram of fat, 9.6 grams of 
carbohydrates, and 2.8 grams of dietary fiber. Beet 
roots are made up of 88 percent water. 


BROCCOLI 


Broccoli (Brassica 
oleracea) is native to 
the Mediterranean 
area, where it probably 
was developed from a 
wild cabbage species 
by the ancient 
Etruscans. The Italians 
seem to be the first 
group of people to 
develop a real interest in broccoli. When introduced 
into England, it was called “Italian asparagus.” 
Broccoli was brought to America by immigrants, 
but didn’t become a popular vegetable in the United 
States until the 1920s. 





Many outstanding cultivars of broccoli are 
available for garden production. Newer hybrid 
cultivars often have very large, high-quality heads 
that mature uniformly. Some of the older open- 
pollinated cultivars produce multiple crops by 
reheading after harvest. These secondary heads are 
often small but provide a continuous supply for 
table use. 


Growing suggestions 

Broccoli can be planted as seed, but there are 
many advantages to using transplants. Transplanting 
makes weed control easier, reduces seedling disease 
and insect problems, and improves quality by 
allowing harvest before hot weather sets in. 
Broccoli plants are easy to transplant, as long as the 
seedlings are hardened off before being placed in 
the garden. 


Soil type and soil preparation 

Broccoli will grow in most soils, from sand to 
clay. Prepare the seedbed when the soil has 
sufficient moisture to form a ball that crumbles into 
medium-size fragments under finger pressure. 
Broccoli quality will be enhanced by working in 
large amounts of organic matter. 


Planting 
Broccoli can be direct seeded up to 4 weeks prior 
to average last frost. Direct seeding is recommended 





21-6 VEGETABLE CROP RECOMMENDATIONS 


CHAPTER 21 


only for areas with a relatively long, cool spring 
season that will allow the broccoli to mature before 
summer heat sets in. Plant seeds 0.5 inch deep. With 
proper moisture, germination will occur in 3 to 

10 days. 


In most of Idaho, broccoli performs best if 
transplanted. Broccoli can be transplanted 2 to 
4 weeks before average last spring frost. Transplants 
should be stocky, have a stem about the diameter of 
a pencil, and be dark green and vigorous. Overly 
large or weak transplants will not produce large, 
quality heads. New transplants may require 
protection from wind and extreme frost events 
(below 25°F). 


To produce your own transplants, sow broccoli 
seeds indoors 5 to 7 weeks prior to the predicted 
transplant date. Before setting the transplants into 
the garden, harden them off by setting them outside 
for increasing periods of time during the last 1 or 
2 weeks of growth. 


Transplanting specifications: 


¢ Final spacing: 18-24 inches 
* Row width: 24-30 inches 


Fertilizer 

Broccoli is a heavy feeder and responds 
positively to adequate levels of N, P, and K. Split 
applications work best to keep broccoli growing 
vigorously through harvest. Apply the equivalent of 
0.25 Ib N Gin combination with P and K) per 
100 square feet during soil preparation. A 10-10-10 
fertilizer formulation (or similar nutrient ratios) is 
usually appropriate. Sidedress an additional 
0.25 Ib N when the plants are about 12 inches tall. 
For sidedressing, select a high-N fertilizer such as 
21-0-0 or 46-0-0. 


Weed control 


Early-season weed control is important for 
broccoli. Once established, plants compete fairly 
well with weeds. Control weeds through mechanical 
tillage, hand weeding, or use of a labeled garden 
herbicide. When tilling close to plants, tillage 
should be shallow in order to prevent damage to 
roots. Also, try to avoid damaging the large, brittle 
leaves of mature plants. 


Irrigation 

Drought stress has a marked effect on broccoli 
quality, making heads fibrous and strong flavored. It 
is important to provide consistent, timely irrigation. 
Optimal irrigation entails frequent, small 
applications of water. On clay or loam soils, apply 
1 to 1.5 inches of water every 3 to 5 days. On sandy 
soils, apply smaller amounts, but more frequently. 


Insects 


Common broccoli pests in Idaho include aphids, 
cabbage worms, cabbage loopers, and cutworms. 
Aphids can be washed from the plant using a hard 
stream of water. Serious infestations may require the 
use of a labeled insecticide. Cabbage worms and 
cabbage loopers damage both the leaves and the 
heads. Cabbage worms often inhabit the heads and 
become evident only upon cooking. They may 
require an insecticidal product for good control. 
Early transplanting often allows harvest before 
cabbage worms and loopers become a problem. 
Cutworms often kill new transplants by chewing 
them off at ground level. Placing small cardboard 
collars around the base of the plants often prevents 
this problem. 


Diseases 


There are no consistent, serious diseases of 
broccoli in Idaho gardens. 


Harvest 


Harvest broccoli when the center head is 4 to 
10 inches across. However, head size is not the 
critical factor in determining maturity. Harvest when 
heads reach maximum size but are still compact and 
dark green, as heads quickly lose quality once the 
buds start to separate and turn yellow. Harvest by 
cutting the stem 3 inches below the flower buds. 
Utilize both the stem and the head. After the first 
harvest, broccoli often produces small lateral heads. 
If the central head becomes overly mature, remove 
it to stimulate production of these side shoots. 


Storage 

Broccoli head quality deteriorates very quickly 
following harvest. Broccoli is rarely stored and 
should be prepared or processed immediately after 
harvest. If necessary, it can be held for a few days at 
near-freezing temperatures in a moist refrigerator. 
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Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 3-5 lb fresh broccoli per person 

¢ 5-6 lb frozen broccoli per person 

¢ Each foot of row will yield 0.75 lb. 
Plant 4 to 15 feet of row per person. 


Nutritive value 


Broccoli is remarkably nutritious. It contains 
many phytonutrients, including thiocyanates, 
indoles, sulforaphane, isothiocyanates, and 
flavonoids, which help prevent prostate, colon, 
urinary tract, pancreatic, and breast cancers. 
Broccoli is an excellent source of vitamin C and 
vitamin K. It is a good source of thiamin, riboflavin, 
folate, vitamin E, vitamin B6, magnesium, 
manganese, iron, phosphorus, and potassium. One 
hundred grams (3.5 oz) of broccoli (head or bud 
clusters, stems, and leaves) contain 31 calories, 
2.8 grams of protein, 0.4 gram of fat, 6.6 grams of 
carbohydrates, and 2.6 grams of dietary fiber. 
Broccoli heads contain about 89 percent water. 


BRUSSELS SPROUTS 


Brussels sprouts 
(Brassica oleracea) 
originated in Europe, 
principally in Brussels, 
Belgium. They are 
considered to be one of 
the “newer” vegetables, 
having been cultivated 
for only about 400 years. 
They were first 
described in the literature in 1587. By 1800, they 
were commonly grown in Belgium and France. 
Some people were growing Brussels sprouts in the 
United States by 1800, but they have never become 
widely popular in this country. 





Brussels sprouts resemble small cabbages but 
require a longer growing season than cabbage. 
There are two major classes of Brussels sprouts, 
dwarf and tall. The dwarf types mature in fewer 
than 100 days and are best for the cooler regions of 
Idaho. The tall types require up to 100 days to 
mature and are suitable for the warmer areas of 
the state. 


Growing suggestions 

Brussels sprouts are best planted as transplants. 
Transplanting makes weed control easier and 
reduces seedling disease and insect problems. 
Brussels sprouts are easy to transplant, as long as 
the seedlings are hardened off before being placed 
outside in the garden. 


Late in the season, tall plants may become 
susceptible to damage from wind. Prevent plants 
from tipping over by installing support stakes. 


Soil type and soil preparation 

This vegetable is adaptable to various soil types, 
as long as the soil is fertile, has good texture, and is 
moist. Brussels sprouts quality is enhanced by 
incorporating large amounts of organic matter. 


Planting 

If producing your own transplants, sow seeds in 
containers 4 to 6 weeks before transplanting in the 
garden. Otherwise, purchase transplants that are 
stocky, healthy, and not too large (stems the 
diameter of a pencil). Place them in the garden 2 to 
4 weeks before average last frost. Protect them from 
wind and hard frost for the first 1 or 2 weeks. 


Transplanting specifications: 


¢ Final spacing: 18-24 inches 
* Row width: 24-30 inches 


Fertilizer 

Brussels sprouts require high levels of fertility. 
Split applications of N work best to keep Brussels 
sprouts growing vigorously through final harvest. A 
preplant fertilizer application of 0.2 lb N for each 
100 square feet is recommended. A 10-10-10 
fertilizer formulation (or similar nutrient ratios) is 
usually appropriate. When plants are about one-third 
their final height, sidedress with an additional 
0.2 Ib N per 100 square feet. For sidedressing, select 
a high-N fertilizer such as 21-0-0 or 46-0-0. 


Weed control 


Early-season weed control is important for 
Brussels sprouts. Once established, plants compete 
fairly well with weeds. Control weeds through 
mechanical tillage, hand weeding, or use of a 
labeled garden herbicide. As Brussels sprouts 
approach maturity, tillage close to plants should be 
shallow in order to prevent damage to roots. Also, it 
is important not to damage the large, brittle leaves 
of mature plants. 
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Irrigation 

Good flavor and tenderness of Brussels sprouts 
depend on proper irrigation and consistent soil 
moisture. Optimal irrigation entails frequent, small 
applications of water. On clay or loam soils, apply 
1 to 1.5 inches of water every 4 or 5 days. On sandy 
soils, apply smaller amounts, but more frequently. 


Insects 


Common pests of Brussels sprouts in Idaho 
include aphids, cabbage worms, cabbage loopers, 
and cutworms. Aphids can be washed from the plant 
using a hard stream of water. Serious infestations 
may require the use of a labeled insecticide. 
Cabbage worms and loopers damage leaves, but are 
a serious problem only if they partially defoliate the 
plants. They can be removed by hand or may 
require an insecticidal product for control. 
Cutworms often kill new transplants by chewing 
them off at ground level. Placing small cardboard 
collars around the base of the plants often prevents 
this problem. 


Diseases 


Serious diseases of Brussels sprouts in Idaho 
gardens are rare. 


Harvest 

As the sprouts on the main stem begin to enlarge, 
remove the lower leaves of the plant. Harvest 
sprouts as they become solid and about | to 2 inches 
in diameter. The lowest sprouts will mature first. To 
speed up sprout maturity, pinch off the tip of each 
plant in late August or early September; however, 
this may reduce the total yield of the plant by as 
much as one-third. Brussels sprouts can withstand 
cold fall temperatures, and the best tasting sprouts 
are those that mature after the first fall frost. 


Storage 

When nighttime temperatures drop to 20°F ona 
regular basis, dig up the plants with a little soil 
remaining around the roots. Put them into a deep 
cold frame or in an unheated dark garage. They will 
continue to grow until all the sprouts mature. 


Harvested Brussels sprouts can be stored for 2 to 
3 weeks in a refrigerator at a temperature near 
freezing and with high humidity. They should not be 
stored with apples or other fruits because they may 
become bitter due to the presence of a gaseous 
compound called ethylene. 


Consumptive yield 


Compute household planting requirements 
as follows: 


* 1.5—4 lb fresh Brussels sprouts per person 

¢ 4-6 lb canned or frozen Brussels sprouts per 
person 

¢ Each foot of row will yield 0.5 Ib. 

Plant 3 to 20 feet of row per person. 


Nutritive value 


Brussels sprouts are an outstanding source of 
vitamin K, which is linked to bone health. They are 
also an excellent source of vitamin C and a good 
source of thiamin, folate, riboflavin, vitamin E, 
vitamin B6, iron, magnesium, manganese, 
phosphorus, and potassium. One hundred grams 
(3.5 oz) of Brussels sprouts provide 3.4 grams of 
protein, 0.3 gram of fat, 9 grams of carbohydrates, 
43 calories, and 3.8 grams of dietary fiber. Fresh 
Brussels sprouts are 86 percent water. 


CABBAGE 


The wild 
relatives of the 
cabbage plant 
are native to the 
Mediterranean 
area of Europe. 
These 
nonheading 
types of 
cabbage were cultivated for thousands of years 
before people began to prefer the smaller, tender 
leaves packed more closely in the center of certain 
plants. Initially, people had gravitated toward plants 
with large, succulent leaves. They chose these plants 
as their source of seed for the next year. Kale was 
developed by the 5‘ century B.C. Later, selection 
began for small, tender leaves, and over time plants 
began to emerge that had cluster or “head” 
formation. By the 1st century A.D., cultivated 
cabbage (Brassica oleracea) looked much like the 
plants we grow today. 





Cabbage cultivars vary widely. Maturity times 
vary, and heads may be globular or flat; smooth or 
savoy; and green, red, or purple. Some cultivars 
produce heads that will store for many months 
under proper conditions. Choose cultivars based on 
personal preferences and growing conditions. 
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Growing suggestions 

Cabbage can be either transplanted or direct 
seeded. Transplanting is best in short-season areas. 
Also, transplanting makes weed control easier and 
reduces seedling disease and insect problems. 
Cabbage is easy to transplant, as long as the 
seedlings are hardened off before being placed 
outside in the garden. 


To achieve best quality, cabbage must be supplied 
with consistent growing conditions. Any fluctuation 
in rate of growth, caused by stress, nutrient 
deficiencies, or lack of water, can cause the heads 
to split. 


Soil type and soil preparation 

Cabbage is adaptable to various soil types, as 
long as the soil is fertile, has good texture, and is 
moist. Begin seedbed preparation when the soil has 
sufficient moisture to form a ball that crumbles into 
medium-size fragments under finger pressure. 
Cabbage quality is enhanced by working in 
organic matter. 


Planting 

If direct seeding, plant extra seeds and thin to a 
final stand. Plant cabbage 3 to 5 weeks prior to 
average last frost or as soon as the soil is dry 
enough to be worked. 


Transplants can be purchased or grown from 
seed. If producing your own transplants, sow seeds 
into containers 4 to 6 weeks before transplanting to 
the garden. Otherwise, purchase transplants that are 
stocky, healthy, and not too large. (Stems should be 
the diameter of a pencil.) Large cabbage transplants 
may bolt (produce seed stalks instead of heads) if 
subjected to several weeks of 40° to 50°F weather. 
Transplant to the garden 2 to 4 weeks before 
average last frost. 


Planting specifications: 


¢ Seed spacing: 1.25—1.5 inches 
¢ Final spacing: 1-2 feet 

¢ Ounces of seed per foot: 0.01 
* Row width: 24-30 inches 

¢ Seed depth: 0.25—0.5 inch 

* Germination: 4-10 days 


Transplanting specifications: 


¢ Final spacing: 18—24 inches apart 


Fertilizer 

Cabbage is a heavy nutrient user and needs a 
good supply of most nutrients, especially N, P, and 
K. Split applications work best to keep cabbage 
growing vigorously through harvest. Apply 
0.25 Ib N Gin combination with P and K) per 
100 square feet before planting. A 10-10-10 
fertilizer formulation (or similar nutrient ratios) is 
usually appropriate. Sidedress an additional 
0.25 Ib N, using a 21-0-0, 46-0-0, or similar high-N 
fertilizer, when the plants show signs of heading. 


Weed control 

Early-season weed control is important. Once 
established, plants compete well with weeds. 
Control weeds through mechanical tillage, hand 
weeding, or use of a labeled garden herbicide. Once 
plants reach full size, tillage activities close to 
plants should be shallow in order to prevent damage 
to roots. Also, avoid damage to the large, brittle 
leaves of mature plants. 


Irrigation 

Head size and tenderness depend on proper 
irrigation and consistent soil moisture. Optimal 
irrigation entails frequent, small applications of 
water. On clay or loam soils, apply 1 to 1.5 inches 
of water every 3 to 5 days. On sandy soils, apply 
smaller amounts, but more frequently. 


Insects 

Common pests of cabbage in Idaho include 
aphids, cabbage worms, cabbage loopers, and 
cutworms. Aphids can be washed from the plant 
using a hard stream of water, although they may 
crawl under the outer leaves of the head, where they 
are difficult to reach. Heavy infestations may 
require use of a labeled insecticide. Cabbage worms 
and loopers usually do the most damage to the outer 
leaves of the head and are a serious problem only if 
they consume large portions of the outermost layer. 
They can be removed by hand or may require an 
insecticidal product for control. Cutworms often kill 
new transplants by chewing them off at ground 
level. Placing small cardboard collars around the 
base of the plants often prevents this problem. 


Diseases 


There are few, if any, serious diseases of cabbage 
in Idaho gardens. 
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Harvest 

Cabbage is ready to harvest 50 to 65 days after 
transplanting. The heads should be solid, but must 
be picked before they crack. Soft heads have poor 
quality. Heads may split during hot weather if the 
water supply fluctuates. 


Reducing irrigation or twisting the mature heads 
part of the way around to sever half the roots will 
allow mature cabbage to stay in the garden longer 
without losing quality. Plants harvested early in the 
summer and left with as many leaves as possible 
often develop small heads where the leaves meet the 
stem. These heads are edible and should be picked 
when firm. 


Cabbage can withstand very light frosts before 
harvest. However, temperatures below 30°F may 
result in injury that will eventually cause the head to 
break down. 


Storage 

For storage, place mature cabbage heads in a pit, 
trench, outdoor cellar, or cool storage room. The 
temperature should be as near 32°F as possible, and 
definitely 40°F or below. Humidity should be high. 
Stored cabbages will last well into winter. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 4-5 lb fresh cabbage per person 

¢ 6-12 lb processed cabbage per person 
¢ Each foot of row will yield 0.8 Ib. 
Plant 5—21 feet of row per person. 


Nutritive value 

Cabbage contains thiocyanates, indoles, 
sulforaphane, isothiocyanates, and flavonoids, 
which help prevent cancer and lower “bad 
cholesterol.” It is an excellent source of vitamin C 
and vitamin K, as well as a good source of thiamin, 
vitamin B6, folate, iron, and manganese. One 
hundred grams (3.5 oz) of cabbage supply 1.3 grams 
of protein, 0.1 gram of fat, 5.8 grams of 
carbohydrates, 25 calories, and 3.8 grams of dietary 
fiber. Fresh cabbage consists of 92 percent water. 


CANTALOUPES 


Evidence exists 
that cantaloupes 
(Cucumis melo) 
were cultivated 
from Egypt to 
Tran and 
northern India as 
early as 

2400 B.C. Dried 
and roasted 
melon seeds have been a favorite throughout the 
Middle East and China for several thousand years. 
During the 15" century, Arabs brought melon seeds 
to southern Spain, where the fruit became popular. 
From there, Columbus took them on his second 
voyage to the New World, and they were planted in 
Haiti. Cantaloupes were soon being grown in 
Central and South America, where the native 
populations enjoyed the new fruit. By the 1600s, 
cantaloupes were being grown in parts of North 
America. They didn’t become a popular crop in the 
United States, however, until after the Civil War. 





Most cantaloupe cultivars are suitable for 
production in the south-central and southwestern 
regions of Idaho. In all other areas, it is important to 
select early-maturing cultivars. In short-season 
areas, early cultivars of standard netted muskmelons 
may mature to a quality harvestable state. Most 
crenshaw, cassava, honeydew, or Christmas-type 
melons require a longer season than is usually 
available. 


Growing suggestions 

Cantaloupe plants have separate male and female 
flowers on the same vine and are cross pollinated. 
For this reason, they need insects to pollinate the 
flowers. It is important to protect pollinators in the 
garden when growing cantaloupes. 


Cantaloupes require full sun all day long to 
produce the sweetest fruit. Any shade will not only 
result in inferior flavor, but may delay maturity, 
making production in marginal climates even more 
difficult. 


Cantaloupes are a warm-season crop. It is critical 
to be patient in waiting for warm, late-spring 
weather before planting them in the garden. It helps 
to provide warm growing conditions by planting 
next to a south-facing structure, planting on black 
plastic, and/or using row covers. 
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Soil type and soil preparation 

Cantaloupes are adapted to most soils, but grow 
best in a fertile, mellow soil with large amounts of 
compost. During tillage, incorporate organic matter, 
if needed. Cantaloupes will grow faster and mature 
earlier in sandy soils. 


Planting 

Cantaloupes can be either direct seeded or 
transplanted. Direct seeding usually results in 
healthier, stronger plants. Transplanting often 
provides the advantage of slightly earlier maturity. 
Direct seed 1 to 2 weeks after average last frost and 
when daytime maximum soil temperatures are near 
TOPE, 


Transplanting cantaloupes into the garden 
requires special attention to details. Use transplants 
that are healthy and at the right stage of growth. 
Transplants that are too old, etiolated (‘‘spindly’), 
slow-growing, or have been stressed at any time for 
water or nutrients seldom produce a vigorous plant. 
A root-hardening response common to this family of 
plants slows or prevents new growth on less-than- 
ideal transplants. Acceptable transplants have only 
one or two true leaves (don’t count cotyledons), are 
succulent and growing rapidly, have dark green 
color, and are short and compact. 


Timing of transplanting is usually 2 to 3 weeks 
after average last frost and only when the forecast is 
for mild weather. Once a healthy transplant has been 
placed in the garden, it must be protected from 
intense sunlight, wind, and near-freezing or freezing 
temperatures. 


Planting specifications: 


¢ Seeds per hill: 3-5 

¢ Distance between hills: 3-4 feet* 

¢ Final stand per hill: 2—3 plants 

¢ Ounces of seed per foot: 0.05 

* Row width: 4-6 feet 

¢ Seed depth: 1 inch 

* Germination: 5—14 days 

*Hill spacing for transplants is the same as 
for seed. 


Fertilizer 

Cantaloupes are heavy feeders and respond 
positively to adequate levels of N, P, and K. Split 
applications work best to keep cantaloupes growing 
vigorously throughout the season. Add the 
equivalent of 0.25 lb N (in combination with P and 


K) per 100 square feet during soil preparation. A 
10-10-10 fertilizer formulation (or similar nutrient 
ratios) is usually appropriate. Sidedress an 
additional 0.3 Ib N (21-0-0, 46-0-0, or similar 
formulation) at the time the plants begin to form 
running vines. 


Weed control 


Cantaloupes do not compete well with weeds at 
any stage of growth. Consequently, season-long 
weed control is required. Control weeds through 
mechanical tillage, hand weeding, or use of a 
labeled garden herbicide. At all stages of growth, 
tillage activities close to plants should be shallow in 
order to prevent damage to roots. Avoid damage to 
the vines during weed-control efforts. 


Irrigation 

Cantaloupes require average amounts of water as 
compared to other crops. They produce the sweetest 
melons if not over-irrigated during the latter part of 
the season. Once plants are established and growing, 
applications of 1.5 to 2 inches of water every 5 or 
6 days are usually adequate. On very sandy soils, 
you may need to supply water more frequently. 


Insects 

Cutworms are a common pest of cantaloupes in 
Idaho. They emerge from the soil at night and cut 
down newly emerged seedlings or transplants. 
Consistent problems with cutworms may require 
application of a labeled soil insecticide. Spider 
mites occasionally become problematic. They are 
best controlled by using sprinkler irrigation because 
they tend to avoid leaves that are frequently wet. 
Occasionally, an application of a miticide may 
be necessary. 


Diseases 


Repeated production of watermelons, cucumbers, 
cantaloupes, and squash can result in the buildup of 
a soil-borne disease called fusarium wilt. This 
fungus causes plants to remain small, become weak, 
turn yellow, develop burned leaf edges, and 
eventually die early. Crop rotations of at least 4-year 
intervals provide partial control. Cantaloupes are 
also very susceptible to root rots that result from 
poor soil drainage or over-irrigation. 


A few viral diseases occasionally appear on 
cantaloupes. Symptoms include malformed leaves 
and fruit, mosaic color patterns on the leaves, and 
general yellowing or stunting. Plants showing these 
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symptoms should be removed to prevent them from 
competing with healthy plants. 


Powdery mildew, identified by white, powdery 
fungal growth on the upper leaf surface, often 
appears in Idaho gardens. No control is necessary if 
it appears during the last month of the season 
because it will do little or no damage to the crop. If 
it appears earlier, it may be necessary to apply a 
labeled garden fungicide. 


Fruit rots can occur if melons sit on damp soil for 
extended periods of time. Prevent this problem by 
irrigating properly and by planting on plastic mulch 
or suspending the developing fruit above the soil. 


Harvest 


Cantaloupes must ripen on the vine for maximum 
quality. Ripe netted cantaloupes form an abscission 
layer where the stem meets the fruit, allowing the 
fruit to separate from the vine when it is ripe. When 
the stem is nearly loose, the cantaloupe is said to be 
at the full slip stage and is ready to be harvested. 
Slight softening of the blossom end, a change in the 
background color of the melon from green to yellow 
or tan, and a strong cantaloupe smell are additional 
indications of ripeness. 


Storage 

Cantaloupe fruits can be held for a few days at 
room temperature. Held for too long, they quickly 
soften and become susceptible to fruit rots. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 8-10 lb fresh cantaloupe per person 
¢ Each foot of row will yield 1 Ib. 
Plant 8-10 feet of row per person. 


Nutritive value 


Cantaloupes are very high in vitamin A, which is 
a powerful antioxidant, protects vision, and helps 
maintain healthy mucus membranes and skin. They 
are also an excellent source of vitamin C and a good 
source of niacin and vitamin B6. One hundred 
grams (3.5 oz) of cantaloupe contain 1.8 grams of 
protein, 0.2 gram of fat, 8.2 grams of carbohydrates, 
34 calories, and 0.9 gram of dietary fiber. Fresh 
cantaloupe fruits are 90 percent water. 


CARROTS 


The use of carrot roots 
(Daucus carota) as food began 
about 5,000 years ago in the 
area now known as 
Afghanistan. Drawings found 
in Egyptian pyramids from 
about 2000 B.C. show what 
seem to be purple carrots. 
Early Egyptian writings 
discuss various medical 
treatments using carrots and carrot seeds. By the 
10 century, Arab merchants traveling throughout 
Arabia, Asia, and Africa brought home the seeds of 
purple carrots. Other early carrot cultivars consisted 
of a range of colors such as purple, white, light 
yellow, green, red, and almost black. 





Purple and yellow varieties are believed to have 
been brought to southern Europe in the 12‘ century 
by Moorish invaders. By the 13‘ century, carrots 
were being grown in German and French farms and 
gardens. Flemish refugees brought various colors of 
carrots to England in the 15‘ century. It wasn’t until 
the 1500s that Dutch plant breeders used mutant 
yellow carrot seeds to develop an orange cultivar. 
With continued improvements, the orange carrot 
was made sweeter, and its popularity spread. 


Soil type and soil preparation 

Carrots grow best in loose loamy, sandy, or 
organic soils. Heavy clay soils can cause misshapen 
roots, but this problem can be improved by the 
addition of organic matter. For an ideal seedbed, 
create a 12-inch-deep mixture consisting of one-fifth 
garden soil, two-fifths sand, and two-fifths compost 
or peat moss. Spring application of manure to 
carrots often results in branched, short, or 
malformed roots. If you apply manure, it is best to 
do so in the fall. Applications in the spring must be 
light, using only well-aged manure. Soil tillage must 
be deep and create a mellow seedbed. Avoid 
working overly wet soil, which may become 
compacted and cloddy. Before planting, rake the soil 
surface to create a smooth, firm surface. 


Planting 

Plant carrots up to 2 weeks prior to the average 
last killing frost and when daytime soil temperatures 
approach 50°F. A salt or pepper shaker can be used 
to scatter seeds in the row. In small gardens, carrots 
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can be grown in banded rows or groupings in 
raised beds. 


Because carrots require shallow planting, the soil 
often dries out and crusts, making it difficult for 
seedlings to emerge. Keeping the soil moist after 
planting is critical. It may be necessary to irrigate 
lightly several times a day until seedlings emerge. 
Other methods for maintaining soil moisture and 
preventing crusting include covering seeds with a 
light layer of compost, (sifted) grass clippings, 
sawdust, or vermiculite. Clear plastic or damp 
burlap placed over the seedbed will also speed 
germination by warming the soil, preventing 
crusting, and keeping the soil moist. Remove the 
cover as soon as the seedlings emerge. 


Coplanting carrots and radishes often helps 
carrots overcome soil crusting issues and provides a 
good stand. Once the radishes are harvested (pull 
carefully to avoid damaging the carrots), the carrots 
will be well spaced and off to a good start. 


As the carrots grow, thin them to | to 2 inches 
apart in the row. In group plantings, thin to provide 
3 to 4 square inches per plant. 


Planting specifications: 


¢ Seed spacing: 0.5—0.75 inch 
¢ Final spacing: 1—2 inches 

* Ounces of seed per foot: 0.02 
* Row width: 15—24 inches 

¢ Seed depth: 0.25—-0.5 inch 

¢ Germination: 10-17 days 


Fertilizer 

Carrots require only moderate levels of fertilizer 
to produce an acceptable crop. All fertilizer 
applications for carrots can be made during soil 
preparation. A 10-10-10 or similar fertilizer 
formulation is usually appropriate. The equivalent of 
0.25 to 0.3 Ib N (in combination with P and K) per 
100 square feet will provide adequate levels of 
nutrients. 


Weed control 

Carrots require early-season weed control, but 
compete well with weeds once full size. Cultivation 
or use of a labeled garden herbicide can limit weed 
populations. 


Irrigation 


Shallow planting and problems with soil crusting 
mean that carrots may need several light irrigations 


to ensure good seedling emergence. Once emerged, 
any irrigation regime that maintains consistent soil 
moisture is adequate. Carrots tolerate a wide range 
of soil moisture conditions, as long as they do not 
get dry enough to cause wilting. Application of 

1.5 to 2 inches of water every 5 or 6 days will work 
on most soils. 


Insects and other pests 


In Idaho, carrots have few serious insect 
problems, other than occasional soil pests such as 
wireworms or carrot rust flies. Carrot rust fly larvae 
tunnel into and damage the roots. If this is a 
consistent problem, remove all carrot residue from 
the garden after harvest and avoid the practice of 
overwintering carrots in the ground. 


Root-knot nematodes (microscopic wormlike 
creatures) can be a serious pest of carrots. They 
cause the roots to be bumpy and deformed, with a 
proliferation of tiny feeder roots. Nematodes are 
very difficult to manage or control. The best advice 
is to avoid growing a garden in infested soils. If this 
is not feasible, crop rotation will help minimize 
damage. 


Diseases 

Powdery mildew, identified by a white, powdery 
fungal growth on the upper leaf surface, is an 
occasional problem with carrots in Idaho gardens, 
but it seldom requires control. Although not 
common, aster yellows occasionally becomes 
problematic. It is caused by a bacteria-like 
organism. Infected plants are stunted and yellow, 
and the roots become “hairy” due to the growth of 
many secondary roots. There is no cure for this 
disease. If infected plants are found, it is best to 
remove and destroy them to prevent spread to 
healthy plants. 


Harvest 


Carrots can be harvested as soon as the roots are 
the size of a little finger. Beginning harvest early 
allows for a long harvest window. The highest 
quality roots are harvested after fall frost when the 
carrots become sweeter. 


Storage 

Carrots can be stored throughout the fall and 
winter in a pit, storage cellar, refrigerator, or 
covered row. Once out of the soil, carrots store best 
if the tops are removed. Storage temperature should 
be as near 32°F as possible. Maintain high humidity. 





21-14 


VEGETABLE CROP RECOMMENDATIONS 


CHAPTER 21 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 5-10 lb fresh carrots per person 
¢ 10-25 lb canned or frozen carrots per person 
¢ Each foot of row will yield 1 Ib. 
Plant 5 to 35 feet of row per person. 


Nutritive value 


Carrots contain the antioxidant falcarinol, which 
may have anti-cancer properties. Carrots are well- 
known as an excellent source of vitamin A. They are 
also a good source of niacin, thiamin, vitamin B6, 
folate, vitamin C, vitamin K, manganese, 
phosphorus, and potassium. One hundred grams 
(3.5 oz) of raw carrots provide 0.9 gram of protein, 
0.2 gram of fat, 9.6 grams of carbohydrates, 

41 calories, and 2.8 grams of dietary fiber. Fresh 
carrots are 88 percent water. 


CAULIFLOWER 


Cauliflower 
(Brassica 
oleracea) 
probably 
originated in 
Asia Minor in 
the 15th century, 
but was used 
almost 
exclusively in 
Italy until the 16 century. At that time it was 
introduced into France and eventually became a part 
of diets throughout Europe. Cauliflower came into 
common use about a century before broccoli, but 
wasn’t grown in North America until the late 1600s. 





There are many outstanding cultivars of 
cauliflower available for garden production. Newer 
hybrid cultivars include those that are self- 
blanching, meaning they produce leaves that are 
folded over the head to keep curds white, flavorful, 
and attractive. 


Growing suggestions 

Cauliflower is considered the most delicate 
member of the cabbage family. It can be difficult to 
grow because it requires cool temperatures, constant 
moisture, and high levels of fertility. In hot weather, 
cauliflower will not head up well, and it is less 
tolerant of cold fall temperatures than cabbage. 


Cauliflower is typically transplanted rather than 
grown from seed. There are many advantages to 
using transplants, including simpler weed control, 
fewer seedling disease and insect problems, and 
improved earliness. Early cauliflower usually has 
better quality because it is harvested before the 
arrival of hot summer temperatures. Cauliflower 
plants are easy to transplant, as long as the seedlings 
are hardened off before being placed in the garden. 


If growing a cultivar that is not self-blanching, it 
is essential to protect developing curds from 
sunlight to maintain white color and good eating 
quality. The most common method is to tie the 
largest inside leaves over the heads. Large rubber 
bands work well to secure the blanching leaves. 


Soil type and soil preparation 

Cauliflower grows well in most soils, from sand 
to clay. It does well in Idaho soils that have been 
modified with extra organic matter. Soil preparation 
should include the addition of organic matter in the 
form of manure or compost. 


Planting 

Transplanting is the best way to establish 
cauliflower in Idaho. Transplant cauliflower 2 to 
3 weeks before average last spring frost. At the time 
of planting, transplants should not be too large. 
They should be stocky, have a stem about the 
diameter of a pencil, and be dark green and 
vigorous. Overly large or weak transplants will not 
produce large, quality curds. 


To produce your own transplants, sow 
cauliflower seeds indoors 5 to 7 weeks before the 
expected transplanting date. Before setting the 
transplants into the garden, harden them off by 
setting them outside for increasing periods of time 
during the last 1 or 2 weeks of growth. 


Transplanting specifications: 


* Final spacing: 18-24 inches 
* Row width: 24-30 inches 


Fertilizer 

Cauliflower is a heavy feeder and responds 
positively to adequate levels of N, P, and K. Split 
applications of N work best to keep cauliflower 
growing vigorously through harvest. Apply the 
equivalent of 0.25 lb N (in combination with P and 
K) per 100 square feet during soil preparation. A 
10-10-10 fertilizer formulation (or similar ratios) is 
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usually appropriate for this preplant application. 
Sidedress an additional 0.25 lb N (21-0-0, 46-0-0, or 
similar product) when the curds begin to develop. 


Weed control 

Early-season weed control is important for 
cauliflower. Once established, plants compete fairly 
well with weeds. Control weeds through mechanical 
tillage, hand weeding, or use of a labeled garden 
herbicide. At all stages of growth, tillage activities 
close to plants should be shallow in order to prevent 
damage to roots. Also, try to avoid damage to the 
large, brittle leaves of mature plants. 


Irrigation 

Improper irrigation detracts from cauliflower 
curd quality, making curds fibrous and strong 
flavored. It is important to provide consistent, 
timely irrigation. Optimal irrigation entails frequent, 
small applications of water. On clay or loam soils, 
apply | to 1.5 inches of water every 3 to 5 days. On 
sandy soils, apply smaller amounts, but more 
frequently. 


Insects 


Common cauliflower pests in Idaho include 
aphids, cabbage worms, and cutworms. Aphids can 
be washed from the plant using a hard stream of 
water. Serious infestations may require the use of a 
labeled insecticide. Cabbage worms damage both 
the leaves and the curds. They often inhabit the 
curds and become evident only upon cooking. They 
may require an insecticidal product for good 
control. Early planting often allows harvest before 
cabbage worms become a problem. Cutworms often 
kill new transplants by chewing them off at ground 
level. Placing small cardboard collars around the 
base of the plants often prevents this problem. 


Diseases 


There are few or no serious diseases of 
cauliflower in Idaho gardens. 


Harvest 

Harvest cauliflower when the curd is 4 to 
8 inches across, bright white, and compact. Once 
the curd becomes loose, called ricing, quality 
quickly declines. 


Storage 

Cauliflower can be stored for a longer period 
than broccoli, up to a week or more if held at near- 
freezing temperatures and high humidity. Quality 


for freezing is best if processing occurs soon 
after harvest. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 3-5 lb fresh cauliflower per person 

¢ 8-12 lb frozen cauliflower per person 
¢ Each foot of row will yield 1 Ib. 
Plant 3-17 feet of row per person. 


Nutritive value 

Cauliflower is a nutritious food. Along with many 
of the brassica crops, it contains di-indolyl-methane, 
which serves to enhance the immune system. 
Cauliflower is an excellent source of vitamin C and 
a good source of folate, vitamin B5, vitamin B6, 
vitamin K, iron, manganese, phosphorus, and 
potassium. One hundred grams (3.5 oz) of 
cauliflower curds contain 1.9 grams of protein, 
0.3 gram of fat, 5 grams of carbohydrates, and 
25 calories. Fresh cauliflower curds are 
92 percent water. 


CUCUMBERS 


It is believed that 
cucumbers 
(Cucumis 
sativus) are 
native to India 
and likely have 
been cultivated 
in western Asia for more than 3,000 years. The 
Romans probably introduced this vegetable to 
Europe. Agricultural records show that the French 
were cultivating cucumbers in the 9‘ century, and 
by the 14 century they were being grown in 
English gardens and farms. Cucumbers didn’t arrive 
in North America until Columbus brought them in 
the late 15t century. 





Growing suggestions 

Cucumbers can be planted with cantaloupes, 
watermelons, and squash without fear of cross 
pollination. The flavor of cucumbers is not affected 
by the pollen from these related crops. 


Cucumber plants have separate male and female 
flowers on the same vine and are cross pollinated. 
For this reason, they need insects to pollinate the 
flowers and produce fruit. It is important to protect 
pollinators when growing cucumbers. 
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Cucumbers do best where they will receive at 
least 8 hours of sunlight daily. 


It is essential to pick fruits every day or every 
other day to maintain plant productivity. Once 
cucumber fruits reach mature size with fully 
developed seeds, they send a hormonal signal to the 
plant to stop production of new fruits. 


Soil type and soil preparation 

Cucumbers are adapted to most soils, but grow 
best in a fertile, mellow soil with large amounts of 
compost. During tillage, incorporate organic matter, 
if needed. Cucumbers grow faster and mature earlier 
in sandy soils. 


Planting 

Cucumbers can be either direct seeded or 
transplanted. Direct seeding usually results in 
healthier, stronger plants. Transplanting often 
provides the advantage of earlier maturity. Direct 
seed | to 2 weeks after average last frost and only 
when daytime soil temperatures are near 70°F. 


If transplanting, use transplants that are healthy 
and at the right stage of growth. Transplants that are 
too old, etiolated, or slow-growing, and those that 
have been stressed at any time for water or 
nutrients, seldom produce a vigorous plant. 
Acceptable transplants have only one or two true 
leaves (don’t count cotyledons) and are succulent, 
growing rapidly, dark green, short, and compact. 
Transplant 2 to 3 weeks after last average frost and 
only if the forecast is for mild weather. Once a 
healthy transplant has been placed in the garden, it 
must be protected from intense sunlight, wind, and 
near-freezing or freezing temperatures. 


Planting specifications: 


¢ Seeds per hill: 3-5 

¢ Distance between hills: 3-4 feet* 

¢ Final stand per hill: 2—3 plants 

¢ Ounces of seed per foot: 0.05 

* Row width: 4-6 feet 

¢ Seed depth: 1 inch 

* Germination: 6-10 days 

Hill spacing for transplants is the same as 
for seed. 


Fertilizer 

Cucumbers respond well to adequate levels of 
soil nutrients. Split applications of N work best to 
keep cucumbers growing vigorously throughout the 
season. Apply the equivalent of 0.25 Ib N (in 
combination with P and K) per 100 square feet 
during soil preparation. A 10-10-10 fertilizer 
formulation (or product with similar nutrient ratios) 
is usually appropriate. Sidedress an additional 
0.3 Ib N (21-0-0, 46-0-0, or similar product) at the 
time the plants begin to form running vines. 


Weed control 

Cucumbers do not compete well with weeds at 
any stage of growth. Consequently, season-long 
weed control is required. Control weeds through 
mechanical tillage, hand weeding, or use of a 
labeled garden herbicide. At all stages of growth, 
tillage activities close to plants should be shallow in 
order to prevent damage to roots. Avoid damage to 
the vines during weed-control efforts. 


Irrigation 

If plants are stressed for water, cucumber fruits 
become malformed and often develop a bitter flavor. 
Thus, it is important to supply consistent irrigation. 
Once plants are established, application of 1.5 to 
2 inches of water every 5 or 6 days is usually 
adequate. 


Insects 


Cutworms are a common pest of cucumbers in 
Idaho. They emerge from the soil at night and cut 
down newly emerged seedlings. Repeated problems 
with cutworms may require application of a labeled 
soil insecticide prior to soil preparation. 


Diseases 


Production of watermelons, cucumbers, 
cantaloupes, and squash in the same site over 
multiple years can result in the buildup of a soil- 
borne disease called fusarium wilt. This fungus 
causes plants to remain small, become weak, turn 
yellow, develop burned leaf edges, and eventually 
die early. Partial prevention is possible by practicing 
crop rotation with at least 4-year intervals between 
these crops. Cucumbers are also very susceptible to 
root rots if over-irrigated or grown where there is 
poor soil drainage. 
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A few viral diseases occasionally occur on 
cucumbers. Symptoms include malformed leaves 
and fruit, mosaic color patterns on the leaves, and 
general yellowing or stunting. Plants showing these 
symptoms should be removed to prevent them from 
competing with healthy plants. 


Powdery mildew, identified by white, powdery 
fungal growth on the upper leaf surface, often 
appears in Idaho gardens. No control is necessary if 
it appears during the last month of the season 
because it will do little or no damage to the crop. If 
it appears earlier, it may be necessary to apply a 
labeled garden fungicide. 


Harvest 


Harvest cucumbers any time after they have 
reached the desired size, but be sure to harvest 
before they turn yellow and the seeds become hard. 
For slicing, fruits should be 6 to 10 inches long. For 
pickles, harvest when fruits are 2.5 to 6 inches long. 
Cucumbers are of the highest quality when they are 
dark green, firm, and crisp. 


Storage 

If refrigerated, cucumbers can be held for several 
days. Sometimes seeds continue to develop in 
storage, reducing quality. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 2.5—4 lb fresh cucumbers per person 

¢ Each foot of row will yield 0.8 Ib. 

Plant 3—5 feet of row per person. Add additional 
row space for pickles as experience dictates. 


Nutritive value 

Cucumbers have a mild diuretic effect, which 
helps reduce weight and blood pressure. Due to 
their very high water content (95 percent), 
cucumbers rank as a good source of only a few 
nutrients, including vitamin A and vitamin K. One 
hundred grams (3.5 oz) of cucumbers with skins 
contain 0.7 gram of protein, 0.1 gram of fat, 
3.6 grams of carbohydrates, 15 calories, and 
0.5 gram of dietary fiber. 


EGGPLANT 


Eggplants 
(Solanum 
melongena) are 
native to India. 
They were also 
cultivated in 
southern and 
eastern Asia 
long before 
historical records were kept. The first known 
description of eggplant was found in an ancient 
Chinese agricultural record written in 544 A.D. All 
of the original eggplant names are of Arabic and 
North African origins, indicating that Arab cultures 
were primarily responsible for introducing eggplants 
to the Mediterranean region. 





Most of the historically important varieties 
produced fruits that resembled goose or chicken 
eggs, were relatively small, and were white or 
light yellow. 


Eggplants are in the Solanaceae family, and many 
people originally believed the plant was extremely 
poisonous. Over time, people learned that it was not 
only safe but a wonderful addition to many recipes. 


Eggplant fruits vary greatly in size, shape, and 
color. They can be purple, green, white, or even 
orange. Some cultivars have mixed colors or color 
gradients. Size varies from 2-pound fruits to small, 
egg-size fruits. Some cultivars produce large, oval 
fruits, while others, such as the Chinese cultivars, 
produce fruits that are shaped like cucumbers. In 
India, miniature cultivars are quite popular. 


Growing suggestions 

Eggplants are best adapted to Idaho’s warmest 
regions. However, they can be grown in some of the 
shorter season areas 1f provided with proper 
conditions. They benefit from full sun, a warm 
southern exposure, cold weather protection, black 
plastic mulch, and possibly row covers. 


Soil type and soil preparation 

Eggplants grow best in a rich soil with plenty of 
organic matter. Soils low in organic matter should 
be amended with compost or manure (added the 
previous fall, if possible). Work soil well to produce 
a deep, friable bed. Good soil tilth helps eggplants 
develop a healthy root system. 
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Planting 

In Idaho, eggplants are almost always grown 
from transplants. Transplanting should occur 2 to 
3 weeks after average last frost and after warm 
weather is the rule. At transplanting, the plants 
should be stocky and only 4 to 6 inches tall in order 
to minimize transplant shock. 


It is feasible to produce your own transplants of 
eggplant. Doing so allows production of unusual 
varieties. Sow seeds in containers 10 weeks before 
the intended transplant date. The young plants tend 
to be very sensitive to transplant shock; therefore, it 
is best to plant two or three seeds in individual pots 
and thin to one plant by clipping off the weakest 
plants. 


Transplanting specifications: 


¢ Final spacing: 18-24 inches 
* Row width: 24-36 inches 


Fertilizer 

Eggplants have a fairly high demand for nutrients 
over a long growing season. They do best with a 
balanced fertilizer program and respond to adequate 
levels of P and K. Add fertilizer in two separate 
applications. Add the equivalent of 0.25 Ib N (in 
combination with P and K) per 100 square feet 
during soil preparation. A 10-10-10 fertilizer 
formulation (or similar nutrient ratios) is usually 
appropriate for preplant applications. Sidedress an 
additional 0.25 Ib N when the plants are 12 inches 
high. For sidedressing, select a high-N source such 
as 21-0-0, 46-0-0, or product with similar high 
N formulation. 


Weed control 


Early-season weed control is important for 
eggplant production. Weeds can be controlled 
through mechanical tillage, hand weeding, or use of 
a labeled garden herbicide. Once rapid growth 
begins, tillage close to plants should be shallow in 
order to prevent root damage. Once plants are tall, 
they often suppress weeds through competition 
and shading. 


Irrigation 

Once established, eggplants can get by on less 
water than many other vegetable crops. They 
develop an extensive fibrous root system. However, 
if they become severely stressed, fruit set will be 
curbed. Irrigate eggplants with 1.5 to 2 inches of 
water every 5 to 7 days. 


Insects 


Eggplants grown in Idaho can have problems 
with leaf-feeding insects. Colorado potato beetles 
and tomato hornworms can cause extensive 
defoliation. They can be controlled with an 
insecticide or by picking the larvae from the plants 
by hand. Aphids are an occasional problem and can 
be controlled by knocking them from the plants with 
a hard stream of water. 


Diseases 


Leaf spot diseases are common to eggplants in 
moister climates, but are seldom a problem in Idaho. 
Soil-borne diseases such as verticillium wilt make 
plants yellow and weak. Control these diseases by 
rotating eggplants and other solanaceous crops to 
different places in the garden each year. 


Harvest 


Eggplants can be harvested anytime after the 
fruits reach egg size. The quality of young fruit is 
better than that of older fruit. Be sure to harvest 
before the fruit reaches full maturity and the seeds 
harden. Leave a short stem on the fruit when 
harvesting. The stems are woody, so harvest with 
pruning shears. Keeping the fruits picked will 
stimulate additional production. Three or 4 weeks 
before the average first killing frost, clip or pinch 
off any remaining blossoms to encourage the plant 
to finish maturing the existing fruits. 


Storage 

Eggplant fruits cannot be refrigerated without 
suffering cold injury. Storage life at room 
temperature is limited to a few days. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 3-5 lb fresh eggplant per person 

¢ 2-3 lb canned or frozen eggplant per person 
¢ Each foot of row will yield 1 Ib. 

Plant 3-8 feet of row per person. 


Nutritive value 


Eggplants contain a lower nutrient content than 
many other vegetables, but are still an important 
source of some vitamins and minerals. Research in 
Brazil has shown eggplants to be effective in 
treating high blood cholesterol. Fruits with purple 
skin also contain some anthocyanins with 
antioxidant activity. Eggplants are a good source of 
vitamin B5, vitamin B6, folate, and manganese. One 
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hundred grams (3.5 oz) of raw eggplant contain 
1 gram of protein, 0.2 gram of fat, 5.7 grams of 
carbohydrates, 24 calories, and 3.4 grams of dietary 
fiber. Fresh eggplant fruits contain 92 percent water. 


KOHLRABI 


The edible portion 
of kohlrabi 
(Brassica 
oleracea) is an 
above-ground 
enlarged stem that 
resembles a mild 
Sa! turnip in shape and 
aa flavor. An 
excellent raw addition to relish dishes, it also may 
be boiled, stuffed, or baked. 





Historians don’t agree on the origin of kohlrabi. 
Historical records indicate that in the 1s‘ century 
A.D., Pliny the Elder talked about what he called a 
“Corinthian turnip.” Based on the description of this 
plant’s growing habits, most historians agree that he 
must have been referring to kohlrabi. Apicius, a 
Roman citizen, wrote an early cookbook on Roman 
cooking and dining and includes this vegetable as an 
ingredient in some of his recipes. 


By the 1600s, kohlrabi was being grown in 
northern India, where it became an important part of 
local diets. It is now common in China and Africa. 
In the United States, it continues to be a lesser 
known vegetable, but seems to be gaining in 
popularity. Cultivars vary in color, including white, 
green, and purple. 


Growing suggestions 

Growing kohlrabi is similar to growing many of 
the other cole crops such as broccoli, kale, and 
cauliflower. Kohlrabi develops best quality when 


grown in the cool weather of early spring or 
late fall. 


Soil type and soil preparation 

Kohlrabi grows in most soils, from sand to clay. 
Begin seedbed preparation early, but only when the 
soil has dried sufficiently to form a ball that 
crumbles into medium-size fragments with finger 
pressure. Kohlrabi quality will be enhanced by 
working in large amounts of organic matter. 


Planting 


Kohlrabi can be seeded directly into the soil or 
transplanted. To grow transplants, sow kohlrabi 
seeds into containers 6 weeks before the desired 
transplant date. 


Planting specifications: 


¢ Seed spacing: 1—1.5 inches 

¢ Final spacing: 12—18 inches* 

¢ Ounces of seed per foot: 0.01 

* Row width: 18-24 inches 

¢ Seed depth: 0.5 inch 

* Germination: 3-10 days 

*Transplant spacing is the same as for final 
spacing of direct-seeded kohlrabi. 


Fertilizer 

Kohlrabi requires only moderate amounts of 
fertilizer due to its short production period. 
Fertilizer can be applied during soil preparation. A 
10-10-10 or similar fertilizer formulation is 
appropriate. Add the equivalent of 0.25 to 0.35 Ib N 
(in combination with P and K) per 100 square feet. 


Weed control 

Season-long control of weeds in kohlrabi is 
essential for maximizing production and quality. 
Kohlrabi does not compete well with weeds. Hand 
pulling, cultivation, or use of a labeled garden 
herbicide will control or eliminate most annual 
weeds. 


Irrigation 

Once established, kohlrabi will do fine with any 
irrigation regime that maintains reasonable soil 
moisture. For most soils, apply | to 1.5 inches of 
water every 3 to 5 days. If the soil is allowed to dry 
out, kohlrabi will develop a strong flavor and 
woody texture. 


Insects 


Common pests of kohlrabi in Idaho include 
aphids and cutworms. Aphids can be washed from 
the plant using a hard stream of water. Serious 
infestations may require the use of a labeled 
insecticide. Cutworms often kill seedlings or new 
transplants by chewing them off at ground level. 
Placing small cardboard collars around the base of 
the plants often prevents this problem. 
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Diseases 


Diseases of kohlrabi in Idaho gardens seldom 
require control measures. 


Harvest 


Kohlrabi should be ready to harvest 50 to 60 days 
after transplanting. It has the best flavor when it is 
2 to 4 inches in size and the flesh is still tender. The 
leaves of the young plant may be used like spinach. 


Storage 

If kept refrigerated at near-freezing temperatures 
and high humidity, kohlrabi can be stored for 
several weeks. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 2-4 lb fresh kohlrabi per person 

¢ 4-8 lb canned or frozen kohlrabi per person 
¢ Each foot of row will yield 0.75 Ib. 

Plant 3-16 feet of row per person. 


Nutritive value 

A large serving of kohlrabi will supply your daily 
requirement for vitamin C. Kohlrabi is also a good 
source of vitamin B6, iron, phosphorus, potassium, 
and manganese. One hundred grams (3.5 oz) of 
kohlrabi contain 1.7 grams of protein, 0.1 gram of 
fat, 6.2 grams of carbohydrates, 27 calories, and 
3.6 grams of dietary fiber. Fresh kohlrabi is 
91 percent water. 


LETTUCE 


Lettuce (Lactuca 
sativa) is by far the 
most popular salad 
plant. Various types 
of lettuce have been 
cultivated in many 
parts of the world 
since ancient times. 
~ Modern cultivars 

SS ST ie were very likely 
derived from wild lettuce. Wild lettuce now grows 
throughout the world, but it probably originated in 
Asia Minor, Iran, and Turkistan. 





Herodotus described lettuce being served on the 
tables of Persian kings as far back as 600 B.C. One 
to two hundred years later, Greek writers described 
the virtues of lettuce. Roman gardeners were 


growing and improving this popular vegetable by 
the beginning of the Christian era. Their writings 
show that they had developed at least a dozen 
cultivars. 


Most of the original cultivars of lettuce were 
leafy types. Head-forming types were developed 
much later, but seem to have been well developed in 
Europe by the 16 century. Romaine lettuce was 
first described in the early 1600s. This type was 
fairly common in Italy and a few other areas of 
Europe. Columbus brought lettuce to the New 
World in 1494. After that, it was slowly introduced 
to many parts of North and South America. 


Lettuce is sensitive to high temperatures. Summer 
heat will cause most types to bolt (go to seed) and 
develop bitter flavor. Hot Idaho summers make it 
especially difficult to produce quality head lettuce. 
Selection of heat-resistant cultivars is critical to 
success. Leaf, butterhead, Romaine, and some 
Batavia lettuce cultivars are less affected by heat, 
although bolting still occurs more quickly in warm 
weather. 


Growing suggestions 

Lettuce can grow well with some shade. When 
the weather is especially warm, lettuce quality is 
actually better if plants are shaded in the afternoon 
or grown under a shade cloth. 


Soil type and soil preparation 

Lettuce will grow in almost any type of soil. For 
production of the best quality leaves, the soil must 
be fertile and have adequate organic matter. Lettuce 
is usually planted very early in the spring. 
Consequently, it is important to make sure the soil is 
not too wet when tilling. The soil should be damp 
but not wet. 


Planting 

Lettuce seeds are typically planted directly in the 
garden, but they may be sown indoors or in cold 
frames for transplanting. Lettuce is quite cold- 
tolerant and can be planted early in the spring (3 to 
4 weeks before the average last killing frost) or as 
soon as soils are dry enough to be worked. 


Succession planting can create a constant supply 
of lettuce throughout the summer. Plant additional 
seeds when plants of the previous crop reach about 
1 inch in height. Plant beginning in early spring and 
ending a few weeks before average first frost. 
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Planting specifications: 


* Seed spacing: 1.5—3 inches 

¢ Final spacing (leaf): 6-8 inches 

¢ Final spacing (head): 6—12 inches 
* Row width: 18-24 inches 

¢ Seed depth: 0.25—-0.5 inch 

¢ Germination: 4-8 days 


Fertilizer 

Lettuce has a very high demand for N, but has a 
short production cycle. Consequently, a single 
application of fertilizer at planting time is usually 
adequate. A 10-10-10 fertilizer formulation (or 
product with similar ratios) is usually suitable. 
Apply the equivalent of 0.3 lb N Gn combination 
with P and K) per 100 square feet during soil 
preparation. If using succession planting, apply 
fertilizer at the time of each new planting. 
Alternatively, if the seedbed was fertilized with the 
rest of the garden in the spring, add an additional 
small amount of N with each planting. 


If soil tests indicate adequate levels of P and K, 
consider using a high-N fertilizer such as 21-0-0 or 
46-0-0. Adjust the application rate to account for the 
percentage of N in the product. 


Weed control 

Season-long weed control is essential for lettuce. 
Hand-pulling, cultivation, or application of a labeled 
garden herbicide are effective control options. 
Cultivation should be shallow because lettuce has a 
shallow and limited root system. Deep cultivation 
close to the plants will destroy much of the root 
system and can reduce yield and quality. 


Irrigation 

Because of the shallow root system, lettuce 
should be watered frequently in order to support 
rapid leaf development. Inadequate water supply 
will lead to poor growth and bitter flavor. On most 
soil types, apply 1.25 to 1.5 inches of water every 
4 or 5 days. On sandy soils, apply smaller amounts, 
but more frequently. 


If possible, avoid overhead sprinkler irrigation on 
lettuce. Wetting the leaves often causes leaf scorch 
and encourages leaf diseases. These problems 
reduce quality and shorten the productive life of 
the plants. 


Insects 


Insect problems on lettuce rarely require control 
measures. However, many insects do feed on 
lettuce, including aphids, leafminers, flea beetles, 
loopers, cucumber beetles, cutworms, army worms, 
and slugs. If infestations are severe, several organic 
or traditional control measures are effective. 


Diseases 


The short productive life span of lettuce generally 
precludes serious disease problems. In Idaho, white 
mold and stem rots may be problematic. To prevent 
these diseases, avoid over-watering and, if possible, 
avoid using overhead sprinklers. 


Harvest 


Leaves of plants pulled during thinning can be 
used for early salads. Harvest of leaf lettuce can 
begin as soon as leaves are large enough to eat. Leaf 
lettuce can be harvested multiple times, so it is 
important to avoid damage to the crown and new 
leaves when harvesting older leaves. 


Head lettuce is ready to harvest when the heads 
are solid and of adequate size. Butterhead lettuce 
can be harvested as soon as the heads form. Head 
lettuce and butterhead lettuce are usually harvested 
only once. 


Storage 

Lettuce is not usually stored. However, if kept 
refrigerated in a plastic bag, it can be held for 
several days. 


Consumptive yield 
Compute household planting requirements 
as follows: 


¢ 4-5 lb fresh lettuce per person 
¢ Each foot of row will yield 0.5 Ib. 
Plant 8-10 feet of row per person. 


Nutritive value 


Lettuce is not considered a nutrient-rich food; 
however, it does contain significant amounts of 
several vitamins and minerals. It is an excellent 
source of vitamin K and vitamin A. It is also a good 
source of vitamin C, thiamin, riboflavin, folate, 
vitamin B6, iron, and manganese. One hundred 
grams (3.5 oz) of fresh leaf lettuce contain 
15 calories, 1.4 grams of protein, 0.2 gram of fat, 
and 2.9 grams of carbohydrates. Fresh lettuce is 
95 percent water. 
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ONIONS 


Onions (Allium 
cepa) were grown 
in Chinese 
gardens as early 
as 5000 B.C. In 
Egypt, the use of 
onions can be 
traced back to 
about 3500 B.C. 
Studies show that 
the Sumerians were growing onions as long ago as 
2500 B.C. 





Ancient Egyptians worshipped the onion. They 
believed that its round shape and concentric rings 
represented eternal life. In Egyptian burials, onion 
slices were placed over the eye sockets. It was 
believed the strong scent of onions would bring the 
dead back to life. 


Roman gladiators often received onion massages 
in the belief that the onion juice would firm up their 
muscles. During the Middle Ages, onions were often 
used for barter or given as gifts. Doctors prescribed 
onions to improve bowel function and to provide 
relief for headaches, hair loss, and even snake bites. 


In 1492, Christopher Columbus introduced 
onions to the New World. They have since become 
one of the most popular vegetables around 
the world. 


The length of summer days provides a trigger for 
onions to grow bulbs. There are onions that bulb 
best where summer days are short (low latitudes), 
moderate (medium latitudes), or long (high 
latitudes). It is very important to choose moderate- 
to long-day cultivars for Idaho’s medium to 
high latitude. 


Growing suggestions 

Planting onion sets (small bulbs) is a very 
convenient and dependable way to grow onions in 
the garden. However, not all onion cultivars respond 
well to the process of set production, namely partial 
growth, harvest, and storage at the immature stage. 
Onions available for planting as sets are usually the 
pungent, flattish Spanish onions. The large, round, 
mild “Walla Walla” type onions are not available as 
sets and therefore must be planted using seeds 
or transplants. 


Soil type and soil preparation 

Onions grow well in a wide range of soils and 
climates, but they develop best in a loose, crumbly 
soil with high fertility. They can be planted very 
early, as soon as the soil is dry enough to till. Begin 
seedbed preparation when the soil has sufficient 
moisture to form a ball that will crumble with finger 
pressure into medium-size fragments. Onions 
benefit from consistent addition of organic matter, 
regardless of soil type. 


Planting 

Onion seed may be sown indoors for 
transplanting later or direct seeded into the garden, 
or onions may be planted from sets. In short-season 
areas of Idaho, it is best to utilize transplants or sets. 


When growing onion transplants indoors, sow the 
seeds about 8 weeks before the average last killing 
frost date. Seeds are small, so plant them only about 
0.25 inch deep and about 0.5 inch apart in a tray. If 
the plants get tall enough that they begin to tip over, 
trim them with a pair of scissors to about 3 inches 
tall. Trimming can be done more than once. Onion 
seedlings are not as frost-tolerant as are sets. Place 
them in the garden about a week after the average 
last frost date. They will transplant better if 
hardened off. 


Onions that are direct seeded into the garden do 
not go through the shock of being uprooted and 
replanted. This method minimizes stress and disease 
potential and results in plants that are less likely to 
bolt. It also produces onions that will store better. 


If using onion sets, sort them into two sizes: sets 
smaller than 0.75 inch and those that are larger. Use 
the larger sets for green onions because they 
frequently form seed stalks instead of a bulb. Plant 
these sets | to 2 inches apart. 


Planting specifications: 


¢ Seed spacing: 0.75—1.25 inches 
¢ Final spacing: 3-4 inches 

¢ Ounces of seed per foot: 0.2 

¢ Row width: 12—14 inches 

¢ Seed depth: 0.5 inch 

¢ Sets depth: 2—3 inches 

* Germination: 7-12 days 
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Fertilizer 

Onions are considered to be high users of 
nutrients, due more to their shallow root system 
than to their actual nutrient needs. Onions use 
nutrients over a long period, so apply fertilizer two 
times. The first application can be made during soil 
preparation. The second is typically made no later 
than mid-July. If fertilizer is added later, the plant 
may revert to leaf growth at the expense of bulb 
growth. 


Onions do best with a balanced fertilizer program 
and benefit from fairly high levels of P. Apply the 
equivalent of 0.25 lb N (in combination with P and 
K) per 100 square feet before planting. A 10-10-10 
fertilizer formulation (or product with similar ratios) 
is usually suitable. Sidedress an additional 0.25 lb N 
by mid-July. For sidedressing, it is appropriate to 
use a high-N product such as 21-0-0 or 46-0-0. 


Weed control 

Direct-seeded onions emerge more slowly than 
most weed competitors. It is important to avoid 
damaging or killing emerging seedlings during early 
weed-control activities. Carefully mark the planting 
location, in case weeding is needed before crop 
emergence. Hand weeding is best for removing 
early weeds. 


Onions provide little or no competition for weeds 
and require season-long, intensive weed control. 
Weeds can be controlled by hand-pulling, 
cultivation, or use of a labeled garden herbicide. 
Onions have very weak, shallow roots, so 
cultivation should be shallow. 


Irrigation 

Their shallow root system and relatively high 
demand for water mean that onions should be 
watered fairly lightly and frequently. On most soil 
types, apply | to 1.5 inches of water every 3 or 
4 days. On sandy soils, irrigation may be required 
even more frequently. Frequent watering becomes 
less critical toward the end of the season. 


Insects 


Many insects can cause severe damage to onions, 
including onion thrips, onion maggots, pea 
leafminers, and wireworms. A severe outbreak of 
onion thrips may require the use of a labeled 
insecticide. Onion maggots and wireworms can 
destroy the bulbs, and control can be difficult. Crop 
rotation may help, especially in preventing maggot 


damage. Application of a granular insecticide at 
planting can be helpful if the site has a history of 
problems with these pests. 


Diseases 


In Idaho, onions are potentially subject to a 
number of serious diseases. Plate rot, pink rot, and 
neck rot are soil-borne fungal diseases that infect 
onions while growing in the garden. If unlucky 
enough to have one of these diseases in the garden, 
there is very little a gardener can do, other than 
employ crop rotation. These diseases infect the 
bulbs during growth, but often do not create serious 
problems until onions are in storage. Inspect onions 
at harvest. If there is any sign of disease on the root 
surface or neck tissue of the bulbs, use these onions 
immediately rather than trying to store them. Foliar 
diseases, such as powdery mildew and downy 
mildew, although sometimes visible, usually do 
minimal damage to onions. 


Harvest 


Green onions can be harvested at any stage of 
growth, either before or after bulbing is initiated. 
Simply pull the onions from the ground by hand to 
avoid disturbing nearby plants. 


Proper harvest of mature onions is more complex. 
Softening of the neck tissues allows the leaves to 
fall over (known as top break), indicating maturity. 
Once half or more of the onions break, the crop is 
ready to pull and cure. Curing is essential if onions 
are to be stored. Cure onions by leaving them on the 
soil surface or other dry place until tops and outer 
scales are completely dry. Drying can take up to a 
week. Do not allow the onions to be rained on 
during curing. After the bulbs are cured, remove the 
dried tops. 


Storage 

The pungent Spanish-type onions generally store 
better than the large sweet onions. Onions store best 
refrigerated at near 32°F. However, they are 
damaged by temperatures below 30°F, so it is 
important to carefully control storage conditions. 
Onions do best with only moderate levels of 
humidity in storage. Cold, relatively dry conditions 
are often difficult to find in home storage facilities, 
but a dry cellar or attic may suffice. Under proper 
conditions, onions can be stored for 6 months or 
longer. 
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Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 3-5 lb fresh onions per person 

¢ 15-20 lb dried or stored onions per person 
¢ Each foot of row will yield 0.75 Ib. 

Plant 4-33 feet of row per person. 


Nutritive value 


Due to the presence of the compound allacin and 
the trace mineral chromium, onions help moderate 
the symptoms of diabetes. They are an excellent 
source of vitamin A and a good source of vitamin 
B6, vitamin C, and manganese. One hundred grams 
(3.5 oz) of fresh chopped onions contain about 
40 calories, 0.1 gram of fat, 9.3 grams of 
carbohydrates, 1.1 grams of protein, and 1.7 grams 
of dietary fiber. Fresh onions are 89 percent water. 


PEAS 


Field peas were among the first 
crops cultivated by humans. 
Archaeologists and historians 
think the garden pea (Pisum 
sativum) may have originated in 
China or Egypt. Peas found in 
what is called “Spirit Cave,” 
located between Myanmar 
(Burma) and Thailand, have been 
carbon dated to 9750 B.C. These 
peas were probably growing wild and were gathered 
rather than cultivated. Peas have also been found in 
archaeological digs in northwestern Iraq that date 
back as far as 7000 B.C. In Switzerland, peas were 
found that date to about 3000 B.C. 





Peas were not widely eaten in early history. The 
Romans seemed to prefer the taste of chickpeas over 
that of garden peas. During the Middle Ages, peas 
were sometimes dried and kept for use in times of 
famine. 


When explorers prepared to sail to the American 
continent, they took along dried peas. Peas were 
easy to store and kept for long periods of time. A 
list published in 1635 showing supplies needed for 
one colonist for 1 year listed “one bushell of pease.” 
Europeans didn’t start eating fresh peas until the late 
17h century. 


Peas are classified as smooth or wrinkled 
according to how the seed looks when dry. The 
wrinkled seed types are normally the sweetest. 


Growing suggestions 

Obtaining a good stand of peas can be one of the 
most challenging problems associated with growing 
this crop. Peas are very susceptible to a number of 
rot organisms that kill the seedlings before or just 
after emergence. See “Diseases” for managing 
this problem. 


Early planting is essential because peas do not set 
pods in extreme summer heat. It is important that 
the crop be ready to harvest by the time it gets hot. 
Luckily, peas are cold-tolerant and can be planted 
up to 5 weeks before average last spring frost. 


Soil type and soil preparation 

Peas will grow in any well-drained garden soil. 
They do best in soils that do not crust. They require 
only routine soil preparation. 


Planting 


Plant peas as soon as the ground can be worked 
in the spring, usually 3 to 5 weeks before average 
last spring frost. Maximum daytime soil temperature 
at the time of planting should approach 50°F. 


Peas can be planted in a variety of row designs. 
Some gardeners plant peas in a block with seeds 
planted on a grid about 2 inches apart in each 
direction. Peas planted in this way will support one 
another without the use of a trellis. Others plant a 
double row of peas about 6 inches apart, with the 
seeds placed 2 inches apart in the rows. When 
planting single or double rows, it may be desirable 
to install a trellis for the peas to climb. 


Planting specifications (single row): 


¢ Seed spacing: 1.5—1.75 inches 
¢ Final spacing: 3-4 inches 

¢ Ounces of seed per foot: 0.16 
* Row width: 18-30 inches 

¢ Seed depth: 1.5—2 inches 

* Germination: 6-15 days 


Fertilizer 


Take care when fertilizing peas. Peas are a 
legume and are able to produce much of their own 
N. Excess N can cause the plants to produce large 
vines, but fewer peas. Although peas require 
minimal applications of N, levels of P, K, and other 
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nutrients must be adequate to ensure productivity. 
Apply fertilizer during soil preparation. A 5-10-10 
or similar fertilizer formulation that is low in N and 
high in other nutrients is best for peas. The 
equivalent of 0.1 to 0.2 lb N (in combination with P 
and K) per 100 square feet will provide adequate 
nutrients. 


Weed control 


Season-long weed control is important for peas 
because they are only moderately competitive with 
weeds. Achieve control through mechanical tillage, 
hand weeding, or use of a labeled garden herbicide. 
Be careful when cultivating close to pea plants to 
avoid damaging the root systems. 


Irrigation 


Peas have a shallow root system and little 
tolerance of drought stress. Optimal irrigation 
entails frequent, small applications of water. On clay 
or loam soils, apply | to 1.5 inches of water every 
3 to 5 days. On sandy soils, apply smaller amounts, 
but more frequently. 


Insects 


Many insects feed on peas, but few become 
problematic. Pea aphids may occasionally reach 
population levels that require control. Washing them 
off the plants with a hard stream of water usually 
provides adequate control. In some parts of Idaho, 
pea weevils are problematic. Larvae penetrate the 
pods and feed on the developing seeds. A timely 
insecticide application to control the adults before 
egg laying may be required. 


Diseases 


Seed and root rots impact emergence of peas. 
These problems are managed by planting in warm 
soil (above 50°F), planting after soil dries partially, 
and delaying irrigation until after emergence. White 
mold occasionally damages pods that touch the 
ground. Staking the vines and allowing the soil 
surface to dry between irrigations usually eliminates 
this problem. Peas are also susceptible to a number 
of viruses. These diseases are usually kept in check 
by buying certified seed from a reputable source. 


Harvest 

Pick peas during the cool part of the day so they 
remain crisp. Harvest garden peas when pods are 
nearly full, but before pods begin to wrinkle. If 
allowed to mature too long, peas become starchy 
and lose their sweetness. Peas also become starchy 


if left to sit at room temperature after harvest. As 
little as 4 hours is enough time to significantly 
reduce quality. 


Harvest edible pod peas while the pods are still 
flat and the peas are hardly discernible. Pick these 
peas every other day to prevent over-maturity. 


Storage 

In order to maximize quality, do not store peas. 
They should be consumed, frozen, or canned 
immediately. If immediate use is not possible, peas 
can be stored in the pod for a few days at high 
humidity and a temperature near 32°F. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 4b fresh peas per person 

¢ 10 1b canned or frozen peas per person 
¢ Each foot of row will yield 0.3 Ib. 
Plant 13-46 feet of row per person. 


Nutritive value 


Peas contain significant quantities of many 
nutrients, including some that are difficult to obtain 
from other vegetables. They are an excellent source 
of niacin, vitamin C, and potassium. They are also a 
good source of vitamin K, riboflavin, thiamin, 
vitamin B6, folate, iron, phosphorus, magnesium, 
manganese, and zinc. One hundred grams (3.5 oz) 
of peas contain 81 calories, 0.4 gram of fat, 

14.5 grams of carbohydrates, 5.4 grams of protein, 
and 5.1 grams of dietary fiber. Fresh peas are 
79 percent water. 


PEPPERS 


Peppers (Capsicum 
annuum) belong to the 
Solanaceae family, as do 
tomatoes and potatoes. 
Christopher Columbus 
found these plants growing 
in the New World and 
brought them back to 
Europe. He named them 
peppers because he 
mistakenly believed they were related to the plants 
that yielded the highly prized peppercorn. 





Peppers are native to Mexico, Central America, 
and northern South America. Historians believe that 
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chili peppers were probably the first plants to be 
domesticated in Central America. Evidence suggests 
they were consumed as early as 7500 B.C. It is 
believed that other groups of people in North and 
South America developed domesticated varieties for 
cultivation. After Columbus brought peppers back to 
Spain, they slowly spread to other European and 
Asian countries. The impact of bringing the pepper 
plant to other parts of the world has been 
phenomenal. It has become one of the most 
important and widespread vegetable crops 
worldwide. 


Extremely hot and pungent cultivars are often 
grown in South Asia. These types were introduced 
into these areas by Portuguese and Spanish 
explorers, probably in the 16 century. 


Most peppers are categorized as either sweet or 
hot, depending on how much pungent capsaicin they 
contain. They range from very mild and sweet to so 
hot they are almost inedible. A rating system called 
the Scoville scale has been developed for 
quantifying the “heat” in various peppers. For 
example, bell peppers are rated at 0 Scoville units 
because they have no detectable “hotness.” Jalapefio 
peppers rate between 2,500 and 6,000 Scoville 
units. Cayenne peppers rate between 30,000 and 
50,000 Scoville units, and Habafiero peppers rate 
between 100,000 and 500,000 Scoville units. The 
hottest pepper on record, derived from the ghost 
peppers of India, was measured at 2.3 million 
Scoville units. 


Growing suggestions 

Peppers grow best in very warm climates. In 
short-season areas of Idaho, production is enhanced 
by planting on the south side of a structure, planting 
on black plastic, or using row covers. 


Soil type and soil preparation 

Peppers can be grown in most types of soil, as 
long as the soil is well drained. Pepper fruits will 
mature more quickly when grown on lighter soils. 
Peppers grow best when supplied with sufficient 
organic matter. Soils low in organic matter should 
be amended with compost or manure (added the 
previous fall, if possible). Work soil well to produce 
a deep, friable bed. Good soil tilth helps pepper 
plants develop a healthy root system. 


Planting 

In Idaho, peppers are almost always grown from 
transplants, partially because of the need to speed 
maturity and secondarily to overcome germination 
problems. Purchase healthy transplants or grow your 
own by sowing pepper seeds indoors or in the 
greenhouse 6 to 8 weeks before the intended 
transplant date. Transplants should be stocky and 
from 4 to 6 inches tall. Newly transplanted pepper 
plants require protection from frost, wind, and 
intense sun. 


Transplanting specifications: 


¢ Final spacing: 15-18 inches 
* Row width: 24-36 inches 


Fertilizer 

Peppers do best with a balanced fertilizer 
program and respond to adequate levels of P and K. 
They have a fairly high demand for nutrients over a 
long growing season. Add fertilizer in two separate 
applications. Apply 0.25 Ib N (in combination with 
P and K) per 100 square feet during soil preparation. 
A 10-10-10 fertilizer formulation (or product with 
similar ratios) is usually appropriate. Sidedress an 
additional 0.3 Ib N when the plants begin flowering 
and setting fruit. The product selected for 
sidedressing should be high in N, e.g., 21-0-0 or 
46-0-0. 


Weed control 

Season-long weed control is important for pepper 
production. Control weeds through mechanical 
tillage, hand weeding, or use of a labeled garden 
herbicide. Once rapid growth begins, tillage 
activities close to plants should be shallow in order 
to prevent root damage. 


Irrigation 

Peppers require moderate amounts of water on a 
consistent schedule. If allowed to wilt, production 
will decline and fruit will lose quality. Irrigate 
peppers with 1.5 to 2 inches of water every 5 to 
7 days. 


Insects 

Other than spider mites, there are no major insect 
pests of peppers in Idaho gardens. Mites can be 
controlled by using overhead irrigation or 
occasionally wetting the leaves. 
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Diseases 


Virus diseases are common in peppers. Plants that 
become unthrifty and have malformed and mosaic 
color patterns in the leaves are likely infected. 
Remove these plants to prevent them from 
competing with healthy plants. Verticillium wilt, a 
soil disease that causes plants to wilt, become 
yellow, and lose leaves is also common in many 
places in Idaho. This disease is partially controlled 
through crop rotation. 


Harvest 


Peppers can be harvested at any time after they 
are large enough to use. Bell types usually are 
harvested when they are 3 to 4 inches long. Hot 
peppers grown for salsas and sauces can be picked 
when they reach the desired size and color. When 
picking peppers, cut them from the plant rather than 
pulling them. If the end cap is pulled off, the fruit 
will quickly rot. 


It is important to harvest peppers on a consistent 
schedule. Allowing fruit to hang on the plant until 
completely mature will delay the setting of 
additional fruit. Hot peppers grown for drying are 
the exception. Leave them on the plant until they 
are wrinkled and partially dry. After harvest, place 
them in a sunny, hot place to complete the 
drying process. 


Storage 

Peppers can develop cold injury symptoms in a 
refrigerator. They are best stored in an unheated 
basement or storage room at 45° to 50°F. If 
conditions are good, they may keep for up to 
2 weeks, although they will probably lose moisture 
and become wrinkled. An alternative is to slice 
and/or dice peppers and then dry them in an oven or 
dehydrator. They can then be stored in a glass jar. 
When dried properly, these peppers should remain 
flavorful for about | year. 


Consumptive yield 

The amount of peppers required to supply 
household needs varies widely, due to differences in 
types of pepper, intended use, and processing 
methods. Experience will dictate how many to plant. 


Nutritive value 


Peppers are used mostly as a seasoning rather 
than a staple food. However, sweet peppers are 
often eaten in quantity and become important 
nutritionally. They are a good source of B-complex 


vitamins. Peppers are one of the best sources of 
vitamin C among vegetable crops. They are also a 
good source of vitamin K and manganese. One 
hundred grams (3.5 oz) of raw sweet, green peppers 
contain 20 calories, 0.2 gram of fat, 0.9 gram of 
protein, 4.6 grams of carbohydrates, and 1.7 grams 
of dietary fiber. Peppers contain 94 percent water. 


POTATOES 


Potatoes (Solanum 
tuberosum) were 
critical to the 
development of the 
Andean cultures in 
South America. For 
thousands of years, 
they have provided 
a consistent, 
nutritious food 
source for these mountain-dwelling peoples. 
Potatoes were of such importance that they became 
deeply ingrained into every facet of society, 
including religion. 





Andean potato varieties, still critical to food 
supplies in much of South America, are quite 
different from those grown in the United States and 
Europe. Tubers are typically small and come in a 
variety of colors and shapes. Occasionally, these 
native varieties are available for planting in gardens, 
and it can be enjoyable to grow, prepare, and eat 
these interesting potatoes. 


There are many cultivars of potatoes available. 
The type of potato often dictates product quality. 
Red potatoes are often harvested early and are good 
for boiling and making hash browns. White potatoes 
are good boiled and sometimes make great potato 
chips. Russet potatoes are usually great for baking 
or making French fries. In Idaho, many people 
prefer Russet Burbank potatoes. This cultivar is 
often difficult to grow in the garden. It must be 
consistently supplied with large amounts of water 
and fertilizer to perform well. If these conditions 
cannot be provided, choose another cultivar. 


Growing suggestions 

The single most important tip for growing 
potatoes is to always buy new, certified seed 
potatoes. Potatoes are propagated by planting the 
current crop using tubers from last year’s crop. This 
practice means that any diseases present in the last 
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crop will be transferred to the new crop. Using 
certified seed potatoes ensures that such diseases are 
minimized. Never plant potatoes sold in the grocery 
store for food. These potatoes are often treated with 
antisprouting compounds that prevent normal 
growth. 


Soil type and soil preparation 

The largest, smoothest potatoes are produced in 
loamy or sandy soils. Clay soils often result in 
malformed tubers. Heavy soils can be improved 
with the application of large amounts of compost 
or manure. 


Potatoes need soil that is loose and deeply tilled. 
Tubers will not develop properly in packed or hard 
soil. Till soil to a depth of at least 10 inches. Avoid 
tilling soil that is too wet. 


Planting 

Be sure to purchase and plant certified seed 
potatoes. Cut seed potatoes into pieces that weigh 
2 to 3 ounces (about 2 inches long and | to 
1.5 inches wide). 


Potatoes can be planted about 2 weeks prior to 
average last spring frost, or even slightly earlier if 
you don’t mind a little frost damage to the newly 
emerged sprouts. Early planting is important if you 
want an early harvest of new, summer potatoes. Soil 
temperature 1s important for healthy sprout 
development and should be approaching 50°F at the 
time of planting. As the plants start to emerge, 
mound a few inches of loose soil around them to 
ensure that the developing tubers remain covered 
with soil. 


Planting specifications: 


¢ Seed piece spacing: 1 foot 

¢ Final spacing: 1 foot 

¢ Ounces of seed tubers per foot: 2—3 
* Row width: 30-36 inches 

¢ Seed depth: 5 inches 

* Emergence: 18-25 days 


Fertilizer 

Potatoes are considered to be heavy users of 
nutrients. In reality, they can grow with limited 
fertility, but they produce the largest tubers and 
highest yield with adequate nutrition. Potatoes 
respond positively to adequate levels of N, P, and K. 
Potatoes do best with split applications of fertilizer. 
Add the equivalent of 0.25 Ib N (in combination 


with P and K) per 100 square feet during soil 
preparation. A 10-10-10 fertilizer formulation is 
usually adequate. Sidedress an additional 0.25 lb N 
when the plants are about 12 inches tall. It is 
appropriate to use a product containing P and K for 
sidedressing. 


Weed control 


Early-season weed control is important for 
potatoes. Control weeds through mechanical tillage, 
hand weeding, or use of a labeled garden herbicide. 
Hilling soil around the plants is helpful. Once 
mature, plants compete well with weeds. 


Irrigation 

Consistent irrigation is important for producing 
smooth, high-quality potato tubers. To keep the seed 
pieces healthy, delay irrigation until after the sprouts 
emerge, if possible. Once emerged, plants require 
relatively frequent, small applications of water. On 
clay or loam soils, apply 1 to 1.5 inches of water 
every 3 to 5 days. On sandy soils, apply smaller 
amounts, but more frequently. As plants mature, 
irrigation can be less frequent. 


Insects 

Colorado potato beetles are the most damaging 
insect pest of potatoes. The bright orange larvae of 
this insect can completely defoliate plants within a 
few days. In a small garden, the larvae can be 
removed by hand and destroyed. With large 
numbers of plants, control may require the use of an 
approved standard or organic insecticide. 


Diseases 


Potatoes are prone to a number of very serious 
diseases. A variety of viral diseases can appear at 
any time during the growing season. Removal of 
infected plants is the only defense against further 
spread. Plants showing leaf mottling or serious 
malformation should be removed and destroyed. 


A soil fungal disease called verticillium wilt 
causes plants to become weak, turn yellow, and 
develop burned leaf edges. This disease is very 
common in southern Idaho. Other than planting 
resistant cultivars, the only ways to manage this 
disease are to avoid planting in infected soil and to 
pull and destroy infected plants. Crop rotation will 
help minimize symptoms. 


Both early and late blight cause leaf spotting and 
leaf drop on potatoes. Under the right conditions 
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(cool, cloudy, rainy), these diseases can rapidly kill 
plants and may rot the tubers. These diseases can be 
controlled with multiple applications of a labeled 
garden fungicide, beginning immediately after 
symptoms are detected. 


Harvest 


Tuber harvest can begin as soon as potatoes are 
large enough to eat. Immature tubers tend to lose 
their skin during handling and should be consumed 
shortly after harvest. If potatoes are intended for 
storage, let them grow into the cool weather of fall. 
Then kill or remove the vines and leave the tubers 
in the ground to mature for about 3 weeks. Finally, 
harvest tubers carefully to avoid damage. 


Storage 

Potatoes can be stored for 6 months or longer if 
provided with the right conditions. They need 
temperatures of 40 to 45°F and humidity over 
95 percent. Supplying these conditions may require 
a root cellar or a refrigerator dedicated to produce 
storage. Potatoes must be kept in the dark to prevent 
greening and bitterness. 


There is a direct relationship between storage 
temperature and frying quality of potatoes. If 
potatoes are to be used for making chips or fries, 
they must be stored at a warmer temperature than if 
they are to be baked or boiled. When fried, potatoes 
stored at temperatures below 45°F turn brown and 
taste burned. 


Consumptive yield 
Compute household planting requirements 
as follows: 


¢ 60 Ib fresh and stored potatoes per person 

¢ Each foot of row will yield 2 lb. 

Plant 30 feet of row per person. (If no storage is 
planned, 5 feet of row per person is adequate.) 


Nutritive value 


Potatoes are one of the few vegetables to be 
considered a complete food. They provide most of 
the essential nutrients needed by humans, including 
a high-quality protein. Potato tubers are also a good 
source of vitamin B6 and contain valuable amounts 
of vitamin C, thiamin, niacin, potassium, 
phosphorus, iron, magnesium, and manganese. 
Potatoes with yellow flesh also provide vitamin A. 
One hundred grams (3.5 oz) of fresh potatoes 
contain 2.1 grams of protein, 0.1 gram of fat, 


18 grams of carbohydrates, 79 calories, and 
1.3 grams of dietary fiber. Fresh potatoes consist of 
79 percent water. 


PUMPKINS AND WINTER SQUASH 


Pumpkins 
and winter 
squash 
(Cucurbita 
spp.) are 
botanically 
identical and 
are grown in a 
similar manner. Pumpkins are used primarily for 
decorations, although pumpkin pie is the final fate 
of many pumpkins. Winter squash are used 
primarily for food, including pie. 





Pumpkins and winter squash are believed to have 
originated in the region between northern South 
America and the southwestern United States. Seeds 
from closely related plants dating back to 7000 to 
5500 B.C. have been found in Mexico. Native 
Americans used pumpkins and squash as a dietary 
staple several centuries before the Pilgrims landed. 


Very early explorers took pumpkins back to 
Europe. The Greeks named the fruits “pepon,” 
which meant “large melon.” The French changed 
the pronunciation to “pompon.” The English later 
changed “pompon” to “pumpion,” and Shakespeare 
mentioned the “pumpion” in his “Merry Wives of 
Windsor.” American colonists changed the name 
from “pumpion” to “pumpkin.” 


Winter squash and pumpkin cultivars are derived 
from three separate cucurbit species. The three 
species do not freely intercross. However, all three 
produce fruits that are consumed in their mature 
phase or used for fall decorations. Winter squash 
cultivars come in an amazing array of sizes, shapes, 
and colors. Pumpkins and most winter squash fruits 
have yellow or orange flesh, although a few have 
white flesh. Most winter squash and pumpkin 
cultivars are vining or semivining and grow to be 
very large, sprawling plants. 


Growing suggestions 

Pumpkins and winter squash grow best in a warm 
site with full sun. Warm soil is essential to good 
seed germination and emergence. Using transplants 
can speed production. 
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Soil type and soil preparation 

Pumpkins and winter squash will grow in almost 
any well-drained soil, but prefer sandy or loamy 
soils. They are most productive on fertile soils with 
adequate levels of organic matter. Prior to planting, 
amend soils to enhance fertility, organic matter 
content, and drainage. Till soil as deeply as feasible 
to create a deep, mellow seedbed. Mounding or 
hilling the soil can improve drainage and increase 
soil temperatures. 


Installing black plastic mulch prior to planting 
can warm the microclimate around plants, speeding 
harvest and improving productivity. Plastic mulches 
also help control weeds, thereby reducing the need 
for herbicides and cultivation. 


Planting 


Pumpkin and squash seedlings are extremely 
susceptible to frost. They should not be direct 
seeded in the garden until about | to 2 weeks after 
average last frost. Daytime soil temperatures at 
planting time should consistently be above 65°F. 


Transplant pumpkin and squash plants to the 
garden 2 to 3 weeks after average last frost. 
Transplants should be small (one or two true 
leaves), dark green, and growing vigorously. Protect 
them during the first week from wind, direct sun, 
and cold. 


Planting specifications: 


¢ Seeds per hill: 3-5 

¢ Distance between hills: 5—6 feet* 

¢ Final stand per hill: 2-3 

¢ Ounces of seed per foot: 0.05 

* Row width: 6-10 feet 

¢ Seed depth: 1 inch 

* Germination: 5—14 days 

*Hill spacing for transplants is the same 
as for seed. 


Fertilizer 


Pumpkins and winter squash need fairly high 
levels of N, P, and K and do best with a balanced 
fertilizer program. They are fairly high users of 
nutrients over a long period of the season, so apply 
fertilizer twice. Apply the equivalent of 0.25 Ib N 
(in combination with P and K) per 100 square feet 
during soil preparation. A 10-10-10 fertilizer 
formulation (or product with similar ratios) is 
usually adequate. Sidedress an additional 0.25 lb N 


before flowering. Nitrogen is the most important 
nutrient for the sidedress fertilizer application, so a 
product made up primarily of N (e.g., 21-0-0 or 
46-0-0) will work fine. 


Weed control 


Early-season weed control is important for 
pumpkin and squash production. Control weeds 
through mechanical tillage, hand weeding, or use of 
a labeled garden herbicide. Tillage activities close to 
plants should be shallow in order to prevent damage 
to feeder roots. Weed control becomes less essential 
later in the season. 


Irrigation 

Due to their requirement for warm temperatures 
at planting time, pumpkin and squash seeds may 
need one or two light irrigations to ensure good 
seedling emergence. Once established, these crops 
do best with infrequent, deep irrigation. On clay or 
loam soils, apply 1.5 to 2 inches of water every 5 or 
6 days. On sandy soils, apply smaller amounts, but 
more frequently. If plants are allowed to wilt, fruit 
shape and eating quality will be negatively affected. 


Insects 

Several species of aphids and squash bugs can 
become problematic on pumpkins and winter 
squash. Control aphids by using an insecticidal 
soap, spraying the affected parts of the plants with a 
hard stream of water, or applying a registered 
insecticide. Pick squash bugs from the plants and 
destroy them, or use an insecticide. Wireworms can 
damage roots, stems, or the fruit where it touches 
the ground. They are very difficult to control during 
the growing season. If problems with wireworms 
persist over several seasons, a preventive spring 
application of a soil insecticide may be necessary. 


Diseases 

Pumpkins and squash can be infected by a 
number of root rot diseases, viruses, and fungal leaf 
diseases. In Idaho, disease problems are generally 
minimal due to low humidity and short seasons. 
However, viruses and root rots occasionally reach 
levels that require control. 


Virus symptoms include malformed or splotchy 
leaves or fruit. These diseases cannot be cured. They 
are usually controlled through removal and 
destruction of infected plants. 
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Root rots are nearly impossible to treat once 
symptoms appear. The best prevention is to avoid 
over-watering (or overly frequent watering). Also, 
avoid planting squash plants in low spots where 
water may accumulate. 


Powdery mildew is a disease that often appears 
on winter squash and pumpkins, but is seldom an 
issue of concern. Symptoms include a white, 
powdery fungal growth on the upper leaf surface. 
No control is necessary if symptoms appear during 
the last month of the season. If symptoms appear 
earlier, it may be necessary to apply a labeled 
garden fungicide. 


Harvest 

Pick pumpkins and winter squash any time after 
full fruit color is expressed and the rinds are hard. 
Full maturation does not always occur until after 
frost kills the foliage. Mild frosts help speed 
maturation. Moderate to heavy frosts damage the 
fruit and shorten storage life, even if the fruit heals 
and returns to a normal appearance. Harvest fruits 
before they are exposed to temperatures below 
about 28°F. 


Storage 

If not completely ripe, store pumpkins and winter 
squash in a warm (room temperature or above) 
place for the first few weeks. Once full skin color 
has developed, they can be moved to long-term 
storage with temperatures around 50°F and 
moderate humidity. A cool basement is ideal. Under 
the right conditions, some types of winter squash 
will store for several months. 


Consumptive yield 


Compute household planting requirements for 
squash as follows: 


* 6-9 lb fresh and stored squash per person 
* 6-9 lb processed squash per person 

* Each foot of row will yield 1 Ib. 

Plant 6—18 feet of row per person. 


Most pumpkin cultivars produce 3 to 6 fruits per 
hill. If pumpkins are grown for decorative purposes, 
calculate the number of plants needed based on the 
number of fruits needed. 


Nutritive value 

Pumpkins and winter squash vary widely in 
nutrition. Those with orange flesh are some of the 
best sources of vitamin A among vegetable crops. 


Pumpkins and squash also are good sources of 
vitamin C, vitamin E, vitamin B6, folate, riboflavin, 
potassium, manganese, and iron. On average, 

100 grams (3.5 oz) of fresh pumpkin or winter 
squash contain | gram of protein, 0.1 gram of fat, 
8.6 grams of carbohydrates, 34 calories, and 

1.5 grams of dietary fiber. Fresh pumpkins and 
winter squash are 90 to 92 percent water. 


RADISHES 


Radishes 
(Raphanus sativus) 
are grown for their 
colorful, sharp- 
tasting root and are 
usually the first 
spring-planted 
vegetable to be 
ready for harvest. They originated in western Asia 
and are a staple food in China and Japan. Radishes 
grown commonly in the United States produce roots 
that are small, spherical, and dark red. However, 
many types of radishes are available for planting in 
the home garden. They vary in shape from round to 
long and in color from red to white (or bicolored). 
The white Japanese daikon radish is becoming 
popular in many places. 





Growing suggestions 

Radishes are best grown in spring or fall when 
temperatures are moderate. Summer heat results in 
inferior quality due to increased pungency (heat) 
and fibrousness (woodiness). Even when grown in 
optimal temperatures, radish roots remain at their 
best quality for only a few days. Luckily, it is 
possible to plant very early in the spring or late in 
the fall. It is possible to maintain a continuous 
supply of radishes during spring and early summer 
(or early to late fall) by succession planting. Plant a 
new crop of radishes when seedlings from the 
previous crop are fully emerged. Radishes can also 
be grown in a container. 


Radishes make a great relay crop, meaning they 
can be harvested early to make way for a warm- 
season crop in the same location. Some of the crops 
that can be planted after radishes in Idaho include 
green beans, cucumbers, melons, pumpkins, and 
winter squash. 
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Soil type and soil preparation 

Radishes grow well in almost any well-drained 
soil. They emerge and mature faster in a sandy soil, 
but often develop the best root color and quality in 
heavier loam or clay soils. Work the soil to form a 
smooth, firm seedbed. Work the soil as early as 
feasible, but avoid working wet soils. 


Planting 

Radish seedlings are very frost-resistant, so seeds 
can be planted 3 to 5 weeks before average last 
frost. Sow seeds directly in the garden. Radishes are 
small seeded, so they should be planted shallow. 


To make the most effective use of space, you can 
plant radishes in a bed row (a wide row, several 
plants across) or grouping. Give each radish | to 
2 square inches of space. To ensure full productive 
potential, you can over-plant radishes and thin to a 
final stand after emergence. 


Radishes emerge very quickly—within 3 to 
6 days depending on daytime temperature. They can 
produce edible roots in 20 to 30 days, making them 
one of the earliest vegetables to come from the 
spring garden. 


Planting specifications (single row): 


¢ Seed spacing: 0.5—0.75 inch 
¢ Final spacing: 0.75—1 inch 

¢ Ounces of seed per foot: 0.02 
* Row width: 15-18 inches 

¢ Seed depth: 0.5 inch 

* Germination: 3-10 days 


Fertilizer 

Due to their very short production period, 
radishes require low to moderate levels of N 
fertilizer. For good root production, they do best 
with moderate to high levels of P and K. A 5-10-10 
or similar fertilizer formulation is usually adequate. 
A single preplant application of 0.2 Ib N (in 
combination with P and K) per 100 square feet will 
provide adequate nutrients. 


Weed control 


Control of early weeds is essential for 
maximizing production and quality. Hand pulling 
and cultivation are usually adequate. Late-emerging 
weeds are not a concern with radishes due to their 
short production cycle. 


Irrigation 


Due to their requirement for shallow planting, 
radishes may need one or two light irrigations after 
seeding to ensure good seedling emergence. Once 
emerged, they do best with frequent, light irrigations 
that maintain soil moisture at a fairly high level. If 
soil is allowed to dry out, roots become pungent 
and woody. 


Insects 


Spring-planted radishes have very few insect 
pests, in part due to natural resistance, but also 
because their early-season growth allows them to 
avoid many problematic pests. Flea beetles 
sometimes feed on the leaves, creating small, round 
holes. This damage generally does not affect growth 
or productivity. 


Diseases 


Disease control is rarely required for radishes in 
Idaho gardens. 


Harvest 


Radishes can be harvested as soon as the roots 
reach edible size, typically 1 inch in diameter. 
Larger roots (2 inches or more) often display 
inferior quality. Once the plants bolt (the blossom 
stem begins to form), the roots quickly become 
inedible. Optimal harvest period for quality often 
lasts for only a few days, depending on temperature. 


Storage 

Under moist, refrigerated conditions, radish roots 
can be stored for up to a week. Storage in a 
perforated plastic bag will help retain quality. 
Remove the leaves before storage to prevent the 
roots from losing moisture and becoming rubbery. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 2-3 lb fresh radishes per person 
¢ Each foot of row will yield 0.67 Ib. 
Plant 3—5 feet of row per person. 


Nutritive value 

Radishes contain flavonoid antioxidants, which 
help lower the risk of cancers. They are a good 
source of vitamin C, folate, vitamin B6, and 
potassium. One hundred grams (3.5 oz) of radishes 
contain 0.7 gram of protein, 0.1 gram of fat, 
3.4 grams of carbohydrates, 16 calories, and 
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1.6 grams of dietary fiber. Fresh radishes are 
95 percent water. 


SUMMER SQUASH 


All species of 
squash 
(Cucurbita 
pepo) and 
closely related 
pumpkins and 
gourds have 
their origins in 
the New World, 
specifically 
northeastern South America, Mexico, and the 
southwestern United States. Summer squash are 
grown for their immature fruits, which come in a 
variety of sizes, shapes, and colors. Most summer 
squash fruits have white flesh, although a few 
cultivars have yellow flesh. Plants of most modern 
cultivars of summer squash have a compact, bush 
growth habit. However, some summer squash types 
are vining or semivining. 





Growing suggestions 

Summer squash grow best in a warm site with 
full sun. Warm soil is essential to good seed 
germination and emergence. Squash can be 
transplanted to speed production. 


Soil type and soil preparation 

Summer squash will grow in almost any well- 
drained soil, but prefer sandy or loamy soils. They 
produce best on fertile soils with adequate levels of 
organic matter. Before planting, amend the soil to 
enhance fertility, organic matter content, and 
drainage. Till soil as deeply as feasible to create a 
deep, mellow seedbed. You can improve drainage 
and increase soil temperatures by mounding or 
hilling the soil. 


Installing black plastic mulch prior to planting 
can warm the microclimate around squash plants, 
thereby speeding harvest and improving 
productivity. Plastic mulches also enhance weed 
control, reducing the need for herbicides and 
cultivation. 


Planting 

It is critical that squash transplants be small (one 
or two true leaves), dark green, and growing 
vigorously. Squash seedlings are extremely 


susceptible to frost. If seeding directly into the 
garden, delay planting until about | or 2 weeks after 
average last spring frost. Daytime soil temperatures 
should consistently be above 65°F. If using 
transplants, protect them during the first week from 
wind, direct sun, and cold. If protection is not 
available, do not transplant squash to the garden 
until at least 2 weeks after average last spring frost. 


Planting specifications (bush type): 


¢ Seeds per hill: 3-5 

¢ Distance between hills: 3-4 feet* 

¢ Final stand per hill: 2-3 

¢ Ounces of seed per foot: 0.5 

* Row width: 5-6 feet 

¢ Seed depth: 1 inch 

* Germination: 5—12 days 

*Hill spacing for transplants is the same as for 
seed. For vining types, space hills 5 to 6 feet apart 
in rows 8 to 10 feet apart. 


Fertilizer 

Summer squash are fairly high users of nutrients 
and do best with a balanced fertilizer program. They 
need fairly high levels of N, P, and K. They use 
nutrients over a long period, so apply fertilizer 
twice. Apply 0.25 Ib N (in combination with P and 
K) per 100 square feet during soil preparation. A 
10-10-10 fertilizer formulation (or product with 
similar ratios) is usually adequate. Sidedress an 
additional 0.25 lb N before flowering. Nitrogen is 
the most important nutrient for the sidedress 
fertilizer application, so a product containing 
primarily N is adequate (e.g., 21-0-0 or 46-0-0). 


Weed control 


Early-season weed control is important for 
squash production. Control weeds through 
mechanical tillage, hand weeding, or use of a 
labeled garden herbicide. Tillage activities close to 
plants should be shallow in order to prevent damage 
to feeder roots. Late-season weed control is 
less essential. 


Irrigation 

Due to their requirement for warm temperatures 
at planting time, summer squash seeds may need 
one or two light irrigations to ensure good seedling 
emergence. Once established, squash do best with 
infrequent, deep irrigations. On clay or loam soils, 
apply 1.5 to 2 inches of water every 5 or 6 days. On 
sandy soils, apply smaller amounts, but more 
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frequently. If plants are allowed to wilt, fruit shape 
and eating quality will be negatively affected. 


Insects 


Squash bugs and several species of aphids can 
become problematic on summer squash. Control 
aphids by using an insecticidal soap, spraying the 
affected parts of the plants with a hard stream of 
water, or applying a registered insecticide. Pick 
squash bugs from the plants and destroy them, or 
use an insecticide. Wireworms can damage roots, 
stems, or the fruit where it touches the ground. They 
are very difficult to control during the growing 
season. If problems with wireworms persist over 
several seasons, a preventive spring application of a 
soil insecticide may be required. 


Diseases 


Squash can be infected by a number of root rot 
diseases, viruses, and fungal leaf diseases. In Idaho, 
disease problems are generally minimal due to low 
humidity and short seasons. Root rots are nearly 
impossible to treat once symptoms appear, so 
prevention is the best strategy. Avoid over-watering 
(or overly frequent watering) and avoid planting 
squash in low spots where water may accumulate. 


Harvest 

Summer squash can be picked at nearly any stage 
of growth. For best quality, rinds and seed coats 
should be soft and pliable. In order to maintain plant 
productivity and maximize fruit quality, harvest 
squash every day. The presence of large fruit with 
mature seeds causes the plant to cease setting 
new fruit. 


Storage 

Summer squash quality declines very rapidly in 
storage. Squash generally are not stored or held in 
refrigeration for more than a day or two. 


Consumptive yield 
Compute household planting requirements 
as follows: 


* 6-9 lb fresh summer squash per person 

¢ Each foot of row will yield 1.5 Ib. 

Plant 4-6 feet of row per person. (Additional 
production may be needed if squash is frozen.) 


Nutritive value 

Nutrition of summer squash is slightly different 
than that of winter squash due to differences in 
cultivars and harvest maturity. Summer squash tend 


to be a little higher in protein and lower in 
carbohydrates. They are a good source of vitamin C, 
riboflavin, vitamin B6, folate, potassium, 
manganese, and phosphorus. One hundred grams 
(3.5 oz) of summer squash contain 1.2 grams of 
protein, 0.2 gram of fat, 3.4 grams of carbohydrates, 
16 calories, and 1.1 grams of dietary fiber. Fresh 
summer squash is 95 percent water. 


SWEET CORN 


Grain corn has been a 
staple crop among the 
native peoples of the 
New World for more 
than 5,000 years, 
especially in and around 
Mexico. Sweet corn 
(Zea mays), with its use 
of the crop before the 
kernels dry, is relatively 
new. Documented use of sweet corn as an important 
crop is limited to the past 200 years. 





It is important to understand a little about the 
genetic nature of this crop. Sweet corn kernels 
express the genetic traits of both the female and 
male parent. Thus, the source of pollen affects 
kernel quality. There are three types of sweet corn: 
standard (su), sugary enhanced (se), and supersweet 
(sh2). When one type of sweet corn pollinates 
another, it negates the sweetening gene, resulting in 
starchy, poor-quality corn. There are two ways to 
deal with this issue. One is to plant only one 
cultivar of corn and make sure it is isolated by a few 
hundred feet from any other corn cultivars. The 
other is to determine the type of sweet corn being 
planted and make sure all other cultivars planted 
close by are of the same type. The class or type is 
usually indicated on the seed package. If not, it can 
usually be found by doing an internet search on the 
cultivar name. 


In regions with short-season climates, it is 
important to plant cultivars that mature quickly. 
Generally, cultivars that are listed as maturing in 
75 days or fewer are suitable. 


Growing suggestions 

Sweet corn will grow well in almost any type of 
soil. It requires warm soil and air conditions during 
much of the growing season to produce a quality 
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crop. Sweet corn must have full sun for the ears to 
develop normally. 


Sweet corn is wind pollinated, and the pollen 
must move from the tassel on top of the plant to the 
silks on the ears. Improper pollination will result in 
missing kernels. It is best to plant corn in square 
blocks rather than in long rows. This configuration 
concentrates the pollen into a smaller area, 
increasing opportunities for the pollen to reach 
the ears. 


Soil type and soil preparation 

Sweet corn does not require special soil 
preparation. Like most crops, it does better with 
good fertility, adequate organic matter, and 
deep tillage. 


Planting 


Sweet corn seedlings emerge best if soil 
temperatures are above 60°F, but they will grow, 
albeit slowly, with soil temperatures as low as 50°F. 
Seedlings can withstand some light frost when they 
are still very small. Consequently, sweet corn can be 
planted as early as a week before average last frost. 
However, early planting has inherent risks and may 
not meaningfully influence harvest time. 


Once seedlings emerge, thin them to a final stand 
of one plant every 10 to 12 inches. Closer spacing 
will cause the ears to be smaller. 


Under conditions of warm soil temperatures, 
sweet corn will emerge in less than a week. In cold 
soil, emergence may take 2 weeks or more. 


Planting specifications: 


¢ Seed spacing: 2—3 inches 

¢ Final spacing: 10-12 inches 
¢ Ounces of seed per foot: 0.16 
* Row width: 30-36 inches 

¢ Seed depth: 1.5—2.5 inches 

* Germination: 6-14 days 


Fertilizer 


Sweet corn has a high demand for nutrients over 
a long growing season, so add fertilizer twice. 
Sweet corn has a very high demand for N, but also 
responds to high levels of P and K. Apply the 
equivalent of 0.3 Ib N (in combination with P and 
K) per 100 square feet during soil preparation. A 
10-10-10 fertilizer formulation (or product with 
similar ratios) 1s appropriate. Sidedress an additional 


0.3 lb N when the plants are 12 inches high. 
Nitrogen is the most important nutrient for the 
sidedress fertilizer application, so a product made 
up primarily of N (21-0-0 or 46-0-0) will work well. 


Weed control 


Early-season weed control is important for sweet 
corn production. Control weeds through mechanical 
tillage, hand weeding, or use of a labeled garden 
herbicide. At all stages of growth, tillage activities 
close to plants should be shallow in order to prevent 
damage to roots. Once plants are tall, they often 
suppress weeds through competition and shading. 


Irrigation 


Sweet corn has a shallow root system. Optimal 
irrigation entails frequent, small applications of 
water. On clay or loam soils, apply 1 to 1.5 inches 
of water every 3 to 5 days. On sandy soils, apply 
smaller amounts, but more frequently. As plants 
mature, the time between irrigations can be 
lengthened by a day or two. Sweet corn can 
withstand some wilting without detrimental effects 
on the crop. 


Insects 


Several insects can do significant damage to 
sweet corn in the garden. Wireworms reside in the 
soil and often damage the seed before germination. 
Cutworms, another soil insect, emerge at night and 
feed on young seedlings. These insects are difficult 
to control and may require the use of a registered 
soil insecticide prior to planting. Use of treated seed 
often helps minimize damage to seed, although not 
all seed treatments contain an insecticide. 


Corn earworms are the other important insect 
pest of sweet corn in Idaho. Adults lay eggs on 
green silks. After hatching, larvae eventually make 
their way into the ear, where they damage kernels 
near the top end of the cob. Both organically 
approved and traditional insecticides provide good 
control of corn earworm if applied multiple times 
during silking. This insect is less of a problem in 
short-season climates. 


Diseases 


Seed rots are the most important diseases of 
sweet corn in Idaho. They can usually be prevented 
by planting after the soil warms up and avoiding 
planting in soil that is too wet. 
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Corn smut—a gray fungal growth that infects 
tassels and silks and looks like a puffball 
mushroom—is often seen in Idaho gardens. It is a 
systemic disease and will appear on other parts of 
the plant as well. It can be a serious problem if it 
infects a large number of ears. Do not leave infected 
plants as residue, or the problem likely will return. 
Remove infected plants from the garden as soon as 
smut is visible. The fungus is edible and is often 
cooked and consumed as a delicacy in Mexico. 


Harvest 

Corn is usually ready to harvest when the silks 
are entirely brown and the husks are tight. Pull back 
the husk to reveal the top end of the cob and check 
whether the kernels are the mature color. Once ripe, 
it is important to pick sweet corn within a day or 
two to preserve quality. 


Storage 

Sweet corn quality declines very rapidly in 
storage. Ears are generally not stored or held in 
refrigeration for more than 2 or 3 days. For frozen 
or canned corn, process sweet corn immediately 
after harvest. 


Consumptive yield 
Compute household planting requirements 
as follows: 


¢ 3-5 lb fresh sweet corn per person 

* 9-15 lb canned or frozen sweet corn per 
person 

¢ Each foot of row will yield 0.3 Ib. 

Plant 10-67 feet of row per person. 


Nutritive value 

Due to its starchy kernels, sweet corn is higher in 
calories (86 per 100 grams) and carbohydrates 
(18.7 grams per 100 grams) than most other 
vegetables. It provides many of the essential amino 
acids important to human health. Sweet corn is a 
good source of vitamin C, vitamin B6, folate, 
thiamin, niacin, potassium, phosphorus, magnesium, 
iron, and manganese. One hundred grams (3.5 oz) 
of fresh sweet corn kernels consist of 3.3 grams of 
protein, 1.4 grams of fat, and 2 grams of dietary 
fiber. Fresh kernels are 76 percent water. 


SWISS CHARD 


Swiss chard (Beta vulgaris) is 
derived from the same species 
as table beets, but does not 
grow an enlarged root. 
Instead, the leaves are used 
for potherbs and salads. The 
crop has been selected to 
produce large, fleshy leaves, 
sometimes with colored 
stems, veins, and midribs. 
Swiss chard originated in western Europe and the 
Mediterranean region. It is a very popular crop in 
much of northern Europe. 





Growing suggestions 

Swiss chard will produce for a good portion of 
the summer if the leaves are frequently cut back or 
harvested. After old leaves are removed, the plant 
will produce tender, flavorful new leaves. 


Soil type and soil preparation 

Swiss chard will grow in almost any type of soil. 
For production of the best quality leaves, the soil 
must be fertile and have adequate organic matter. 
Swiss chard can be planted very early in the spring. 
Consequently, it is important to make sure the soil is 
not too wet when tilling. The soil should be damp 
but not wet. A ball of soil formed by squeezing in 
the hand should crumble easily under finger 
pressure. 


Planting 

Swiss chard can withstand moderate frost (down 
to 26°F) when the seedlings are small. Seed can be 
planted up to 2 weeks before last average frost. For 
best emergence, the daytime soil temperature should 
approach 50°F. 


Planting specifications: 


¢ Seed spacing: 1.25—2 inches 
¢ Final spacing: 6-12 inches 

¢ Ounces of seed per foot: 0.01 
* Row width: 18-24 inches 

¢ Seed depth: 1 inch 

¢ Germination: 7-10 days 


Fertilizer 

Swiss chard has a fairly high demand for N in 
order to keep new growth vigorous and succulent. If 
you plan to harvest over a long period of the 
summer, apply fertilizer twice. Apply the equivalent 
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of 0.25 lb N (in combination with P and K) per 

100 square feet during soil preparation. A 10-10-10 
fertilizer formulation (or product with similar ratios) 
is usually appropriate. Sidedress an additional 

0.25 |b N at first harvest. Nitrogen is the most 
important nutrient for the sidedress fertilizer 
application, so a product made up primarily of 

N (21-0-0 or 46-0-0) is appropriate. 


Weed control 


Season-long weed control is important for Swiss 
chard, as it does not compete well with weeds. 
Control weeds through mechanical tillage, hand 
weeding, or use of a labeled garden herbicide. At all 
stages of growth, tillage activities close to plants 
should be shallow in order to prevent damage 
to roots. 


Irrigation 

Swiss chard has a shallow root system and little 
tolerance of drought stress. Even short, sporadic 
water deficits will cause the leaves to become 
fibrous and tough. Optimal irrigation entails 
frequent, small applications of water. On clay or 
loam soils, apply 1 to 1.5 inches of water every 3 to 
5 days. On sandy soils, apply smaller amounts, but 
more frequently. 


Insects 


Insects rarely become a serious problem on Swiss 
chard. Occasionally, aphids or other leaf-chewing 
insects (such as blister beetles, loopers, armyworms, 
spotted blister beetles, or leafminers) cause 
sufficient damage to require control. Insecticidal 
soap or a range of organic or traditional insecticides 
will control most insects. The most difficult insects 
to control are leafminers. They reside inside the 
leaves, where they are difficult to treat. The best 
strategy often is to remove and destroy damaged 
leaves and allow new leaves to grow in their place. 


Diseases 

There are few or no serious diseases of Swiss 
chard in Idaho. Occasionally, plants become 
infected with curly top, a virus. Remove and destroy 
malformed or mottled plants. 


Harvest 

Remove large, succulent leaves by cutting near 
the base with a sharp knife. Take care not to damage 
the new inner leaves. 


Storage 

Swiss chard is usually cooked or eaten 
immediately after harvest. It will retain adequate 
quality for 2 or 3 days under humid refrigerated 
conditions. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 1.5-3 Ib fresh Swiss chard per person 
¢ Each foot of row will yield 0.8 Ib. 
Plant 2-4 feet of row per person. 


Nutritive value 


For a succulent, leafy vegetable, Swiss chard is 
surprisingly high in nutrients. It is extremely high in 
vitamin K, which is purported to protect brain 
activity and has a role in treating Alzheimer’s 
patients. Swiss chard is an excellent source of 
vitamins A and C and a good source of vitamin E, 
vitamin B6, riboflavin, potassium, magnesium, 
manganese, iron, phosphorus, and calcium. One 
hundred grams (3.5 oz) of freshly harvested Swiss 
chard contain 1.8 grams of protein, 0.2 gram of fat, 
3.7 grams of carbohydrates, 19 calories, and 
1.6 grams of dietary fiber. Fresh chard consists of 
93 percent water. 


TOMATOES 


Tomatoes 
(Lycopersicon 
lycopersicum) 
are one of the 
most 
commonly 
grown crops in 
home gardens 
around the 
world. Almost any small space can be utilized to 
grow significant quantities of this popular vegetable. 
Tomatoes originated in the tropical deserts of 
coastal Ecuador, Peru, and Chile. Archeological 
evidence suggests that they first found consistent 
use by humans in Mexico. 





In short-season climates of northern and 
southeastern Idaho, the single most important 
production decision is choice of cultivar. Only the 
earliest cultivars should be used. (Remember, the 
word “early” in the name does not necessarily equal 
early in the garden.) The earliest cultivars usually 
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produce fairly small fruit. Multiple varieties can be 
planted to provide both early fruit and larger, higher 
quality fruit later in the season. In the warmer 
climate of southwestern Idaho, cultivar choice is 
less important, although early cultivars can still be 
used to bring tomatoes to the table sooner. 


Tomatoes vary widely in growth habit. 
“Determinate” cultivars are very short, set fruit 
early, and tend to ripen the fruit over a short period 
of time. “Indeterminate” cultivars are viny and tall. 
They tend to set fruit continuously over the summer, 
mature a few fruit at a time, and reach maximum 
production very late in the summer. “Semi- 
determinate” cultivars are intermediate between the 
two growth habit classes. Determinate cultivars tend 
to be more useful in short-season climates because 
of their earlier maturity. However, there are 
exceptions; some indeterminate cultivars, especially 
cherry tomatoes, set and mature their first fruit 
fairly early. 


Tomato cultivars have been developed for 
specific uses. Tomatoes developed for fresh use 
have a good balance of sugars and acids to create a 
good flavor. The fruits have large cavities that are 
filled with gel and seeds to produce juiciness. 
Processing or sauce tomatoes are starchy and have 
very thick walls, making them high in solids and 
low in water. They are much easier to cook down to 
a thickened processed product. Match the class of 
tomato to the intended use when choosing cultivars. 


Heirloom tomato varieties are becoming very 
popular. These old varieties offer gardeners a wide 
array of unique production options. Heirloom plants 
are available in all maturity classes and growth 
habits. Fruits come in many sizes, colors, shapes, 
and flavors. Most heirloom varieties lack resistance 
to pests and disease, in comparison with modern 
hybrids, but offer other advantages. 


Growing suggestions 

Both heat and sunlight markedly improve 
earliness in tomatoes. Planting tomatoes in full 
sunlight is critical to encouraging early fruit 
ripening. You can provide warmer growing 
conditions by planting next to a south-facing 
structure, planting on black plastic, or using 
Tow covers. 


Tomatoes are very sensitive to fertilizer 
applications, especially N fertilizers. High levels of 


fertility dramatically delay fruit set and ripening. If 
your goal is early-maturing fruit, maintain low 
levels of soil fertility. If a long season of production 
is desired (not possible in the short-season areas of 
Idaho), maintain higher levels of soil fertility. 


Pruning tomato plants can enhance earliness and 
increase fruit size. Allow plants to grow unhindered 
until the first flush of fruits is set and increasing in 
size. At that time, begin removing all newly formed 
shoots from the plants. 


Soil type and soil preparation 

Tomatoes can be grown in most types of soil, but 
do best in lighter, sandy loams and loamy sands. 
Not only will plants be healthier on lighter soils, but 
fruits will mature more quickly. Clay soils must be 
managed to avoid frequent saturation in order to 
prevent root, stem, and fruit rots. 


Tomatoes do best in soil with sufficient organic 
matter. If soil is low in organic matter, amend it 
with compost or manure (the previous fall, if 
possible). Work soil well to produce a deep, friable 
bed. Good soil tilth helps tomato plants develop a 
healthy root system. 


Planting 

Tomatoes are almost always transplanted rather 
than planted as seed. Transplanting enhances 
earliness, reduces problems with seedling diseases, 
and helps with weed control. Fortunately, tomatoes 
are very easy to transplant. 


Unlike many other crops, tomatoes can be 
transplanted as very large plants. The larger the 
transplant, the quicker the plant will produce and 
mature fruit. Regardless of size, tomato transplants 
should be healthy, dark green, and growing 
vigorously. If transplants are tall or spindly, plant 
them deeply enough to leave only the leafy part of 
the stem exposed. Roots will form along the buried 
segment of stem. 


Tomato transplants are damaged or killed by very 
light frost. Consequently, if planted early, they must 
be protected. A variety of season-extending products 
(hot caps, water sleeves, milk jugs, row covers, etc.) 
is available. If protection is provided, tomatoes can 
be transplanted shortly after the average last frost 
date. Otherwise, delay transplanting by about 
2 weeks. 
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To grow unusual or heirloom varieties, you may 
need to produce your own transplants. Plant seed 
indoors 5 to 7 weeks before the projected transplant 
date. The most difficult aspect of producing 
transplants without a greenhouse is providing 
adequate light to keep the seedlings healthy and 
compact. It is best to provide both a window with 
southern exposure and artificial lighting. 


Transplanting specifications: 


¢ Final spacing (determinate): 18 inches 

¢ Final spacing (indeterminate): 30 inches 
¢ Row width (determinate): 36 inches 

¢ Row width (indeterminate): 36-48 inches 


Fertilizer 

Tomatoes have a reputation as heavy users of 
nutrients. In climates with long, warm seasons, this 
is true. In short-season climates, the tendency for 
delayed maturity under conditions of high fertility 
makes it necessary to limit the amount of added 
fertilizer (specifically N). 


Tomatoes respond positively to adequate levels of 
P and K. A 5-10-10 fertilizer formulation (or similar 
product with low N ratio) is usually best. Apply the 
equivalent of 0.25 lb N (in combination with P and 
K) per 100 square feet during soil preparation. In 
short-season climates, this application will be 
sufficient to bring the crop to harvest; additional 
fertilizer will serve only to delay maturity. In longer 
season climates, enhance late-season production by 
sidedressing an additional 0.2 lb N at first harvest. A 
third application of 0.1 Ib N in early August may be 
beneficial in places where production continues into 
September or later. Nitrogen is the most important 
nutrient for the sidedress fertilizer applications, so a 
product made up primarily of N (21-0-0 or 46-0-0) 
1S appropriate. 


Weed control 


Early-season weed control is important for 
tomatoes. Once established, plants compete well 
with weeds. Control weeds through mechanical 
tillage, hand weeding, or use of a labeled garden 
herbicide. At all stages of growth, tillage activities 
close to plants should be shallow in order to prevent 
damage to roots. 


Irrigation 


Young tomato plants have a relatively shallow 
root system and little tolerance of drought stress. 


Improper irrigation not only reduces productivity, it 
encourages the development of a fruit-destroying 
condition known as blossom end rot (a black, 
leathery patch on the bottom of the fruit). Early in 
the season, optimal irrigation entails relatively 
frequent, small applications of water. On clay or 
loam soils, apply | to 1.5 inches of water every 3 to 
5 days. On sandy soils, apply smaller amounts, but 
more frequently. As plants mature, irrigation can 
become less frequent, although the soil should 
remain evenly damp. 


Insects 


Only a few insects routinely affect tomatoes. The 
most damaging is the tomato hornworm. This large 
caterpillar can defoliate an entire plant within a day 
or two. Luckily, hornworms do not appear in large 
numbers and can usually be removed by hand and 
destroyed. Colorado potato beetles may damage 
leaves; they can also be controlled by hand removal 
or application of an approved insecticide. Spider 
mites occasionally become a problem in hot 
weather. They are best controlled by irrigating with 
overhead sprinklers or frequently spraying the plants 
with water. 


Diseases 


Tomatoes are prone to a number of very serious 
diseases. Curly top is a virus that appears frequently 
in Idaho gardens. This virus causes the youngest 
leaves on the plant to curl and become malformed. 
It does not spread from one plant to another, so it 
can be ignored if not serious. If it affects 
productivity, remove diseased plants so they do not 
compete with healthy plants. 


A soil fungal disease called verticillium wilt often 
causes plants to become weak, turn yellow, and 
develop burned leaf edges. This disease is very 
common in southern Idaho. Other than planting 
resistant cultivars (usually designated with a “V” 
following the name), the only treatment is to 
practice crop rotation. 


A number of leaf-spotting and leaf-drop diseases 
affect tomatoes, including early blight, late blight, 
and septoria. Early blight and septoria leaf spots 
start on the oldest leaves and may move very slowly 
up the canopy. If symptoms become severe before 
midseason, it may be necessary to apply a labeled 
fungicide. Late blight, although somewhat rare, can 
rapidly kill plants under the right conditions (cool, 
cloudy, rainy). If present, multiple applications of a 
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good fungicide are required. Because of the threat to 
potato crops, public media in Idaho deliver 
warnings when late blight is a local issue. This 
information will help guide control decisions. It 
may be necessary to get professional help to 
distinguish among the tomato leaf-spotting diseases. 


Fruit rots often damage the crop as it nears 
harvest. These fungal and bacterial diseases are best 
controlled by avoiding over-watering and staking 
the plants to keep the fruit off the ground. 


Harvest 

Fruits can be harvested at any time after they 
begin to turn pink (assuming the cultivar’s mature 
fruit is red). The best quality fruits with the fullest 
flavor are those that ripen fully on the vine. 


Storage 

Store unripe fruit at 50 to 60°F in a relatively dry 
room. These conditions allow slow and steady 
maturation and color development. Fully ripe 
tomatoes can be stored for several days at 50°F with 
high humidity. They can be stored in the refrigerator 
for up to 2 weeks, but must be used immediately 
upon removal due to injury and degradation that 
occur at cold temperatures. 


Consumptive yield 

The required quantity of planted tomatoes varies 
widely, depending on how they are used. If intended 
strictly for fresh use, one healthy tomato plant can 
supply the needs of several people. If used to 
produce sauces, salsas, and other products, several 
feet of row may be required for each person. 
Experience will help define needs. 


Nutritive value 

Red tomatoes contain lycopene, which has been 
shown to protect skin from damage due to UV rays. 
Tomato fruits are also a good source of vitamin A, 
vitamin C, vitamin B6, vitamin K, potassium, and 
manganese. One hundred grams (3.5 0z) of fresh 
tomatoes contain 0.9 gram of protein, 0.2 gram of 
fat, 3.9 grams of carbohydrates, 82 calories, and 
1.2 grams of dietary fiber. Fresh tomatoes consist of 
95 percent water. 


WATERMELONS 


Watermelons 
(Citrullus 
lanatus) are 
native to the 
savannah 
regions of 
Africa, where 
they were used 
as much for 
their water 
content as for their nutrition. They can be a 
challenge to grow in all but the warmest climates of 
southwestern Idaho. In short-season climates, they 
are the epitome of a green-thumb challenge. 
Regardless of where you live, they are a fitting treat 
in the heat of late summer. 





Most watermelon cultivars are suitable for 
production in the south-central and southwestern 
regions of the state. In all other areas, it is important 
to select early-maturing cultivars. Even then, many 
cultivars developed for earliness in other parts of the 
country (e.g., Sugar Baby and New Hampshire 
Midget) do not produce quality melons in Idaho 
because they are not adapted to cool summer nights. 
Some of the best melons for short-season areas of 
Idaho are the yellow-flesh icebox types (e.g., Early 
Moonbeam, Yellow Doll, and Yellow Baby). 


Growing suggestions 

Watermelons are suitable only for fairly large 
gardens. They do not require as much room as 
pumpkins or winter squash, but each plant still 
needs at least 30 to 40 square feet to produce well. 
Fruit will not size well if plants must compete with 
tall or dense plants of other crops. 


Watermelons require full sun all day long to 
produce their sweetest fruit. Shade not only results 
in inferior flavor, but delays maturity, making 
production in marginal climates even more difficult. 


Watermelons are truly a warm-season crop. Not 
only are they extremely sensitive to frost, they are 
injured by temperatures as high as 35°F. It is critical 
to be patient in waiting for warm, late-spring 
weather before planting watermelons in the garden. 
Also, it helps to provide warm growing conditions 
by planting next to a south-facing structure, planting 
on black plastic, and/or using row covers. 
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Soil type and soil preparation 

Watermelons are best adapted to lighter soils— 
sandy loams and loamy sands. They grow faster, 
mature earlier, and produce the best quality melons 
on these soils. However, they can be grown on any 
soil, as long as irrigation is managed to avoid 
frequent saturation. Watermelons do not require 
large amounts of organic matter in the soil. 


Planting 

Transplanting is an option in order to enhance 
earliness. However, due to physiological problems 
created by transplanting, watermelons often produce 
better if planted directly from seed, even in cold 
climates. Plant seed 2 to 3 weeks after average last 
frost, and then only if daytime soil temperatures are 
at least 70°F. 


Transplanting can be successful if all conditions 
are correct. Most importantly, use transplants that 
are healthy and at the right stage of growth. 
Transplants must be small, rapidly growing, and 
dark green. A root-hardening response common to 
this family of plants slows or prevents new growth 
of less-than-ideal transplants. Transplants that are 
too old, etiolated, or slow-growing, or those that 
have been stressed at any time for water or 
nutrients, seldom produce a vigorous plant. 


Place transplants in the garden 2 to 3 weeks after 
last average frost and when the forecast is for mild 
weather. Once a healthy transplant has been placed 
in the garden, it must be protected from wind, sun, 
and cold, even if growing conditions are ideal. 


Planting specifications: 


¢ Seeds per hill: 3-5 

¢ Distance between hills: 4-5 feet* 

¢ Final stand per hill: 2-3 

¢ Ounces of seed per foot: 0.05 

* Row width: 6-8 feet 

¢ Seed depth: 1 inch 

* Germination: 5—14 days 

*Hill spacing for transplants is the same as 
for seed. 


Fertilizer 

Watermelons are heavy feeders and respond 
positively to adequate levels of N, P, and K. Split 
applications work best to keep watermelons growing 
vigorously throughout the season. Apply the 
equivalent of 0.25 lb N (in combination with P and 


K) per 100 square feet during soil preparation. A 
10-10-10 fertilizer formulation (or product with 
similar nutrient ratios) is usually adequate. 

Sidedress an additional 0.3 lb N when the plants 
begin to form running vines. For sidedressing, select 
a high-N source such as 21-0-0 or 46-0-0. 


Weed control 


Watermelons do not compete well with weeds at 
any stage of growth. Consequently, season-long 
weed control is required. Control weeds through 
mechanical tillage, hand weeding, or use of a 
labeled garden herbicide. At all stages of growth, 
tillage activities close to plants should be shallow in 
order to prevent damage to roots. Avoid damage to 
the vines during weed-control efforts. 


Irrigation 

As they grow, watermelons develop relatively 
deep, vigorous root systems. Plants will produce the 
best quality melons if not over-irrigated. Irrigation 
should be deep and infrequent in comparison with 
most garden crops. Once plants are established and 
growing well, weekly applications of 2 to 2.5 inches 
of water are usually adequate. On very sandy soils, 
apply smaller amounts, but more frequently. 


Insects 


Cutworms are the most common pest of 
watermelons in Idaho gardens. They emerge from 
the soil at night and cut down newly emerged 
seedlings. Consistent problems with cutworms may 
require application of a labeled soil insecticide prior 
to soil preparation. Spider mites occasionally 
become problematic and are best controlled by 
using overhead sprinkler irrigation. Occasionally, 
application of a miticide may be necessary. 


Diseases 


Many diseases affect watermelons in humid 
climates, but the dry air in Idaho limits these 
problems. In gardens where watermelons, 
cucumbers, cantaloupes, and squash are frequently 
grown, a soil-borne disease called fusarium wilt can 
build up. This fungus causes plants to remain small, 
become weak, turn yellow, develop burned leaf 
edges, and eventually die early. Partial prevention is 
possible by practicing crop rotation with at least 
4-year intervals. Watermelons are also very 
susceptible to root rots if they are over-irrigated or 
planted in poorly drained soil. 
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A few viral diseases, such as curly top, 
occasionally appear on watermelons. Symptoms 
include malformed leaves and fruit, mosaic color 
patterns on the leaves, and general yellowing or 
stunting. Remove and destroy plants showing these 
symptoms to prevent competition with healthy 
plants. 


A physiological fruit rot (not caused by fungi or 
bacteria) called blossom-end rot occasionally 
appears on watermelons. It is typified by a black, 
leathery patch on the end of the fruit opposite the 
stem. It is caused by repeated drought stress. Proper 
irrigation usually alleviates this problem. 


Harvest 


It is important to pick watermelons when fully 
ripe because they will not finish ripening off the 
vine. Knowing when to pick a watermelon is an art 
unto itself, and no one is successful all of the time. 
However, there are three fruit-related signs that will 
make the decision easier. First, as a melon ripens, 
the ground spot (the spot on the melon that is in 
contact with the soil) will turn from white to yellow. 
Second, a ripe melon will display a dried-up vine 
tendril. Follow the stem of the fruit to the vine. At 
the point of attachment, you will see a leaf and a 
tendril. The tendril is a “‘curly-cue” that the plant 
uses to grab and climb. This tendril will dry up 
when the fruit is ripe. Third, small wasps will sting 
a ripe watermelon, causing the development of 
small (usually less than | inch in diameter) rings or 
target spots on the top of the fruit. Additionally, if 
you are a good watermelon “thumper,” the sound of 
a melon does deepen as the fruit ripens, providing a 
final test for ripeness. 


Storage 

Watermelons are usually not stored for any 
significant length of time. However, they can be 
held in a cool, unrefrigerated place for a week or 
more without losing quality. Once cut, the melon 
should be refrigerated and consumed within a 
few days. 


Consumptive yield 


Compute household planting requirements 
as follows: 


¢ 3-6 lb fresh watermelon per person 
¢ Each foot of row will yield 0.5 Ib. 
Plant 6—12 feet of row per person. 


Nutritive value 


Fresh watermelon consists of 92 percent water. 
Due to this high water content, watermelons are 
relatively low in nutrients, but they are a good 
source of vitamin C and have trace amounts of 
many other vitamins and minerals. One hundred 
grams (3.5 oz) of fresh watermelon contain 
0.6 gram of protein, 0.2 gram of fat, 7.6 grams of 
carbohydrates, 30 calories, and 0.4 gram of 
dietary fiber. 


FURTHER READING AND RESOURCES 


Source of nutritional information: USDA/ARS 
Nutrient Data Laboratory, SR-23 databases. 
http://www.nal.usda.gov/fnic/foodcomp/search/ 


Additional source of health benefits information: 
Nutrition and You. http://www.nutrition-and- 
you.com/vegetable-nutrition.html 


University of Idaho Extension Publications 


Most UI Extension publications are available to 
download for free at http://www.cals.uidaho.edu/ 
edcomm/catalog.asp. 


Ones in print can be ordered online or by calling 
(208) 885-7982 or emailing calspubs@uidaho.edu. 


Blossom-End Rot of Tomatoes (CIS 292) in print 
only 


Choosing and Growing Adapted Vegetable Varieties 
(BUL 863) online only 


Growing Tomatoes in Cool, Short-Season Locations 
(BUL 864) online only 


Growing Vegetable Seedlings for Transplanting 
(CIS 800) in print only 


Harvesting and Storing Fresh Garden Vegetables 
(BUL 617) online and in print 


Management of Vegetable Diseases in Home 
Gardens (CIS 993) online and in print 


Options for Storing Potatoes at Home (CIS 1153) 
online only 


Planning an Idaho Vegetable Garden (BUL 775) 
online and in print 
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Potato Production in the Home Garden (CIS 1000) 
online and in print 


Short-Season Vegetable Gardening (PNW 497) 
online and in print 


Sweet Corn Production for the Small Market 
Grower and Home Gardener (CIS 910) in print 
only 


Tomatoes for the Home Garden (CIS 667) online 
and in print 


Published 1993. Revised 2011. 
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Chapter 22 
Fruit Trees 





W. Michael Colt, Extension Horticulturist Emeritus 


Esmaeil Fallahi, Tree Fruit Physiologist, Parma Research and Extension Center 


I. Introduction 


Growing fruit can be an important part of 
home gardening, but it demands a year-round 
and year-to-year commitment by the gardener. 
In addition to the personal satisfaction and en- 
joyment of tree ripened fruits, fruit trees have 
considerable landscape value. Properly cared 
for, they are attractive in form and display 
beautiful flowers in the spring. If judiciously 
placed, they can enhance a well-designed land- 
scape. 


II. Site Selection 


An ideal location for fruit trees: 


A. Is Without Frost Pockets—A gentle slope 
with good air drainage will work well. Plant 
the trees three-quarters of the way down the 
hill. Cold air will drain down the hill and 
will help limit frost damage in the spring 
(Fig. 1). Frost damage can occur any time 
from bloom to late spring. 

Frost damage to blossoms is a likely prob- 
lem, particularyly with early blooming fruit 
trees (Table 1). For example, apricots may 


Fig. 1. Frost damage is best prevented by proper site 
selection. Choose a gentle slope with good air 
drainage. 


Frost Pocket Slope with good 
air drainage 





Table 1. Usual order of bloom in fruit trees. 


Earliest Apricots 
Japanese plums 
Peaches 
Oriental pears 
Italian plums 
Cherries 
Pears 


Latest Apples 


produce a crop only once every 5 years be- 
cause of early spring frosts. Small fruit may 
fall off soon after a killing frost. Stone fruit, 
such as peaches, may stay on the tree until 
mid to late June, and then drop. Diagnose 
for frost damage by cutting open the small 
fruit. If the ovules (the portion that becomes 
the seed) are brown, the fruit is dead. 


. Is in Full Sun—Fruit trees should be planted 


well away from areas of shade such as large 
trees and buildings. Not only must the tree 
itself receive full sun, but it must also be 
properly pruned so that light can penetrate 
to the inner leaves. This is necessary in or- 
der to maintain good flower production and 
fruit set throughout the tree. 


. Has Well-Drained But Not Droughty Soil— 


A site with deep, fertile, sandy loam soil in- 
creases the probability of successful tree 
growth and fruit production. A site with 
poor drainage increases the probability of 
winter injury to fruit trees. A drainage prob- 
lem, such as a perched water table, can be 
lessened by breaking through the hard pan 
layer in the soil. Stone fruits, particularly 
peaches, do not tolerate “wet feet.” 
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Ill. Fruit and Nut Cultivars for Idaho 


Once the decision is made to start a home or- 
chard, a lot of thought must go into cultivar 
selection. Cultivars must be adapted to the cli- 
mate and soils of your specific area, must pro- 
vide fruit at the desired time, and must be 
suited to uses such as freezing, canning, and 
preserving. Select cultivars that will extend the 
harvest season from July through October. 
Since some cultivars are easier to grow than 
others, choose only the ones you, your family, 
and friends really appreciate so your horticul- 
tural efforts will be justified. In addition to lo- 
cal expertise, “Western Fruit Berries & Nuts— 
How to Select, Grow, and Enjoy,” is a good 
reference. Some cultivars can be ordered if you 
give your local nursery enough notice. 


Note: Fruit and nut trees are propagated ei- 


ther by grafting or budding to obtain 
true-to-name trees. A seedling fruit 
tree cannot produce the same kind or 
quality fruit as its parent and it comes 
into production much later. 


IV. Types of Tree Fruits 


The complexity of tree fruits can be simplified 
for study by grouping tree fruits into two cat- 
egories: pome fruits and stone fruits. Both 
pome fruits—apples (Malus) and pears 
(Pyrus)—share many cultural similarities and 
pest problems. The stone fruits (Prunus) — apri- 
cots, cherries, nectarines, peaches, and 
plums — share cultural similarities. 

A. Pome Fruits (Apples and Pears) 


1. Apple trees are among the most cold tol- 
erant fruit trees, but climate adaptability 
varies according to cultivar. In colder 
areas of Idaho, it is best to plant mid-sea- 
son cultivars that will escape spring frosts 
and ripen before extreme cold in the fall. 


The best vegetative growth and optimal 
fruit production are obtained in well- 
drained, deep soil. 

Many apple cultivars require a second 
cultivar for cross-pollination by bees to 
ensure adequate crops. Crab apples can 
also cross-pollinate apple cultivars. 
Bloom times of the cultivars need to 
overlap to ensure pollination. 


Choose cultivars to grow at home that are 
not readily available in your local grocery 
store, that you especially enjoy, and that 
are best for your purpose. 

Less commonly grown cultivar sugges- 

tions are: 

a. King: Large, waxy yellow with red 
striping. Crisp and sweet. Good for 
eating and baking. 

b. Northern Spy: Large, red apple with 
tender, fine-grained flesh. One of the 
finest for flavor. Stores well. The tree 
is slow to reach bearing age, and tends 
to bear alternate years. 

c. Spitzenberg: Medium, red with yellow 
dots. Crisp, fine-grained flesh with a 
tangy, spicy flavor. 

d. Wealthy: Red-tinted white flesh and a 
deserved reputation for quality. Good 
cooking apple; satisfactory for fresh 
use. It is a particularly good tree for 
colder areas. Tends to bear alternate 
years. Good pollinizer for other apples. 

e. Winesap: Large, round, and with a 
lively flavor, these apples make good 
desserts. An old-timer that remains a 
favorite. The trees are vigorous, and 
are early, reliable bearers. 


. Pears will tolerate poor drainage and ne- 


glect better than other fruit trees. For best 
vegetative growth and optimal fruit pro- 
duction, pears should be planted in a 
well-drained, deep soil and spaced about 
16 to 18 feet apart. 

The major problem with pears is fire 
blight, which primarily attacks young, 
vigorous wood. Treatment is to cut out 
and destroy the blackened diseased wood. 
Train and prune trees only to shape them, 
limiting cuts to smaller branches as much 
as possible. Excessive pruning can stimu- 
late vigorous, susceptible growth. Heavy 
rain during bloom as well as hail-inflicted 
wounds will increase the chances of fire 
blight infections. To lessen the incidence 
of the disease, application of copper can 
be made during the delayed dormant 
stage. This will reduce the bacterial in- 
oculum levels on the surface of the tree. 
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Avoid the use of nitrogen fertilizer unless 
trees show obvious signs of a deficiency. 
Excess nitrogen application promotes 
vigorous growth that will then be vulner- 
able to fire blight. 

Cultivar suggestions include: 

a. Bartlett: A standard commercial vari- 
ety, matures toward the end of summer 
and has excellent fresh eating as well 
as canning quality. 

b. Bosc: A fine-flavored dessert variety 
ripening after Bartlett. 

c. Clapps Favorite: Matures before 
Bartlett and is the earliest pear of good 
quality. 

d. Seckel: A small gourmet pear with a 
russet skin; a pickling as well as a des- 
sert pear. 


B. Stone Fruits 
1. Apricots— Flower very early in spring; 


consequently, the occurrence of spring 
frost will affect fruit production. It may 
help to plant apricots on a northern expo- 
sure (but not in shade) to delay bloom, 
but a safer course of action is to choose 
later-blooming cultivars. Bloom and ma- 
turity dates vary, depending on area, cul- 
tural practices, tree age, and season. 

. Cherries — Do best in deep, well-drained 
soil. Space sweet cherries about 30 feet 
apart. The trees may not fill that much 
space, but the cherry fruits need sunlight 
to ripen. 

Most sweet cherry cultivars need an aid 
in pollinating in order to produce fruit, so 
choose the second tree carefully. 

Black Tartarian, Corum, Republican, 
Sam, and Van will pollinate any other 
cherry tree. Stella, Compact Stella, and 
Garden Bing are self-fertilizing and re- 
quire no second tree for pollination. Bing, 
Lambert, and Royal Ann will not produce 
fruit in any combination. 

The most dependable cherries for colder 
areas of Idaho are the sour type that are 
self-fertilizing. Montmorency is the most 
popular cultivar for the home garden as 
well as being a leader in commercial sour 
cherry production. Sour cherry trees may 
be planted 20 feet apart. 


3. Peaches and nectarines — Differ in their 


tolerance of cold or mild winters. Be sure 
to select cultivars that are adapted to your 
climate. 

Generally, there is a risk of damage 
where winter temperatures fall below 
-10° to -15°F. Trees planted on a hillside 
where the coldest air drains to low-lying 
areas or trees planted near large bodies of 
water may tolerate areas otherwise too 
cold for them. 

Reliance and Polly (Haven Polly) are 
considered some of the hardiest peach 
cultivars. Nectarines are more tender than 
peaches. 

Peaches and nectarines are generally self- 
fruitful, or self-pollinating. 


. Plums and prunes—The most popular 


cultivars are derived from either Euro- 
pean or Japanese species. These cultivars 
can grow 15 to 20 feet high and about as 
wide. European varieties bloom late and 
are better adapted to areas with late frost 
or cool, rainy spring weather than are the 
early-blooming Japanese varieties. Many 
plum and prune cultivars need another 
cultivar growing nearby for pollination. 
The European-type plum, called the Ital- 
ian prune, is a high yielder, requires no 
thinning, hangs on the tree, and ripens to 
a taste treat that more than justifies its 
place in the home garden. 


C. Nuts 
1. Filberts or hazelnuts— These make an at- 


tractive, small tree for the garden. Spring 
to fall, the roundish, ruffled-edged leaves 
cast a pleasant spot of shade. Showy male 
catkins hang long and full on bare 
branches in winter. Female flowers are 
small and red in color. A crop of round or 
oblong nuts comes as a bonus in the fall. 
Plant trees in early spring in well- 
drained, soil and plant at least two com- 
patible cultivars for cross-pollination. 
Filberts tend to sucker. If you wish to 
maintain a single trunk, remove these 
shoots three to four times a year. Filberts 
can also be grown as a bush. 


. The Persian (English) walnut— Should 


not be planted as a landscape tree except 
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Fig. 2. Parts of a fruit tree. 


Bud or graft union ——————>- 


on a large lot with deep soil. Established 
trees take some drought, but deep, regular 
watering is required. Older trees need 
pruning only to remove dead wood. Plant 
walnut trees 40 to 60 feet apart. Walnut 
flowers are susceptible to spring frosts. 

3. Almonds — Will survive in southwestern 
Idaho, but don’t produce annual crops 
because they bloom early in the spring 
and are usually killed by frost. 


V. Rootstock 


Fruit trees consist of two parts: a scion and a 
rootstock. The scion, or fruiting cultivar, is the 
most above-ground part of the tree. It is 
grafted or budded onto a rootstock to form a 
new tree (Fig. 2). This tree is the same cultivar 
as the scion and will produce fruit of that culti- 
var. A wide range of rootstock, varying in size 
as well as other attributes, are available for 
apples. However, rootstock selections for other 
tree fruit are more limited. 
Dwarfing rootstock is preferred since it pro- 
duces a more compact fruit tree. It bears fruit 
earlier in its life, is easier to prune and spray, 
and is easier to harvest. 
A. Apples 
Apple tree growth may be manipulated to 
three basic sizes: standard, semi-dwarf, and 
dwarf. 







Scion ——————>- 


Rootstock ————_> |¥ SC 
+ aRT cd fe 


1. The standard (seedling) rootstock is 
adaptable to most conditions. It has an 
extensive root system and should be 
planted about 20 feet apart. 


2. The semidwarf rootstock (MM-111, 
MM.-106, and EM-7) make a tree one- 
half to two-thirds the size of a standard 
tree. 

3. The dwarf rootstock (M-26 and EM-9) 
make a tree one-third to one-half the size 
of a standard tree. The more dwarfing the 
apple rootstock, the more support the tree 
will require. When the tree is bearing a 
crop, dwarfing rootstock (M-9 and M-26) 
will need a stake to hold the tree up in the 
wind. In general, the more dwarfing the 
rootstock, the faster the tree will bear. It 
is important to allow sufficient vegetative 
growth to fill the space before allowing 
the crop to slow vegetative growth. 

B. Pears 

Pear cultivars are available on semidwarf or 

seedling rootstock. The seedling rootstock 

are hardier than other rootstock, making 
larger but more manageable trees. 
C. Stone Fruits 

Nectarines, peaches, and apricots are grown 

on seedling rootstock and form fruit on 

1-year-old wood. It is easy to keep them the 
desired size by pruning and still have fruit 
production on seedling stock. Cherry trees 
produce large canopies. There is no such 
thing as a true dwarf cherry. Semidwarf 
trees on Mahaleb rootstock reduce tree size 

a maximum of only 10 percent. Work is be- 

ing done to develop a rootstock that will re- 

duce size, but the end results are a few years 
away. 


VI. Cultural Practices and Problems 


A. Planting 
Fruit trees may be planted in the fall or 
spring. Bare root trees are usually available 
only in the spring. Planting early in the sea- 
son before the roots dry out will ensure the 
best success. With containerized trees, the 
time of planting is less critical. Follow these 
steps to plant a fruit tree: 


1. Dig a planting pit with vertical sides and 
make it large enough to accommodate the 
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root system without crowding. The pit 
should be a minimum of 2 to 3 feet deep 
and should allow at least a 6-inch clear- 
ance from the end of the roots. 


2. After removing all broken or damaged 
roots, place the tree in the planting pit. 
Spread the planting soil around the tree 
and tamp to firm. Use planting soil that is 
as good or better than the soil in which 
the tree originally grew. Avoid using 
planting soil around the tree that is so dif- 
ferent from the native soil that water and 
roots either do not penetrate the native 
soil, or that water runs around the plant- 
ing soil in the pit and into the native soil. 

3. Pour water into the planting pit until the 
consistency of thick liquid is attained. 
Gently raise and lower the tree to allow 
the soil to fill between the fibrous roots 
and to eliminate air pockets. Add water 
and planting soil alternately until the pit 
is filled to grade. 

4. The tree should rest at the depth at which 
it grew in the nursery, and the bud union 
(the place where the tree was budded in 
the nursery) should be about 6 inches 
above the soil level after planting. A col- 
lar at the base of the tree, lighter in color 
than the rest of the trunk, indicates the 
original growing depth. 


B. Training and Pruning 


Both can influence apical dominance, or the 
tendency for the apex (uppermost bud) to 
grow more rapidly than the lower buds. 
Apical dominance is thought to be caused 
by a hormonal stimulus produced by the 
growing apex that suppresses the develop- 
ment of lateral bud growth. Cuts on higher 
or lower parts of the tree will have differing 
results in vegetative growth depending on 
the distance from the apex. 
1. Training —This is the process of giving 
desirable structure to fruit trees from | to 
4 years after planting. The objective of 
training young trees is to establish the 
essential structure of the tree and to bring 
the tree into bearing. 
2. Pruning—This is used to maintain the 
shape of trees 3 or 4 years after planting 
as well as after trees are bearing fruit. 


The objective of pruning older trees is 
either to open the trees to sunlight or to 
maintain fruiting by pruning back the 
overhanging limbs in the upper part of 
the tree, so that sunlight reaches the 
lower and inner portions of the tree. 
There are two types of pruning cuts: 

a. Heading-back cut: This is an invigo- 
rating cut that causes an increase in 
vegetative growth in the immediate 
area of the cut. Because the hormonal 
gradient is destroyed, the growth of the 
lateral buds is no longer suppressed. 


b. Thinning-out cut: This type of cut re- 
moves shoots but does not stimulate 
vigorous regrowth. Because the hor- 
monal gradient is not interrupted, veg- 
etative growth continues. A thinning- 
out cut can also be used on upright and 
overhanging growth. This type of cut 
will result in an increased flower bud 
production over the whole tree. 





Note: Excessive pruning, especially heading- 


back cuts, will delay fruiting in the 
early years and reduce fruiting on 
older trees. 


3. Seasons of pruning—Trees can be pruned 


any time after the leaves fall in autumn 

and before bud break in the spring. Avoid 

making large saw cuts (over 3 inches in 
diameter) until hazardous winter tem- 
peratures are over. If you have only a few 
trees, resist the temptation to prune your 
trees on the first non-subzero day that 
seems warm enough to be doing some- 
thing outside. Some commercial peach 
growers wait until bloom time to see 
what blossoms exist before they prune. 

a. Winter (dormant) pruning: The dor- 
mant period is the most desirable time 
to prune out broken, damaged, dis- 
eased, and weak wood; to remove 
limbs crossing over other limbs; or to 
eliminate narrow angled crotches. 
(Wide angled branch crotches of 45 to 
90 degrees are the strongest.) 


b. Summer pruning: Trees can be pruned 
any time during the growing season. 
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Pruning during this period decreases 
the shoot growth and, therefore, is a 
common practice where better control 
of shoot growth is desired. Rub off or 
pull off water sprouts and suckers that 
shade the inner parts of the tree, fruits, 
and spurs. This should be done when 
shoots are 3 to 4 inches long and be- 
fore they become woody. Shoot re- 
moval by pulling at this stage damages 
adventitious buds at the base of the 
shoot, which limits regrowth. 





Note: Pruning after the first of September or 
before trees become dormant stimu- 
lates growth, making the trees more 
susceptible to winter injury during 
early fall freezes. 


4. Pruning tips 
e Don’t leave stubs! Cut close to the 
trunk at the branch collar. Cut back to 
a live branch or bud. 


¢ Don’t paint wounds. Paint traps mois- 
ture and encourages rot. Slant cuts so 
rain runs off. 


¢ Remember, the art of pruning comes 
from knowing how and where to cut. 
C. Water Management (Irrigation) 


Soil moisture (e.g., not too much and not 
too little) is important in maintaining tree 
vigor, productivity, and fruit size. 

1. Drought or moisture stress alone rarely 
kills healthy, well-established fruit trees. 
However, newly set trees with limited 
root systems or plants damaged by cold 
injury, diseases, or insects are more sus- 
ceptible to moisture stress. Occasionally, 
a prolonged drought results in extensive 
feeder-root death, which destroys large 
trees. This is most severe in sandy soils 
with poor moisture-holding capacity. 

2. Good soil drainage is important, espe- 
cially in the spring. During the summer 
and early fall, the trees deplete the avail- 
able soil moisture. Irrigation is usually 
required! Poor drainage is common in 
soils with a high clay content and dense, 
impervious subsoil, or in lowlands with a 
high water table. 


3. Although fruit trees have deep root sys- 
tems, most of the roots are concentrated 
in the upper 2 feet of soil and extend out- 
ward slightly beyond the spread of the 
limbs. 

4. Oftentimes trees in lawns and under grass 
sod are irrigated to maintain a good grass 
cover, but insufficient water is applied to 
the root zone of the tree. Tree roots do 
not compete well with grass roots. To 
remedy this problem, clean out all grass 
growing under the dripline of any fruit 
tree. 





Note: High soil moisture levels or frequent 
watering around the base of the trunk, 
particularly in heavy soils, can result 
in the development of crown rot, a 
fungal disease that attacks the roots 
and kills the tree. Overwatering by it- 
self can also kill roots. Because oxy- 
gen is only partially soluble in water 
and becomes depleted under water- 
logged conditions, the roots are as- 
phyxiated. Root or crown damage 
from excess moisture turns inner-bark 
tissue brown. Often, damage is not ap- 
parent for several months, especially if 
the excess moisture occurs in late fall 
or early spring. Crown rot causes ear- 
lier leaf color change in the fall. 





Note: Prunus species, including cherries, 
peaches, and nectarines, are most sus- 
ceptible to death of feeder roots in 
poorly drained soils. Pears, apples, 
plums, and most small fruits are more 
tolerant to temporary excess soil mois- 
ture, but they can be severely injured 
or weakened by extended periods of 
very wet soil conditions. 


D. Fertilization 


Nutritional deficiencies are not a direct 
cause of tree death unless excessive or im- 
proper fertilizing results in tree damage. 
Normally, it is not advisable to fertilize at 
planting. Young tree roots are easily burned, 
and the tree may die back or die completely. 
After growth has begun, however, use a 
complete fertilizer having essential nitrogen 
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Table 2. Recommended annual terminal growth of fruit 


trees. 


Nonbearing trees 


Apple 
Pear 
Peach and other stone fruits 


24 to 36 inches 
12 to 26 inches 
16 to 24 inches 


Bearing trees 


Apple 
Pear 
Peach and other stone fruits 


12 to 14 inches 
6 to 12 inches 
10 to 15 inches 


(N), phosphorus (P), and potassium (K) or 
(N-P-K) with 10 percent N (such as 10-6-4 
or 10-10-10), particularly in the sandy soils. 
The amount of N to apply in late fall or 
early spring (preferably before bud break) 
depends upon the type of tree fruit and its 
productive status (Table 2). Much less than 
these recommended growth rates will result 
in reduced fruiting wood and a smaller crop 
the following year. 


If you are just starting a fertilizer program, 
1/8 pound of actual nitrogen should be soil 
applied to stone fruits for every inch of 
trunk diameter (measured | foot above 
ground level). In the case of pome fruits 
(apples and pears), 1/10 pound of actual ni- 
trogen should be used for each inch of trunk 
diameter. 
The actual amount of N differs among prod- 
ucts, and this difference must be taken into 
account when computing the amount of fer- 
tilizer needed. For example, a 5-inch diam- 
eter peach tree will need 5/8 pound of actual 
nitrogen (A.N.): 

diameter x pounds A.N. required = 

5 x 1/8 = 5/8 lb (.625 Ib) A.N. needed 
If ammonium sulfate 20-0-0 (20% N) is 
used, 3 1/8 pound of fertilizer will be re- 
quired to provide the N needed for a 5-inch 





peach tree: 
Ib AN needed 5/8 1b 0.625 | 3.125 Ib 
%N  — 20% 0.20 ~ 


In the case of ammonium nitrate at 33 per- 
cent N (33-0-0), a little over 1 7/8 pounds of 
ammonium nitrate is needed for the same 
5-inch diameter peach tree: 


lb AN needed = 5/8 lb 7 0.625 
GN ~ 33% 0.33 





= 1.89 Ib 


The amount of nitrogen to be applied is de- 
termined by the amount of growth in the 
previous year. If too little growth is oc- 
curred, increase the nitrogen application. If 
too much growth occurred, reduce the nitro- 
gen application. Knowing how much nitro- 
gen to apply requires accurate record keep- 
ing. 

Where organic mulches are used, the 
amount of N fertilizer may be decreased as 
the mulch begins to decay, releasing N. Fer- 
tilizing with manure is tricky because N and 
salt levels vary depending on the age and 
source of the manure. 

Other nutrients need to be applied according 
to the results of a leaf analysis. Zinc, iron, 
and boron are micronutrients that are often 
deficient. 


. Insect and Disease Control 


Success in growing fruit depends on effec- 
tive control of insects and diseases, recogni- 
tion of the common diseases and insects, 
selection of effective pesticides, proper tim- 
ing of pesticide sprays, and thorough cover- 
age of fruit and foliage with the spray mix- 
ture. 

1. Organic control measures are available 
for some pests but, in general, their re- 
sults are mixed. 

2. Commercial fruit growers, because of the 
size of their operations, can afford to buy 
large equipment to effectively apply pes- 
ticides. 

3. Home orchardists with a few fruit trees 
are at a disadvantage when it comes to 
obtaining equipment that will do a satis- 
factory job of spraying fruit trees. In most 
cases, they are restricted largely by the 
cost of hand-operated sprayers or those 
operated by small electric or gasoline 
motors. The capacity of these machines is 
small, the pressure is low, and the energy 
expended to do an effective job is consid- 
erable. Yet the homeowner fights the 
same pests, often on the same size trees, 
as the commercial grower. 
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4. It has been shown repeatedly that failure 
of homeowners to adequately control 
pests on their fruit trees can generally be 
attributed to not knowing what is causing 
the damage or what could cause the dam- 
age, not applying enough material to 
cover the trees completely, not making 
applications on time, and not continuing 
the spray program late enough into the 
summer. 





Note: Dormant sprays are an important step 
in controlling insects and diseases. 
However, there are different dormant 
sprays; some control only diseases, 
while others control only insects. Con- 
sult the Pacific Northwest Insect Con- 
trol Handbook and the Pacific North- 
west Plant Disease Control Handbook 
for specific recommendations. 


F. Rodent and Deer Damage 

Fruit trees are susceptible to mouse, gopher, 

and deer damage. 

1. Mice—Eat the bark of the trunk and roots 
near the soil surface. Damage is easily 
detected by removing soil from around 
the base of the tree and the larger roots 
near the surface. Bark completely re- 
moved by gnawing rodents will girdle, 
weaken, and finally kill the tree. As with 
other types of mechanical injury, plants 
weakened but not killed by rodents are 
more susceptible to drought, cold injury, 
disease infections, and insect infestations. 
To reduce the hazard of mouse damage, 
clean out all grass and weeds in a 3- to 
4-foot diameter circle around the trunk of 
the tree. This rids the area of ground 
cover that might protect mice from preda- 
tors. Wire guards, constructed from fine 
wire mesh and placed 1-inch deep in the 
soil, are effective around young trees. 

2. Gophers— Are best controlled in the 
home garden by trapping. Poisoned baits 
are available for mouse and gopher con- 
trol. 

3. Deer— May damage fruit trees planted 
near woods or other areas with adequate 
deer cover. Deer feeding on young grow- 


ing shoots and buds of fruit trees can se- 
verely stunt and weaken the plants. In the 
late summer and fall, buck deer often 
break and kill young trees while rubbing 
the velvet from their antlers. Tall fences 
or repeated use of approved repellents 
may be required for adequate deer dam- 
age control. 

4. Moles can sometimes present problems 
by burrowing directly under trees. In this 
case, roots dry out and tunnels are used 
by mice who feed on the roots. Moles do 
not feed on tree roots. 


. Vegetation Management Due to Weed and 


Herbicide Injury 

Weeds weaken fruit trees by competing for 
soil moisture and nutrients. The wise combi- 
nation of cultivation and approved herbi- 
cides helps reduce weed competition. 
Improper or excessive herbicide use fre- 
quently causes fruit tree death. Contact- 
action herbicides, when misused and al- 
lowed to drift onto foliage or tender green 
bark, can severely injure and ultimately kill 
the plant. Similarly, systemically absorbed 
herbicides for weeds can be lethal to fruit 
plants when improperly sprayed. 

Long term use of the same soil-residual her- 
bicide may eventually result in excessive 
soil accumulation, causing root injury, plant 
weakening, or death. 

Do not plant fruit trees on sites immediately 
after corn or grain crops where a persistent 
herbicide, such as atrazine, was used for 
weed control. Fallow the soil for one or two 
growing seasons before planting fruit trees. 
This allows herbicide degradation and pre- 
vents tree injury or death. 

Herbicides are safe, effective tools for re- 
ducing weeds in fruit crop planting. To pre- 
vent herbicide damage or plant death, pay 
careful attention to label guidelines for ap- 
plication, apply the correct rates, and use 
only herbicides approved for specific fruit 
crops. 


. Preventing Winter Injury 


Normally, vegetative growth stops about 
early August, and a terminal bud is set. Un- 
usually warm fall temperatures and exces- 
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sive amounts of nitrogen may cause contin- 
ued or renewed growth in the fall. These 
conditions may predispose trees to cold in- 
jury; keep trees in moderately vigorous con- 
dition before winter arrives. 


1. Lethal winter injury occurs most fre- 


quently in the lower trunk, in the crown 
region, or in the roots near the soil sur- 
face. The tree will generally die shortly 
after growth begins in the spring, if the 
damage has been severe enough to de- 
stroy the inner bark tissue. 

Damaged inner bark is brown, while 
healthy bark and cambium tissue are a 
greenish yellow. Severe cold injury may 
result in split bark, however, the splits 
may later heal. 

. Sunscald, another type of injury, nor- 
mally occurs in late winter on the south 
to southwest side of the main trunk and 
large branches. Bark, whether brown or 
gray, absorbs the sun’s rays in midafter- 
noon and often warms up as much as 
20°F above the surrounding air tempera- 
ture. As a result, bright sunny days in late 
winter may activate the cambium and 


bark tissues on southwestern trunk expo- 
sures. This reduces cold resistance and 
may result in injury because of extremely 
cold night temperatures. The bark dries, 
then splits, and finally wood-rotting fungi 
enter. This may seriously weaken or even 
kill the tree. The problem is most severe 
for young trees and smooth-bark trees 
such as cherry and plum. 


To protect a tree from sunscald, wrap the 
trunk with strips of burlap or a tree wrap 
material; or paint the trunk with a white 
indoor latex paint, which will lower bark 
temperature by reflecting light. 
I. Cropping Problems 
Biennial bearing (crop overproduction in 
one year and a need to rest the next year) 
confuses many home orchardists. This con- 
dition will alternate until finally the tree will 
produce fruit only every other year. To cor- 
rect or reduce this problem, annual thinning 
done when fruit is still small will allow the 
tree to handle the crop and produce higher 
quality fruit. Thinning is done by hand 
when the fruit is about 1/2 inch in diameter. 
After thinning, the fruit should be spaced 


Table 3. Why fruit trees don’t bear. 
Symptoms 


Trees 4 to 8 years old have 
never set fruit buds or bloomed 


Prevention strategy 


Trees growing too vegetatively 
pruning especially heading cuts 


Possible causes 


Spread or tie down branches; 
reduce nitrogen; reduce dormant 





Few fruit buds form 


Trees under stress (shade, 
“wet feet,” drought, lack of nutrients) 


Choose sunny, well-drained site; 
fertilize and irrigate properly; 





(same as above) 


Trees too vegetative 
pruning; increase summer pruning 


Reduce nitrogen; reduce dormant 





Fruit buds form only at tips 


Fruit buds were killed by low 
temperatures during bud swell 


Choose site with good air drainage 





Tree blooms, but all flower 
parts fall off when petals fall, 
so few or no fruit sets 


Frost killed open blossoms 


Choose site with good air drainage; 
choose late-blooming or 
frost-resistant cultivars 





(same as above) 


Flowers were not adequately 
cross-pollinated 


When choosing cultivars, be sure to 
include pollenizers; during spring 
bloom, place flowering branches of 
another cultivar in buckets of water in 
the tree 





Tree bears only every other year 
(e.g., biennial bearing) 


Heavy crop one year weakens 
tree, so few fruit buds form 
for next year’s crop 


Thin fruit 4 to 6 weeks after year, 
bloom when crop is heavy 
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approximately 6 inches between fruits. Do 
not delay thinning. The later the thinning 
occurs, the smaller the fruit will be. 
Additional cropping problems, their pos- 
sible causes, and prevention strategies are 
found on Table 3. 


Further Reading 


Books 

A Catalog of New & Noteworthy Fruits (annual). 
1992. New York State Fruit Testing Cooperative 
Assn. Inc., Geneva, NY. 

All About Growing Fruits & Berries. 1982. Chevron 
Chemical Corporation (Ortho Books), San Fran- 
cisco, CA. 

Fitzgerald, T. J. 1984. Gardening in the Inland 
Northwest, A Guide to Growing Vegetables, Ber- 
ries, Grapes & Fruit Trees. Ye Galleon Press, 
Fairfield, WA. 

Walheim, L., and R. L. Stebbins. 1981. Western 
Fruit, Berries & Nuts—How to Select, Grow and 
Enjoy. HP Books, Tuczon, AZ. 

Westwood, M. N. 1978. Temperature-Zone Pomol- 
ogy. Timber Press, San Francisco, CA. 


Published 1993. Revised 1996. 


Booklets and Pamphlets 
University of Idaho Extension 
PNW 341 Choosing Pear Rootstocks for the 
Pacific Northwest 
PNW 221 Cold Resistance of Stone Fruit Flower 
Buds 
Cytospora Canker Disease in Idaho 
Orchards 


PNW 496 Grafting and Budding Plants to 
Propagate, Topwork, Repair 


CIS 726 


BUL 820 Growing Apples for Local Markets in 
Cold Climates 

CIS 866 | Homeowner's Guide to Fruit Tree 
Fertilization 

CIS 603 Insect Control for Apples and Pears in 
the Home Orchard 

CIS 605 Insect Control for Stone Fruits in the 


Home Orchard 
PNW 121 Nutrient Disorders in Tree Fruits 


CIS 898 Pears in the Home Garden 


CIS 752 Phytophthorn Collar-Rot of Orchard 
Trees 

PNW 400 Training and Pruning Your Home 
Orchard 

CIS 776 Why Home Fruit Trees Die 


Washington State University Extension 
EB1436 
EB 665 
To order Washington State University publica- 
tions, contact your county’s Cooperative Extension 
office or write to Bulletin Office, Cooperative Ex- 


tension, Cooper Publications Building, Washington 
State University, Pullman, WA 99164-5912. 


Apple Cultivars for Puget Sound 
Fruitfulness in Pome and Stone Fruits 
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Small Fruits 





JoAnn Robbins, Extension Educator, Jerome County, Jerome 


I. Strawberries 


Strawberries are grown all over the United 
States and perform well throughout the Pacific 
Northwest. 

A. Botanically, the strawberry is a member of 
the rose family (Rosaceae). The fruit is the 
swollen receptacle of the flower that bears 
seeds (achenes) on its surface. A high per- 
centage of these seeds must be fertile for the 
berry to form properly. Plants produce for 3 
to 5 years before production declines, and 
then they should be replaced. 

1. Strawberry varieties, except for everbear- 
ing, are affected by daylength. Varieties 
are regionally adapted by latitude. Buy 
plants locally if possible, and base your 
purchases on regional recommendations. 


2. The two main types of strawberries are 
June bearing and everbearing. June bear- 
ing varieties set flower buds in the fall 
and ripen fruit in June. Everbearing vari- 
eties have a spring and fall crop. 


a. The older cultivars of everbearers are 
daylength sensitive and have a break 
in production between the spring and 
fall crops. 

b. The newer day neutral varieties set the 
flower buds throughout the season for 
a very long harvest period with no pro- 
duction break. 

c. Total season berry production from the 
everbearing cultivars tends to be lower 
than the June bearing and day neutral 
types. The June bearing types produce 
the highest quality berries. 


B. Cultivars in Idaho (in order of ripening) 


1. Cultivars are June bearing in northern 
Idaho. Be sure to select cultivars that are 
adapted to northern growing conditions. 
For southern Idaho, select cultivars that 
are also adapted to high summer tempera- 
tures. 


a. Earliglow: Earliglow bears early in the 
season and is resistant to many dis- 
eases. 

b. Crimson King: The plants of this vari- 
ety are very hardy and produce large 
fruit. 

c. Honeoye: Another very hardy variety 
with large, firm fruit. 

d. Sumas: Sumas have a high yield, but 
they are susceptible to fruit rot. They 
grow large fruit. 

e. Totem: These fruits are good fresh and 
frozen. Totems are disease resistant. 

f. Benton: This variety grows a medium- 
sized fruit with a light inside color. 

g. Shuksan: Shuksans are susceptible to 
virus. The fruit is excellent fresh and 
frozen. 

h. Sparkle: This variety produces a soft 
fruit with an excellent flavor. 

2. Everbearing — Day neutral 

a. Fort Laramie: An everbearing plant, 
the Fort Laramie is very hardy and 
productive. 

b. Quinault: Another everbearing plant, 
the Quinault produces small berries, 
which are soft and have a good flavor. 
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. Tristar: The Tristar is day neutral and 
productive; it bears relatively large 
fruit with a good flavor. 

. Tribute: A variety that is superior to 
Quinault, day neutral, and later in the 
season than Tristar, the Tribute has a 
firm fruit. 


C. Culture 
1. Planting 
a. Well-drained soil is required. Heavier 


soils should be molded to raised beds 
for improved drainage. Strawberry 
pyramids and containers work well 
and give good yields in small spaces. 
Incorporation of organic matter ben- 
efits both light (sandy) and heavy clay 
soils. Adjust pH to 5.5 to 6.5. 

. Established weeds: Gardeners must 
eradicate all perennial weeds before 
planting. Use repeated fallow cultiva- 
tion or heavy mulches. 

. Matted row culture: Most popular in 
home gardens. Set plants 1 1/2 to 2 
feet apart in rows 3 to 4 feet apart. 
Runners from initial planting are al- 
lowed to fill in to form a solid plant- 


3. Fertilization 


a. 


b. 


Timing 

i. It is important to fertilize and water 
June bearers in late summer to pro- 
mote maximum fall growth and 
flower bud formation. 

ii. Spring fertilization results in ex- 
cessive formation of leaves and 
runners and in less fruit growth. 

iii. Fertilize everbearers and day 
neutrals with small amounts several 
times during the growing season. 

Amount 

i. Apply a total of 30 to 60 pounds of 
actual nitrogen per acre for all 
types of strawberries. 

ii. June bearing types should be fertil- 
ized in early August, if irrigation is 
available; otherwise, fertilize in 
mid-September without irrigation. 

iii. A balanced fertilizer such as 10- 
10-10 will supply ample phospho- 
rus and potassium. Any deficien- 
cies should be diagnosed with a 
soil or plant tissue test. 


4. Irrigation— Consistent watering is essen- 
tial when plants are first set and during 
dry periods in spring and summer. Irri- 


ing, until it reaches approximately one 
plant every 5 to 8 inches. Remove ex- 


cess plants or runners. Plants at a 
higher density will produce fewer and 
lower quality berries. 

. Hill culture: Plants remain as indi- 
vidual plants in the garden; remove all 
runners. Space individual plants 15 to 
18 inches apart, and place them in 
rows 2 1/2 to 3 feet apart. 


2. Setting plants 
a. Plant in early spring or early fall. In 


areas where frost heaving is a problem, 
plant only in spring, or mulch fall 
plantings to reduce heaving. If you 


gate in the morning to reduce rot. 


a. 


Critical irrigation periods: These occur 
during harvest or in late August and 
fall, when plant growth resumes and 
the flower buds form for the following 
year’s crop. 


. Efficient irrigation methods: Black 


plastic or straw mulch and plastic-tube 
drip irrigation systems (soakers) are 
highly adaptable to strawberry culture 
and water conservation. Strawberries 
absorb 90 percent of their water from 
the top foot of soil. 


plant at any time other than early 5 
spring, irrigation is important. Plants 
are mostly available in stores in the 


. Renewal (June bearers only)— After the 
harvest early in July, June bearers will 
: benefit from removal of the foliage, 
SPring. _ ; ; ; which will allow you to rid the plants of 
b. Use certified virus, disease, and insect- disease-infested foliage and will act as a 


free stock when establishing a new stimulant to the plant for new, vigorous 





planting to ensure that pests are not foliage 
introduced into the garden with plant- 
ing stock. 
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a. Cut the foliage with a lawnmower set 
high or use hand tools. Be careful not 
to damage the crowns. 

b. Rake leaves from the plot. 

6. Cold protection 

a. Winter protection: In colder areas, 
strawberries will benefit from a mulch. 
Coarse hay or straw may be placed 
over the entire planting when the 
ground begins to freeze. The mulch 
should be removed from the plants in 
the spring. Weed-free mulch materials 
should be used. 

b. Spring frosts: These often kill the early 
flowers. Sprinkle plants with water 
during the coldest frosts (when tem- 
perature at ground level reaches 34°F). 
Leave the water running until the tem- 
perature is above 32°F, or cover plants 
with a light mulch or a floating row 
protective fabric. 


D. Common Plant Problems— Diagnosis and 
Control 
1. Diseases 
a. Verticillium wilt 

i. Symptoms: A soilborne fungi, ver- 
ticillium wilt causes wilting and 
death of older leaves in individual 
plants or groups of plants. Black 
lesions develop on petioles. New 
roots may be short with blackened 
tips. Plants may outgrow these 
symptoms. 

ii. Control: Avoid planting strawber- 
ries in ground where potatoes, to- 
matoes, strawberries, or other sus- 
ceptible crops have been planted. 
Eliminate infected plants and do 
not replant in spots. Rotate crops. 

b. Red Stele: Soilborne fungi 

i. Symptoms: Often there are no 
symptoms the year of planting. 
During the first year of fruiting, 
there may be dwarfing, reddening 
of leaves, and wilting of older 
leaves. Root tips may decay, caus- 
ing “rat-tailed” appearance. The 
central core or vascular system of 
root (stele), may be clogged by 


fungi and show a red discoloration 
of the stele. Symptoms are most 
readily apparent early in the sea- 
son. They may be difficult to see 
later in the season. Not all the roots 
of an infected plant will show 
symptoms. 

ii. Control: Use certified plants. Plant 
in disease-free soil. The soil needs 
to have good drainage. Earliglow, 
Sparkle, Tribute, Tristar, and To- 
tem are resistant to this disease. 

c. Viral diseases 

i. Symptoms: Viral diseases can 
cause stunting, an unevenness in 
field or planting, as well as some 
foliar symptoms, such as streaking, 
cupping, and yellowing. 

ii. Control: Use certified planting 
stock. Control the aphid infestation, 
as aphids are the primary vector of 
disease. 

d. Fruit rot/botrytis 

i. Symptoms: Botrytis is evident in a 
gray, fuzzy mold on fruit during 
moist weather. Infections start at 
bloom. Fruit from the infected 
blossom rots as it ripens. 

ii. Control: Ensure good air circula- 
tion, remove infected fruit, and 
clean straw mulch so that fruit rests 
on clean, dry surface. Use fungi- 
cide during wet springs. Apply fun- 
gicide at 10 percent bloom. Repeat 
according to label directions. 

e. Common leaf spot 

i. Symptoms: Leaf spot causes foli- 
age with dark red or purple spots, 
that gradually becomes gray-white 
with age. Fully developed spots are 
1/8 inch in diameter and have a 
whitish center with red margin. In- 
fection occurs during moist 
weather and is most severe during 
spring and fall. Crimson King is 
resistant. 

ii. Control: Fruit rot fungicide sprays 
will keep this disease under con- 
trol. Removing foliage from June 
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bearers after harvest reduces inocu- 
lum. 
f. Powdery mildew 

i. Symptoms: Disease causes upward 
curling of leaflet edges. Leaf un- 
dersides become reddened and 
coated with a grayish white fungus. 
Leaves later turn purplish red. To- 
tem and Benton strains are very tol- 
erant. Shuksan has moderate sus- 
ceptibility. Fort Laramie is very 
susceptible. 

ii. Control: Destroy old infected 
leaves. 


2. Insects 


a. Root weevils 

i. Damage: Larvae feed on root sys- 
tems. Adults notch edges of leaves. 

ii. Control: Don’t use chemical con- 
trol in the home garden. Collect 
adults at night on leaves and de- 
stroy. 

b. Aphids 
i. Damage: Can spread viruses. 

ii. Control: Hose off and use insecti- 
cidal soap sprays. 
c. Spider mites 
i. Damage: There is a stippled ap- 
pearance to top part of leaves, 
which leads to bleaching. Webbing 
and mites will be found on the un- 
dersides of leaves. 

ii. Control: See aphid control. 

d. Spittle bugs are small, yellow-green 
insects similar to the leaf hopper in ap- 
pearance. 

i. Damage: Nymphs develop “spittle 
on plants. 


” 


ii. Control: Since this pest is not a 
major one, there is no need to con- 
trol. 

e. Slugs (mostly nocturnal): Many sizes 
feed on foliage and fruit. 

i. Damage: Slugs cause leaf damage, 
often in the leaf center. 

ii. Control: Manually remove or use 
slug bait around the perimeter of 
the garden. Bury containers of beer 


with the lip of the container at soil 
level to attract and drown slugs. 
Check containers often. 


II. Red Raspberries 


Red raspberries are grown as a commercial 
crop in the Pacific Northwest. More than 
10,000 acres are planted in Washington, 
Oregon, and British Columbia. Raspberries 
can be expected to do well in most Idaho loca- 
tions, although severe freeze injury to canes 
will occur in many winters in southeastern 
Idaho. 


A. Botanically, raspberries are members of the 
Rose family (Rosaceae) and belong to the 
genus Rubus, as do blackberries and other 
caneberries. The plants are perennial, with 
roots that live 40 years or more. Red rasp- 
berries have stiff erect canes, which are usu- 
ally covered with thorns. Canes are pro- 
duced freely from adventitious buds on the 
roots, and they generally live two seasons. 


1. Fruit is borne on lateral fruit spurs pro- 
duced on 1-year-old canes. Fruiting canes 
die after harvest; meanwhile, new canes 
(primocanes) have been growing from 
the root system to be next year’s fruiting 
wood. 

2. The raspberry is an aggregate composed 
of 75 to 125 drupelets that separate from 
the receptacle when ripe, producing a 
hollow “berry.” 

3. Optimum production for red raspberries 
is in areas with relatively cool summers, 
a rain-free harvest season, and a mild 
winter with sufficient cold to satisfy 
chilling requirements. However, care in 
cultivar selection will sustain fruit in 
areas lacking in one or more of these con- 
ditions. Raspberries are one of the hardi- 
est of cane fruits. Some cultivars will tol- 
erate temperatures to -20°F without dam- 
age. 

4. Red raspberries come in two types: Sum- 
mer bearing and fall bearing. 

a. Summer bearing raspberry canes are 
biennial, growing one year and pro- 
ducing the next. 

b. The fall bearing raspberry produces 
canes that bear on the upper part of the 
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primocanes in the same growing sea- 

son. These canes, if left the second 

year, will bear fruit on the lower por- 
tions. 

i. Alternatively, the canes can be to- 
tally removed by mowing to the 
ground after the fall crop is har- 
vested. When managed in this way, 
fall bearing raspberries will bear 
only the single crop in the fall. 

ii. In Idaho locations with short grow- 
ing seasons, fall bearing raspberries 
may not ripen their crop. Trial 
plantings of these cultivars are rec- 
ommended to ascertain their ripen- 
ing characteristics. 


B. Cultivars in Idaho 
1. Summer bearing 


a. 


Boyne: Hardy in cold conditions, 
Boynes are good fresh and frozen. 
This variety is productive. 


. Canby: Canbys produce a thornless 


plant. They are virus resistant and 

aphid immune, but sensitive to root 
rot. This variety is very productive, 
and it is cold hardy through Zone 4. 


. Haida: Though this variety is hardy 


and has large, sweet, firm berries, it 
has short canes and is low in vigor. 


. Latham: A popular variety, Lathams 


are hardy and have a nice flavor. 


. Newburgh: Newburghs are cold hardy, 


as well as resistant to root rot and mo- 
saic Virus. 


. Nootka: This variety is a firm, flavor- 


ful, vigorous plant. 


. Nordic: Nordics are cold hardy, pro- 


ductive, and resistant to fungal dis- 
eases and aphid feeding. 


. Skeena: A large, bright fruit, the 


Skeena is hardy and root rot suscep- 
tible. 


. Taylor: A long conic fruit, the Taylor 


has an excellent flavor and is produc- 
tive. 


. Titan: The Titan produces a hardy, 


large fruit with a mild flavor. It is very 
productive and root rot susceptible. 


2. 


Fall bearing 


a. Amity: This variety harvests about a 
week earlier than Heritage. It has a 
good size, flavor, and firmness. 


b. Autumn Bliss: A early crop variety, 
Autumn Bliss creates berries that have 
a large size and good flavor. 

c. Heritage: The Heritage ripens late in 
fall and produces heavy yields. 

d. Redwing: A soft fruit, resistant to high 
temperatures, this strain ripens earlier 
than Heritage. 

e. Ruby: Ruby bears a productive, large 
fruit, which can produce when planted 
with Amity. 

f. Summit: While this plant has a better 
flavor than Heritage and is root rot re- 
sistant, it produces a small fruit. 


C. Culture 


1. 


Planting — Plant in raised mounds or 

beds in heavier soil to improve drain- 

age away from the crown of the plant. 

a. Use certified stock, plants, or root cut- 
tings. 

b. Spacing is generally 1 1/2 to 3 feet 
apart in rows 6 to 8 feet apart. You 
must ensure a recommended 4 foot 
minimum depth to winter water table 
to create optimum conditions for high 
fertility and freedom from erosion. 

c. Soil: Good drainage, high water-hold- 

ing capacity, and adequate depth are 

essential. Plants are highly susceptible 
to root rot. Heavy, poorly drained soil 
severely limits life expectancy of 
plants. Irrigation is required on sandy 
or gravelly soils. 


. Established weeds — Gardeners must 


eradicate all perennial weeds before 
planting. Use fallow cultivation or heavy 
mulch. 


. Training — Place top wires at 4 1/2 to 


5 1/2 feet to support canes. You may also 
have another wire at 2 to 3 feet. Use one-, 
two-, or four-wire systems. Plants will be 
shorter in some climates (Fig. 1). 


. Hill culture— Maintain plants as indi- 


vidual hills (weeding is easier), or allow 
to fill in as a solid row. Light distribution 





23-6 


SMALL FRUITS 


CHAPTER 23 


is better when each individual cane is 

spaced along the wire separately. Canes 

are bundled commercially for labor sav- 
ings. Tie canes to top wire in fall or win- 
ter as in Fig. 1. Tie in clumps or individu- 
ally along the wire. 

. Pruning —Top dormant canes 6 to 10 

inches above the wire in early spring to 

stimulate lateral branching. Canes are 
subject to dieback in a cold winter if they 
are pruned in the fall. 

a. Remove all fruiting canes after har- 
vest, as that reduces insect and disease 
problems, helps in hardening off pro- 
cess, and simplifies weed control. Re- 
move weak new canes or those with 
small diameter. 


b. Cut off canes close to soil line. Leave 
all canes over 6 feet and the diameter 
of your index finger (about 12 healthy 
canes per hill, or in solid rows spaced 
4 to 5 inches between canes). Keep 
rows no more than about 12 inches 
wide. 


of or at fruit set. Apply a total of about 30 
pounds actual nitrogen per acre. 


. Weed control— Hand hoe weeds between 


hills. Cultivate very shallowly. 

a. Remove suckers between rows as they 
emerge. 

b. Cover crops between rows are effec- 
tive. 

c. Herbicides can be used to control 
weeds. Make sure they are registered 
for use in raspberries. 


. Irrigation— Watering frequency will vary 


with conditions. As a general rule, irri- 
gate every 2 to 3 weeks before and after 
harvest; then supplement with a weekly 
irrigation during harvest. 


. Cold protection 


a. Winter protection: Good snow cover 
or mulch will protect crowns. In severe 
areas, or with less hardy cultivars, pin 
canes to the ground and mulch over 
them. 

b. Spring frosts: See strawberries. 


6. Fertilization— Test the soil to determine D. Common Plant Problems — Diagnosis and 


plant needs. Broadcast apply in spring Control 

over rows or split application with one- 1. Diseases 

half applied at first growth in spring and a. Phytophthora root rots: A fungus dis- 

the remaining one-half at the beginning ease caused by Phytophthora 

erythroseptica. 

i. Symptoms: The disease kills the 
fine feeder roots, while the interior 
of any larger roots becomes brown. 
Suckering is reduced. New 
primocanes wilt and leaves die. 
Floricane leaves turn bright yellow 
and brown and then die out. Fa- 
vored by wet, heavy soils. 


Fig. 1. Mature raspberry canes after spring pruning and tying to four- 
wire trellis. 


ii. Control: Use certified plants free of 
disease. Plant on well-drained soils. 
Increase drainage by using raised 
beds. 

b. Virus diseases 

i. Symptoms: Viruses create stunting, 
or delayed growth in the spring; 
crumbly berries; ring spotting; and 
a bright yellow mosaic on the 
leaves. 





























ii. Control: Plant certified stock; re- 
move infected plants. 





Hill after spring heading. Hills with canes spread and tied. 
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c. Crown gall: Bacterial disease. 


1. 


li. 


Symptoms: Dark “knobs or tu- 
mors” of growth appear at or below 
soil line. Crown gall spreads prima- 
rily by pruning, when it enters new 
wounds on pruning shears. It also 
can come in on infected planting 
stock. 

Control: Remove plants. 


d. Fruit rot/botrytis (see strawberries) 


e. Spur blight: A common fungal disease 
(Didymella applanta) in damper areas, 
spur blight causes little damage in this 
area. Buds on infected canes are more 
susceptible to winter injury. 


1. 


li. 


Symptoms: Spur blight creates 
wedge-shaped necrotic lesions on 
leaves, especially near base of 
cane. Infected leaves drop, leaving 
petiole attached to cane. Brown or 
reddish-brown lesions appear 
around buds at base of petiole; 
these lesions are usually limited to 
one or two buds. Minute black fruit- 
ing bodies appear on lesion by fall. 
Control: Avoid overhead watering 
if possible. Remove and destroy 
infected canes. Thin canes appro- 
priately to allow for air movement. 
Avoid excessive nitrogen fertilizer. 


f. Verticillium wilt (see strawberries) 


g. Anthracnose (see blackberries) 


h. Yellow rust: Caused by a fungus, par- 
ticularly following late spring rains. 


1. 


ii. 


Symptoms: Plants develop leaves 
with yellow spotting, and later be- 
come dusty from the yellow spores. 
Lower leaves yellow and drop, and 
the crop is reduced. The fruit dies 
before maturing. In the winter, in- 
fected leaves produce black spores 
at sites of infection. 

Control: Good sanitation. Remove 
sources of infection; cut old fruit- 
ing canes immediately after harvest 
and destroy. 


2. Insects 


a. Crown borer 


1. 


Damage: These insects bore tun- 
nels in lower portions of canes, 


ii. 


which cause the death of the cane. 
Control: Dig out infected plants by 
hand. Replant any new plantings in 
different area. 


b. Spider mites 


i. 


Damage: Their feeding reduces 
plant vigor and causes leaves to 
brown and drop prematurely. When 
pesticide use kills natural preda- 
tors, the mites are often a problem. 


c. Cane borer 


ie 


Damage: These insects bore tun- 
nels in the upper portions of the 
cane (Shepherd’s Crook). 

Control: Prune out any affected 
cane and destroy. Use no chemical 
control. 


d. Yellow jackets 


1. 


3. Other 


Damage: Yellow jackets hide in 
ripe fruit and feed on sugars. They 
are a hazard to those working in the 
plants. 


. Control: Keep overripe fruit har- 


vested. Yellow jacket traps can be 
effective. 


a. Crumbly berry 


i. 


Damage: Crumbly berries may re- 
veal a plant with a Boron defi- 
ciency. Soil testing is recom- 
mended. A virus disease may inter- 
fere with flower functions, causing 
crumbly fruit. Poor pollination oc- 
curring from lack of bees or from 
poor weather during flowering also 
causes crumbly fruits. 


. Control: Add boron, if necessary; 


add bees to the field; and replace 
plants with virus free stock. 


b. Sunburn/high temperatures 


de 


Damage: The fruit forms, but it 
doesn’t ripen, or it ripens slowly. 
This problem is caused by excess 
ultraviolet rays or elevated tem- 
peratures. 

Control: Shade the plants, espe- 
cially during high noon hours. Use 
shadecloth or plant in the shade of 
other foliage or structures. 
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III. Black and Purple Raspberries 


A. Purple raspberries are hybrids of red and 


black. The fruits resemble the red more than 


the black. Both have canes that will root at 
the tips and are propagated by tip layers. 


1. Black raspberries are less cold hardy than 
red or purple types. Freeze injury will be- 


gin at temperatures around -5°F. 


2. They are susceptible to virus diseases and 


anthracnose. 

3. Except for Royalty, the following culti- 
vars sucker poorly, so hill culture rather 
than hedgerow is recommended. 


B. Cultivars in Idaho 
1. Black raspberries 

a. Allen: An early fruit with a concen- 
trated ripening, this strain is hardy. 

b. Black Hawk: A late variety, Black 
Hawk produces large, flavorful ber- 
ries. A productive variety, it is very 
hardy, to Zone 5 (-20° to -10°F). 

c. Lowden: The Lowden is a cross be- 
tween a purple and a black raspberry 
with an excellent flavor. The plant has 
good disease resistance and is hardy. 

d. Munger: The fruit of the Munger has 
an excellent flavor. Mungers ripen in 
midseason and are also hardy. 

2. Purple raspberries 

a. Brandywine: A variety that produces 
large fruit with a tart flavor, the 
Brandywine is very winter hardy, to 
Zone 4 (-30° to -20°F). 

b. Royalty: Royalty produces large fruit, 
which is sweet when fully ripe. It is a 
very productive variety and hardy to 
Zone 4 (-30° to -20°F). This variety 
ripens late. 

C. Culture (see Red Raspberries) 


D. Common Plant Problems — Diagnosis and 
Control (see Red Raspberries) 


IV. Trailing Berries (Blackberries) 


Trailing berries are in the same genus as rasp- 
berries (Rubus). Their fruit is similar to rasp- 
berries, but a white core or receptacle remains 
part of the fruit when picked. 


A. Blackberries are the least hardy of the ber- 


ries grown in Idaho. These plants can be in- 
jured by temperatures between +5° and 
-10°F. Boysenberries, Loganberries, 
Tayberries, Nectarberries, and 
Marionberries are all trailing berries. 


. Cultivars In Idaho 


1. Cherokee— The plant has an upright, 
thorny, strong vigorous growth; it is 
hardy to Zone 5 (-20° to -10°F). 

2. Chester—This variety has a semi-erect 
plant that is productive and hardy to Zone 
5 (-20° to -10°F). In fact, the Chester is 
the most hardy of the thornless type. It 
produces large fruit late in the season. 

3. Darrow—A tall, semi-erect, variety, the 
Darrow is the most cold hardy cultivated 
blackberry. 

4. Hull— Another semi-erect variety, the 
Hull produces large fruit. The plant is 
thornless, and its growth is vigorous. 

5. Roseborough— An upright plant, the 
Roseborough holds up under extreme 
heat and dryness. It produces heavy crops 
and is hardy to Zone 5 (-20° to -10°F). 


. Culture 


1. The planting, fertilization, and soil re- 
quirements are similar to those for red 
raspberries. 

2. Trellising systems—Long canes of trail- 
ing and semi-erect varieties are generally 
“woven” on a two-wire trellis system as 
in Fig. 2. Wires are 18 inches apart with 
the top wire 5 feet from ground level. 
Upright cultivars will not require trellising, 
or at most a single wire at 5 feet. 

3. Pruning— Remove fruiting canes after 
harvest. Weave new canes around top 
wire in fall or spring. 


. Common Plant Problems— Diagnosis and 


Control 
1. Diseases (see red raspberries) 
a. Leaf and cane spot (Septoria leaf 
spot): Fungal disease. 

i. Symptoms: Leaf spots vary from 
light to dark brown. They begin as 
an 1/8 inch purple spot later turning 
brown. Cane spots are larger and 
may contain fruiting bodies 
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(spores). Spots girdle and kill cane. 
The disease is promoted by canes 
overwintering on or near ground. 

ii. Control: Remove fruiting canes af- 
ter harvest. Provide good air circu- 
lation. 

b. Anthracnose: Overwinters on infected 
canes. 

i. Symptoms: Purple spots appear on 
canes, then increase in size, and 
develop light gray centers with 
brown-purple edges. Spots con- 
verge to form large irregular le- 
sions. Canes may dry and crack. 
On leaves purple spots enlarge to 
form gray to white areas that drop 
out. Berries ripen prematurely and 
are small and dry. 

ii. Control: Remove canes after har- 
vest. Leave no old stubs. Thin to 
allow air circulation. 


2. Insects (see red raspberries) 


V. Blueberries 


Blueberries, members of the Ericaceae or 
heath family, prefer a culture similar to 
rhododendrons or azaleas. Wild blueberries are 


Fig. 2. Trellises for blackberries. 





often called “huckleberries,” but are just dif- 
ferent species of the cultivated blueberry. 
A. Blueberry production in Idaho will be lim- 

ited to those sites with acidic soil (pH of 4.5 

to 5.5). 

1. In areas with alkaline soil, grow blueber- 
ries in raised beds or large containers 
with peat. The addition of ground sulfur, 
1 pound per 100 square feet in sandy soil 
and 2 pounds per 100 square feet in clay 
soil, will lower the pH approximately 
one point. 

2. Blueberry plants are attractive and can 
serve as ornamentals and fruit producers, 
as they tolerate partial shading better 
than other berry crops. 

3. Blueberries are self fertile but will have 
higher yields with cross-pollination. The 
plants are hardy. 

B. Cultivars in Idaho (listed in order of ripen- 
ing dates). 

1. Earliblue—This short plant variety flow- 
ers very early. 

2. Patriot—The Patriot is a very hardy plant 
with large, firm fruit. 

3. Northland—A hardy, spreading plant, 
the Northland has a good flavor. 
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Erect plants on a one-wire trellis 





Trailing plants on a two-wire trellis. 
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4. Bluecrop—A fruit with an excellent 


sweet flavor, this variety has a vigorous 
plant. 


5. Blueray —Large, firm fruit. 


6. Jersey — Fair flavor; late, vigorous plant. 
. Culture 


1. 


Established weeds — Eradicate all peren- 
nial weeds before planting. Use fallow 
cultivation or mulches. 


. Planting 


a. Setting: Blueberries are set out as dor- 
mant plants in late winter or potted 
plants in spring or fall. 


b. Soil: The root system is shallow, fi- 
brous, and prefers soil with high or- 
ganic matter and good water holding 
capacity. Add organic matter to soil 
when planting; mix well with soil in 
and around planting hole. Mulch to 
protect the shallow root system from 
temperature extremes and drying. 


. Pruning— Prune hard after planting to 


stimulate new growth. For mature plants, 


remove older canes to ground or to strong 


lateral, retaining 1- to 3-year-old wood. 


. Fertilization— The amount of fertilizer 


used depends on the rate of previous 
growth. Apply light amounts three times 
in the growing season for optimal 
growth. Ammonium sulfate is a good ni- 
trogen source to help acidify soil. 


. Irrigation— Keep soil evenly moist. 


Plants need adequate drainage. Drip irri- 
gation systems work well. Mulch up to 6 
inches deep to conserve water. 


. Common Plant Problems— Diagnosis and 


Control 
1. Diseases 


a. Mummy berry: Fungus disease 
(Monilinia vacciniicorymbosi). 
i. Symptoms: Infected berries are 
reddish-buff or tan “mummies.” 


They fall to the ground, gray, shriv- 


eled, and hard to overwinter. In 
spring as blueberry buds break, 
fruiting cups grow from mummies 
on the soil and release infecting 
spores. Blossoms become infected 
and turn brown and wither. New 


vegetative shoot is blackened in the 
center and wilts and dies. The re- 
maining fruit becomes infected. 

ii. Control: Remove and destroy all 
infected parts including fruit. 
Mulch thickly to bury any dropped 
mummies. In early spring destroy 
developing fruiting cups by cultiva- 
tion. Apply fungicide during bloom 
according to label instructions. 

b. Botrytis 

i. Symptoms: Twig dieback in wet 
weather, invading blossoms, and 
moving down shoots. 

ii. Control: Apply fungicide early in 
spring when growth begins. Re- 
peat, but do not make more than 
four applications before harvest. 
Follow label instructions. Prune out 
and destroy dead twigs. 

2. Insects 
a. Aphids 

i. Damage: Deform leaves, devitalize 
plants, secrete honeydew. 

ii. Control: Light infestations may be 
controlled by natural insect preda- 
tors; use insecticidal soap. 

b. Cherry fruitworm 

i. Damage: Larvae approximately 3/8 
inch in size will bore into the ber- 
ries. 

ii. Control: Insecticidal sprays before 
bloom or after, according to label 
directions, for cherry fruitworm on 
blueberries. 

c. Leafrollers 

i. Damage: Create webs and feed on 
foliage and fruit. 

ii. Control: Bacillus thuringensis at 
any time. 

d. Scale 

i. Damage: Weaken plant. 

ii. Control: Prune off infested areas as 
soon as observed. 

3. Birds—Can be a persistent problem. Net 
plants as the fruit colors. Secure the pe- 
rimeter of the net carefully. Use mylar 
strips or balloons to scare away birds. 
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VI. Hardy Kiwi 


A. The botanical name of the hardy kiwi 
fruit, also known as Siberian Goose- 
berry, is Actinidia arguta. It is a mem- 
ber of the Actinidiaceae family (not re- 
lated to the common garden gooseber- 
ries). Kiwi fruit is native to eastern Asia. 
Chinese gooseberry (A. chinensis) is not 
hardy anywhere in Idaho, as fruit buds 
are damaged by temperatures of 10° to 
15°F. 

1. The fruit is fuzzy and brown skinned, 
approximately the size of a large 
cherry. The flesh is green with edible 
black seeds and has a unique “fruity” 
flavor. Fruit is high in vitamin C and 
stores well. 

. Kiwi is dioecious (Latin for two 
houses), which means there are sepa- 
rate male and female plants. One male 
will pollinate six to eight female plants 
within 50 feet. Bloom periods between 
male and female must match. Some vari- 
eties are self-fertile. 

. Cultivars in Idaho 
1. Seedlings— Many varieties are just listed 

as A. arguta, available in male or female 

plants. 

. Ananasnaja—A variety with a fuzzless 
skin, the Ananasnaja is very sweet and 
spicy. The Russian name means “pine- 
apple-like.” 

. Issai—Self-fertile, the Issai has fruit with 
sweet flesh, often used as a fruit-produc- 
ing pollinator. This variety is very pro- 
ductive. 

. Meader—A good pollinator for 
Ananasnaja, the Meader produces sweet 
fruit and ripens in late August. 


. Culture 
1. Site 
a. Hardiness: Dormant vines are hardy to 
-25° to -30°F and sensitive to late 
spring frosts. Avoid frost pockets. 


soil moisture, and a sunny location 
free from wind to protect fruit and 
laterals from damage and drying. 


Fig. 3. Kiwi on trellis. 
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B = 2-year wood C = 3-year wood 





. Soil: Kiwi need well-drained soil, even 


2. Training and trellising—The vines are 
large and heavy so the kiwi needs a 
strong trellis system as in Fig. 3. The 
Kiwi is a perennial with a lifespan of 50 
to 60 years. Pressure-treated posts should 
be 5 to 6 feet tall with another 3 feet be- 
low ground. Use high tensile 12 or 10 
gauge wire. A T-bar trellis with three to 
five horizontal wires is recommended. 
Space the plants 10 to 15 feet apart in 
row and 10 to 15 feet between rows. 

. Pruning 
a. Summer pruning: A must for kiwis. 

Avoid shading of fruiting wood. Prune 
new growth several times to 6 to 8 
inches during the growing period. 

b. Winter pruning: Prune during the dor- 
mant period. Start by developing well 
defined leaders or cordons which will 
be permanent. Set up an evenly spaced 
system of fruiting arms or laterals. 


i. Remove fruiting wood that is los- 
ing vigor. Start with one-third re- 
moval each year. 

. Remove fruiting lateral after third 
year. 

iii. Shorten 1-year wood to two to four 

buds. Allow second-year wood to 


fruit freely. 
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4. Fertilization 


a. Young plants: Add balanced fertilizer 
split into two applications. 

b. Mature plants: Apply one-half to two- 
thirds of the balanced fertilizer at bud 
break; then apply the rest after the fruit 
is set. 


. Harvesting — Plants take 3 to 4 years to 


bear; they reach full production in 7 to 8 
years. Pick the fruit in late August to No- 
vember when it is firm-ripe (for best 
storage ability). Keep refrigerated. 


D. Common Plant Problems — Diagnosis and 
Control 


1. 


Diseases — None. 


2. Insects— None. 


VII. Black Currants 


A. The black currant, or Ribes nigrum, is a na- 
tive of central and eastern Europe. 


1. 


The native plant grows in damp, woodsy 
places. A fully grown bush may reach 5 
to 6 feet in height and spread, and have 
an average yield of 10 to 12 pounds per 
plant. 


. There are many cultivars, mostly of Eu- 


ropean origin. Most are extremely hardy. 
Black currants are partially self-fruitful, 
but set a larger drop with another cultivar 
nearby. Plant nonblister rust resistant cul- 
tivars at least 1,000 feet and preferably 3/ 
4 mile from the nearest five-needle pine. 


B. Cultivars in Idaho 


1. 


Black September—This variety produces 
a large, firm fruit with a strong black cur- 
rant flavor that is hardy to -30°F. The 
plant is mildew resistant. 


. Consort— The fruit of the Consort has a 


sweet, musky flavor, while the plant is 
self-fruitful, resistant to white-pine blister 
rust, and hardy to -30°F. 


. Crusader— The Crusader needs a pollina- 


tor; it is rust resistant. 


. Jostaberry — This variety is a cross be- 


tween a black currant and a gooseberry. It 
produces large fruit that is good fresh. 
The vigorous plant is resistant to mildew 
and white-pine blister rust and is cold 
hardy. 


C. Culture 


1. 


Soil—The currant will grow on a wide 
variety of soils. The ideal pH is 6.5 with 
good water holding capacity. Currants 
will tolerate poorly drained soils. Add 
organic matter to light soils. 


. Site—Plants bloom early so avoid frost 


pockets. Though the currant prefers a 
sunny location, it will tolerate partial 
shade. Control all perennial weeds before 
planting. 


. Planting — Plant in late winter or early 


spring. Space the plants 5 feet apart in 
rows, with 6 feet between rows. Plants 
grow by stooling; plant 2 inches deeper 
than in nursery. Cut all shoots to 2-inch 
stubs at planting. Plants root easily; use 
prunings as cuttings. 


. Pruning—Prune annually, as black cur- 


rants bear best on 1-year wood. Remove 
all 3-year-old wood annually, as well as 
any older growth. Cut to strong young 
shoot, or near base, or off completely. 
Keep five or six canes each of 1- and 
2-year-old wood. 


. Irrigation and fertilization—The currant 


likes even soil moisture. It will require 
frequent irrigation in arid parts of the 
state. Currants are fairly heavy feeders, 
so apply balanced fertilizer in March and 
more nitrogen in April. 


. Weed control— These plants are shallow 


rooted, so avoid deep cultivation. Saw- 
dust mulch 4 inches thick is effective in 
controlling weeds. 


D. Common Plant Problems — Diagnosis and 
Control (see Gooseberries) 


VIII. Red and White Currants 


A. Red currants, or Ribes rubrum and Ribes 
spicatum, are native to Europe. A full- 
grown bush may be 5 to 6 feet in height and 
spread. The fruit is smooth skinned and glis- 
tening. Red currants are used for jelly, pies, 
juice, and wine. 


1 


. The white currant is a sport of the red 


currant, and the culture is the same. 


. The plants are self-pollinating; the aver- 


age yield of the mature plant is 8 to 10 
pounds of fruit per plant. 
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B. Cultivars in Idaho 


1. Red currants 


a. Cherry: This variety has a high fruit 
quality, is hardy in Zone 3 (-40° to - 
30°F), and is productive. 

b. Minnesota 71: A vigorous plant, the 
Minnesota 71 produces large fruit of 
good quality. 

c. Red Lake: The Red Lake is productive 
with a long growing season. It pro- 
duces early fruit. The dark red berries 
are widely grown. 


2. White currants 


a. White Imperial: An old, but vigorous 
variety, the White Imperial produces 
very sweet medium to large fruit. 

b. White Pearl: The White Pearl has a 
pale yellow skin and large fruit. 


C. Culture 


1. Soil— Both white and red currants are 


less tolerant of poorly-drained soils than 
black currants. Ideal pH is 6.5. The plants 
need good water holding capacity; add 
organic matter to light soils. 


. Site—These plants bloom early, so avoid 


frost pockets. The flowers are hardier 
than black currants; you'll find them use- 
ful for north-facing walls. If you want 
full flavor in the fruit, then these plants 
require a sunny location. Control all pe- 
rennial weeds before planting. 


. Planting — Plant in late winter or early 


spring. Space plants 5 feet apart in rows, 
with 5 feet between rows. Plant at the 
same depth as in nursery. 


. Pruning— Your objective is to create a 


goblet-shaped bush with 8 to 10 main 
branches. Prune leaders to outward fac- 
ing-buds. Prune drooping branches to up- 
ward-facing buds. Fruit buds produced in 
clusters at base of 1-year wood or on 
short spurs on old wood. Maintain about 
three canes each of 1-, 2-, and 3-year-old 
wood. 


. Irrigation and fertilization—These cur- 


rants like even soil moisture. Use mulch 
on light soils. The plants are fairly heavy 
feeders, so apply balanced fertilizer in 
March at bud break. 


6. 


hs 


Weed control— As the plants are shallow 
rooted, avoid deep cultivation. 
Harvesting — Pick as soon as the berries 
are clear in color. Pick whole clusters to 
avoid injury to delicate fruit. 


D. Common Plant Problems — Diagnosis and 
Control (see Gooseberries) 


IX. Gooseberries 


A. Botanically, gooseberries are known as 
Ribes usa-crispa. 


1. 


They are self-pollinating and are a de- 
ciduous, thorny shrub. 


. The mature plant has a height and spread 


of 5 feet, and produces 5 to 6 pounds of 
fruit. It bears fruit like red currant at the 
base of 1-year wood and on spurs of 
older wood. 


. Goosebetries are more tolerant of hot 


weather than currants. 


B. Cultivars in Idaho 


1. 


Captivator—This variety is winter hardy 
and disease resistant. It produces a large 
1-inch fruit that is pink to red when it is 

ripe and has an average flavor. 


. Pixwell—A hardy, thornless plant, the 


Pixwell produces fruit with sweet, pink 
flesh. 


. Poorman—A vigorous productive vari- 


ety, the Poorman has a highly flavored, 
wine-red fruit. The plants are hardy. 


. Welcome— Welcomes are extremely pro- 


ductive plants with medium to large, 
light-green fruits that have a sweet-tart 
flavor. 


C. Culture 


1. 


Soil—The top 18 inches of soil needs to 
be well drained. An ideal pH is 6.5. 
Gooseberries need good water holding 
capacity; add organic matter to light 
soils. 


. Site— Avoid frost pockets, as the plants 


bloom early and blossoms can be dam- 
aged by spring frost. Gooseberries are 
tolerant of partial shade, though they do 
best in sunny site. Control all perennial 
weeds before planting; the thorny plant is 
hard to weed around. 
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3. Planting — Plant in late winter or early 
spring. Gooseberries are one of the first 
berry plants to leaf out. Space plants 5 
feet apart in rows, with 5 feet between 
rows. Plant at same depth as nursery. 

4. Pruning—See red currants. 

5. Irrigation and fertilization—The goose- 
berry likes even soil moisture. Uneven or 
heavy watering may cause fruit to split as 
it ripens. Use mulch on light soils. The 
plants are fairly heavy feeders so apply 
balanced fertilizer in March at bud break. 

6. Weed control—As the plants are shallow 
rooted, avoid deep cultivation. 

7. Harvesting — Protect the plants from birds 
with netting. Pick as soon as the berries 
are good size, but while they are still 
green (June or July). For dessert fruit thin 
every other one. Use thinnings for cook- 
ing. 

D. Common Plant Problems — Diagnosis and 

Control 

1. Diseases 
a. Anthracnose or leaf fungal disease: 

Overwinters on dead leaves. 

i. Symptoms: The disease creates 
small leaf and fruit spots. By mid- 
season there is a yellowing and 
dropping of leaves. 

ii. Control: Remove and destroy af- 
fected leaves. Prune to open center 
to allow air circulation. 

b. Powdery mildew: A fungal disease 
that overwinters on twigs. 

i. Symptoms: The mildew can be 
seen as a white, powdery growth on 
the surface of leaves, green shoots, 
and fruits. Infected plants are 
stunted. 

ii. Control: Prune to maintain an open 
plant with good air circulation. 

c. White pine blister rust (fungal dis- 
ease): It is no longer illegal to cultivate 
Ribes in Idaho. (Too many wild Ribes 
combined with rust resistant pine culti- 
vars). Alternate the host to five-needle 
pines. Black currant is most suscep- 
tible. 


i. Symptoms: Small cuplike spots ap- 
pear on the underside of leaves and 
produce orange yellow spores. 

ii. Control: Remove and destroy in- 
fected plants. Do not plant Ribes 
near five-needle pines. 


2. Insects 


a. Currant fruit fly (gooseberry maggot). 

i. Damage: The larvae enter the soil 
in late June. They overwinter as 
pupae in brown cases the size of 
wheat grains. Flies emerge in April 
and lay eggs on the developing ber- 
ries of either currants or gooseber- 
ries. 

ii. Control: Use shallow cultivation 
under bushes during July and Au- 
gust , as this method helps expose 
and kill pupae. 

b. Currant aphid 

i. Damage: A small, yellow aphid 
appears on new growth in the 
spring. The aphid overwinters as 
eggs on bark. It causes cupping and 
red color on new leaves. Honeydew 
accumulates. 

ii. Control: Use water washes or in- 
secticidal soap. 

c. Currant borer 

i. Damage: The adults are clear 
winged with blue-black coloring 
and yellow markings. The larvae 
tunnel in the canes. Canes wilt in 
summer and autumn. 


ii. Control: Prune out and destroy in- 

fected canes. 
d. Imported currantworm 

i. Damage: The larvae are 1/2 inch 
long, greenish in color, while the 
immature have dark spots. They 
feed along leaf margin and may de- 
foliate the plant when they become 
numerous. Sawfly adults are black 
with yellow markings. 

ii. Control: Use insecticide according 
to label recommendations for 
currantworm on gooseberries. 
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e. Two-spotted spider mite 

i. Damage: Adults are 1/5 inch long, 
tan or greenish in color with two 
spots on each side of the back. 
They overwinter as adults on weeds 
and debris near host plant. Feeding 
reduces plant vigor and causes stip- 
pling on leaves. Webbing, when 
severe, may cause leaf drop. 


ii. Control: Insecticidal soap. 


X. Elderberries 


A. Elderberries belong to the genus Sambucus 
and grow wild over much of the United 
States and Canada. The blue or black variet- 
ies are edible. The fruit, born in flat clusters, 
makes excellent jelly, jams, pies, and wine. 
Most elderberries require cross-pollination, 
and all are hardy to Zone 4 (-30° to -20°F). 

B. Cultivars in Idaho 


1. 


Adams—A strong plant with huge clus- 
ters, this variety produces sweet fruit. 


. Johns — This variety bears later than the 


Adams and produces best when it has 
been cross-pollinated. It also has huge 
clusters of large, sweet fruit. 


. Nova—Pollinate the Nova with the York. 


The plant produces large, sweet fruit. 


. York—This hardy, late plant produces 


the juicy, sweet fruit that is the largest 
fruit of any elderberry. Pollinate the York 
with the Nova. 


C. Culture 


1. 


Soil—The elderberry grows on about any 
soil type, but prefers moist, well-drained, 
siltloam soils, neutral to slightly acidic. 


. Irrigation and fertilization—The plants 


need to stay evenly moist. Fertilize 
lightly, as the root system is shallow. 


. Weed control—Elderberries can be 


grown in sod. Mulch with 4 to 6 inches of 
sawdust to control weeds and conserve 
moisture. 


. Propagation—Plants are spread by sto- 


lons. Propagate with hardwood, green- 
wood, or root-cuttings. 


. Pruning—This vigorous plant requires 


pruning to control size and maintain pro- 
ductivity. Cut a few main shoots to the 


ground each year. Prune out all wood 
more than 4 years old. 


D. Common Plant Problems — Diagnosis and 
Control 


1. 


Diseases — None. 


2. Insects— None. 


XI. Grapes 


A. Grapes account for one-fourth of all fruit 
production in the world. They are used for 
wine and juice, preserves, and are eaten as 
raisins or table fruit. 


1 


. Grape production in Idaho is limited by 


cold winter temperatures and, in many 
locations, short growing seasons. 


. All grapes in the Genus Vitis have vines 


that are generally vigorous and deep 
rooted. Grape varieties are self-polli- 
nated. Fruit is borne on current season’s 
growth. 


B. Cultivars in Idaho 


1. 


Types of grapes 

a. European (Vitis vinifera): European 
varieties produce a tight-skinned wine, 
raisin or table grape. Quality wine 
types are made from them. Most vin- 
iferas require a mild winter such as 
those in California or Arizona (hardy 
only to about 10°F). Thompson seed- 
less falls in this group and will not be 
hardy in Idaho. 

b. American (Vitis labrusca): American 
varieties have a slip skin and a musty 
or “foxy” flavor. The Concord is a 
typical example. Some are quite winter 
hardy. 

c. French and American hybrids: These 
are crosses intended to combine the 
quality of European grapes with the 
hardiness and disease resistance of 
American grapes. 


2. Cultivars 


a. Betas: This plant is a productive 
American blue-black variety with a 
tangy, wild grape flavor. It is good for 
jelly and juice and is hardy to -40°F. 

b. Black Monukkas: While this grape is 
one of the hardiest of the European 
plants, it still requires winter protec- 
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tion in many parts of Idaho. The fruit 
is large, reddish-black, and mostly 
seedless. It is sweet and good fresh. 

. Campbell’s Early (Island Belle): A 
Concord type with early fruit, this va- 
riety is good for juice. 

. Concord: An American, blue-black 
plant with a vigorous, hardy vine, this 
variety is cold-resistant to -15°F. The 
fruit has a distinctive flavor. 

. Fredonia (Early Concord): Another 
American variety similar to the Con- 
cord, though it bears fruit earlier, this 
plant is hardy to -40°F. 

. Himrod: An American variety with a 
golden yellow, seedless fruit, this 
grape makes a good table grape. The 
Himrod is hardy to -15°F. 

. Interlakan Seedless: A sister of 
Himrod, the plant is similar, but more 
productive. It is hardy to -15°F, vigor- 
ous, and disease resistant. 

. Reliance: The Reliance produces a fine 
quality, seedless grape that is pinkish- 
red in color and has an excellent 
sweet, fruity flavor. This variety is dis- 
ease resistant and hardy to -34°F. 


i. Van Buren: An American Concord, 


this sweet table grape is hardy to - 
20°F. 


j. Worden: Another American Concord, 


except larger and darker, this variety is 
good for juice and jelly and good 
served fresh. Worden is disease resis- 
tant and hardy to -50°F. 


Rootstock may be necessary to tolerate 
some soils. 


. Spacing: Depends on the vigor of cul- 


tivar, soil, and training system used: 8 
feet for American grapes and 6 feet on 
poor soils (sandy or gravelly) and 9 
feet plus for vigorous European 
grapes. 


. Orientation: Maximize sunlight; plant 


on a south-facing slope; place rows 
north to south. 


. Irrigation— Required for most sites in 


Idaho. 


a. 


a. 


. Fertilization 


General: Nitrogen fertilizers are detri- 
mental to a fruit set. Most vines have 
over-vigor problems. Only very old or 
stressed vines may require nitrogen 
boost. 


. Potassium and phosphorus: Needs are 


low. See Subsection D, “Common 
Plant Problems: Diagnosis and Con- 
trol.” 


. Micronutrient: Boron deficiencies are 


common. See Subsection D on com- 
mon plant problems. 


. Training and pruning 


Types 

i. Cordon or spur pruned (Fig. 4): 
Permanent canes or cordons are 
trained on a wire 40 to 45 inches 
from ground. Spurs are established 
along a cordon which bear fruiting 
canes each year. A second wire, 
placed at a height of 5 feet, is used 


C. Culture to tie up fruiting canes in 
1. Planting midseason. 
a. Plants: Many plants are produced from ii. Cane-renewal system or Kniffen 


dormant cuttings. Some cultivars are 
budded or grafted onto disease, insect, 
and nematode resistant rootstocks. 
Rootstocks can modify vigor (increase 
or decrease) and provide tolerance to a 
wide range of soil conditions. 

. Soil: Grapes require a deep, well- 
drained soil for their extensive root 
system. Highest yields are on sandy 
loams. Grapes worldwide are planted 
on an extreme range of soil types. 


training (Fig. 5): Probably the best 
system for the homeowner in 
Idaho. A strong trunk is developed 
up to the second wire with spurs 
established at the trunk near the 
wires. Two canes with 10 to 12 
buds are left as fruiting wood on 
wires; two to four spurs are left on 
the base of the cane to grow re- 
newal wood. 
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Fig. 4. Bilateral cordon training on vertical trellis. Fig. 5. Two-wire vertical trellis Kniffin trained. 


post diameter — 3 to 4" minimum 


post diameter — #11 top foliage wire 
3 to 4" minimum 
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ing the dormant season before ii. Control: Regular spray/dust pro- 


om March. Root pressure builds in the grams of sulfur are essential. Use 

spring and that leads to “bleeding” according to the label. Many rec- 
of water from plants. This has little ommended American grape variet- 
harmful effect on plants, but it is ies are resistant. 
best to avoid this period. b. Botrytis mold: “Noble rot” for produc- 

ii. Summer: Vigorous vines require ing a late harvest, sweet wine on many 
summer maintenance. Yearly re- white wine varieties. Not desirable 
moval of suckers from the base of most of the time. 
the plant or on the trunk below the i. Symptoms: Early infections cause 
first wire is needed. spotting on leaves, or infection 

iii. Pinching or heading back: The cur- sites on cluster stems. Bunch rot 
rent season’s canes will top the also occurs during the late season 
wire and flop into the row. Head on ripening grapes. 
back to keep plant upright and to ii. Control: Fungicide sprays accord- 
prevent shading of clusters. ing to the label for botrytis on 

iv. Leaf removal: On late season grapes. 
grapes, remove leaves near clusters 2. Insects 


to provide air circulation and to 
lessen the chances for the develop- 
ment of bunch rot. Normally detri- 
mental to overall vine vigor due to 
low sunlight. 


a. Caterpillars: Includes cutworms. 


i. Symptoms: Feed on buds and 
shoots. 


ii. Control: Pick off at night or use 
Bacillus thurengiensis (B.T.). 


b. Scale 


i. Symptoms: The scale may be 
round to oblong depending on spe- 
cies and may also have waxy ex- 
cretions. 


D. Common Plant Problems — Diagnosis and 
Control 


1. Diseases 
a. Powdery mildew 


i. Symptoms: This disease is the big 
limiting factor to home production 
of European grapes. It is the most 
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ii. Control: Apply insecticide accord- 
ing to the label instructions for 
scale on grapes. 

c. Leafhoppers 

i. Symptoms: These torpedo-shaped 
insects hold their wings in a 
rooflike position when at rest. They 
cause leaf injury and secrete hon- 
eydew. 

ii. Control: Insecticidal soap sprays. 

3. Other 
a. 2,4-D injury: Grapes are very suscep- 
tible to damage by 2,4-D. It has been 
known to drift for miles and to affect 
plants. 

i. Symptoms: Terminal growth can 
be misshapen; venation becomes 
parallel and fan-shaped; young 
leaves are thickened and distorted. 

ui. Control: Avoid 2,4-D use around 
grapes. Wait for plants to grow out 
of problem. 

b. Boron deficiency 

i. Symptoms: There will be a light 
set of fruit, while the flower clus- 
ters will be affected with a “burn- 
ing off.” Terminal shoots may die 
in early summer, or show leaf chlo- 
rosis. Some European grapes are 
particularly affected. 

ii. Control: Soil or leaf analysis is rec- 
ommended and foliar sprays of 
soluble boron should be applied to 
correct the deficiency. 

c. Potassium deficiency 

i. Symptoms: Chlorosis of outer mar- 
gins of leaves will leave a dark 
green area (Christmas tree effect) 
in the center of leaf and brown 
spots on the margins. 

ii. Control: Apply potassium. 


Further Reading 


Books 


Childers, Norman F. Modern Fruit Science. Horti- 
cultural Publications, Gainesville, FL. 


Fruit, Berry and Nut Inventory. ed. Kent Whealy. 
Seed Saver Publications, Decorah, IA. 


Jennings, D. L. Raspberries and Blackberries: Their 
Breeding, Diseases and Growth. Academic Press, 
Inc., San Diego, CA. 

Galletta, G., and D. Himelrick. Small Fruit Crop 
Management. West Nyack, Prentice Hall, New 
York, NY. 

Shoemaker, James S. Small Fruit Culture. AVI Pub- 
lishing Co., Westport, CT. 

Stebbins, Robert L., and Lance Walheim. Western 
Fruit Berries and Nuts. HP Books, Inc., Tucson, 
AZ. 


Westwood, Melvin N. Temperate Zone Pomology. 
W. H. Freeman and Co., San Francisco, CA. 


Booklets and Pamphlets 
USDA 
Farmers Bulletin No. 2165: Growing Raspberries. 


Farmers Bulletin No. 2236: Commercial Strawberry 
Growing in the Pacific Coast States. 


University of Idaho Extension 
Small Fruits 


CIS 932 — Blueberry Production: Overview 

BUL 815 Growing Blueberries in the Inland 
Northwest & Intermountain West 

BUL 821 Growing Western Huckleberries 


PNW 215  Highbush Blueberry Production 


CIS 815 = Northern Idaho Fertilizer Guide: 
Blueberries, Raspberries, Strawberries 
Strawberries 
BUL 810 Growing Strawberries in the Inland 
Northwest & Intermountain West 
CIS 931 Strawberry Production: Overview 


Raspberries 


PNW 598 Commercial Red Raspberry Production 
in the Pacific Northwest 


CIS 341 ~=Crumbly Fruit in Raspberries 

CIS 789 Diseases of Raspberries in Idaho 

BUL 812 Growing Raspberries and Blackberries 
in the Inland Northwest & 
Intermountain West 

CIS 960 —_ Raspberry Production: Overview 

CIS 847 Virus and Nematode Diseases of 


Raspberries 
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CIS 790 
RES 162 


BUL 828 


CIS 1043 


PNW 507 


Grapes 
Backyard Grapes 


Contribution of the Grape and Wine In- 
dustry to Idaho’s Economy 


Economic Feasibility of Growing Wine 
Grapes in Idaho 


Selecting Grape Cultivars and Planting 
Sites in Idaho 

Kiwifruit 
Growing Kiwifruit 


Washington State University Extension 


EB 1015 


EB 1082 


EB 1388 


EB 0637 


EB 1615 


Small Fruits 


Small Fruits and Berries: Insect Disease 
Control for Home gardens 


Raspberry and Strawberry Root Rots in 
Home Gardens 


Small Fruit Pests: Biology, Diagnosis 
and Management 


Grapes 
Training and Trellising Grapes for Pro- 
duction in Washington 


Critical Temperatures for Concord 
Grapes 


To order Washington State University publica- 
tions, write Extension Publishing and Printing, Coo- 
per Publications Building, Washington State 
University, Pullman, WA 99164-5912. 


Slides 


Small Fruits, 117 slides, Eugene Memmler, P.O. 
Box 94475, Pasadena, CA 91109 


Published 1993. 
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Chapter 24 


Houseplants and Home Greenhouses 





JoAnn Robbins, Extension Educator, Jerome County, Jerome 


Houseplant— Any plant grown indoors, typically in 
a container. There are three groups of houseplants: 
foliage, flowering, and cactus and succulents. 


I. Environmental Conditions and 
Requirements 


A. Plant Needs 


Understanding plant needs and existing con- 
ditions helps you to be successful with 
houseplants. All plants don’t have the same 
needs, and average home conditions are ba- 
sically inhospitable for plants. Normally, 
conditions are minimally appropriate for a 
few species. For success you have to be se- 
lective and manipulate the environment. 


. Light 


1. Lack of light is the major constraint to 
indoor plant growth. 

2. Light intensity refers to the amount of 
light available at a particular site. It is 
measured in foot-candles or lux (1 foot- 
candle = 10.7 lux). 

a. 50 to 75 foot-candles (fc) are the mini- 
mum necessary for plant growth. 

b. Light is reduced by the reciprocal of 
the square of the distance from the 
measured source. In other words, light 
levels diminish rapidly as you move 
away from the window or the lighting 
fixture. For instance, if you measure 
the intensity of light 1 foot from a win- 
dow at 100 fc the following applies: 

i. 1 foot from window = 100 fc. 
ii. 2 feet from window = 100/2?= 25 fe. 
iii. 3 feet from window = 100/3*= 11 fe. 


c. An easy way to measure light is with a 
35mm camera with a built-in light 
meter. Set ASA = 100, aperture to f4. 
Take reading of a white paper or board 
filling the camera’s viewfinder. Light 
intensity is reciprocal of appropriate 
shutter speed (e.g., 1/100 = 100 fc). 
Hand held light meters designed for 
photography will accomplish the same 
task. 


3. At low light levels, most common 


houseplants are classified as long term 
perishable and should be replaced every 
2 years or so. 


. Increasing light 


a. Move your plants to a sunnier window 
with less overhang, less shading from 
trees, and a southern exposure. 

b. Move your plants closer to the win- 
dow. 

c. Provide reflected light to plants by us- 
ing white walls and mirrors. 

d. Provide artificial light (see section 
“VIII-h” on greenhouse lighting). 

i. Fluorescent bulbs provide low in- 
tensity light. For example a 40 watt 
bulb at a distance of 2 feet only 
provides 50 fc of light. 

ii. Incandescent lights are also low 
intensity. A 60 watt bulb at a distance 
of 2 feet provides 17 fc of light. 

iii. High intensity lights such as mer- 
cury vapor, sodium, and metallic 
halide provide significantly higher 
levels of light intensity. 
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iv. Most non-flowering foliage 
houseplants benefit from receiving 
light 12 to 16 hours/day. 

5. Symptoms of light anomalies. 


a. Low light: Plants not receiving enough 
light become weak, spindly, and have 
long distances between nodes. Leaves 
turn yellow and drop, usually begin- 
ning from the bottom of the plant. 
Growth ceases. Variegated plants re- 
vert to solid green. 

b. High light: Plants receiving too much 
light have leaves that are light colored. 
The old leaves curl under and develop 
brown scorched spots or margins. New 
leaves are thickened. 

C. Temperature 
1. Most indoor plants are of tropical origin 
and do not do well in cold temperatures. 

a. Most plants will tolerate a fairly broad 
range (55° to 85°F). 

b. Plants prefer 75°F days and 65°F 
nights (in general, 10 degrees cooler at 
night than in day). 

2. The direction the window faces affects 
temperature. South and west facing 
windows receive more sun, so tend to 
be warmer than east and north facing 
windows. 

3. Plants lose heat, or radiate, to anything 
colder. Place sheets of newspaper be- 
tween plants and windowpanes on 
frosty nights to avoid cold damage to 
houseplants. 

4. Symptoms of temperature anomalies. 
a. High temperatures: If a houseplant 

is receiving too much heat the 
leaves will turn yellow, wilt, drop, 
or scorch. 

b. Low temperatures: If temperatures 
are too low, leaves will curl up, 
turn brown, and drop off. 

D. Humidity 
1. Most houseplants prefer a high relative 
humidity. However, many will adapt to 
low levels of humidity. 
2. Heating systems differ in drying air. Nor- 
mal humidity inside buildings (especially 


in winter) is much lower than the lowest 
range tolerable for good plant growth. 


a. 


a. 


a. 


. Methods to raise humidity. 


Group your houseplants together to 
use the water vapor created by transpi- 
ration of other plants to increase the 
humidity level. 


. A gravel tray beneath the houseplant 


pot filled with water will provide extra 
humidity as the water evaporates. Be 
sure that the base of the pot sits on the 
top of the gravel and does not touch 
the water. 


. Humidity can be increased around a 


houseplant by misting. However, the 
effect is very short in duration and 
must be repeated frequently for any 
beneficial effect. 


. Place plants in areas of high humidity, 


such as the kitchen or bathroom. 


. Provide a double pot for your 


houseplants. Place moist sphagnum 
moss between the inner and outer pots 
to provide extra humidity. 


. Increase the humidity level in the en- 


tire room with a humidifier. 


. Methods to lower humidity. 


Ventilate the area around the 
houseplant by opening doors and win- 
dows and by using fans and air condi- 
tioners. 


. Be sure not to over water plants or 


have water standing in trays beneath 
pots for any length of time. 


. Symptoms of humidity anomalies. 


Low humidity: Plants growing under 
low humidity may develop brown leaf 
tips and yellow leaf margins. The plant 
may have stunted growth, or none at 
all, and will display signs of bud and 
leaf drop, shriveling, and wilting. 


. Excessive humidity: Too much humid- 


ity will cause the plant to decay and 
rot. Its leaves and stems will darken, 
be susceptible to bacterial and fungal 
invasions, and show soft wilt. 
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E. Irrigation 


Irrigation is the most important and most 

abused cultural practice with houseplants. 

Water relations are much more critical for 

potted plants because of their limited root 

space and the necessity for soil aeration. 

1. Water requirements vary by plant species 
from constantly moist to mostly dry. You 
need to know individual plant require- 
ments, which can be learned by consult- 
ing a reliable reference. 

2. Water use is dependent upon a number of 
factors. 

a. Ratio of foliage to pot size: A large 
plant in a small pot may need to be 
watered daily due to the large amount 
of water lost and the small soil reservoir. 

b. Potting media: Sandy potting soil will 
hold less water than soil with peat or 
other organic matter. Plants in a sandy 
mix will need to be watered more often. 

c. Temperature: If temperatures are high, 
houseplants transpire freely, and water 
will evaporate rapidly from the soil 
surface. Plants in warm conditions will 
need to be watered more often. 

d. Humidity: Plants in dry air will tran- 
spire more and will need watering 
more often than those in moist air. 

e. Air movements: Plants located in a 
breeze will transpire more and will re- 
quire more water. 

f. Light: Plants that are photosynthesiz- 
ing will be exchanging gasses through 
open stomates and will allow transpi- 
ration to occur. Plants in brighter light 
areas, therefore, will require more wa- 
ter than those in dimly lit areas. 

g. Plant species: Some plants simply 
need more water to grow and be 
healthy than others. 

h. Container porosity: Clay and unglazed 
ceramic pots “breathe” and will lose 
water more quickly than glass, glazed 
ceramic, or plastic pots, so plants in 
clay and unglazed ceramic pots will 
need more water. 

3. Water quality varies, particularly in the 
amount of soluble salts present. Well wa- 


ter in Idaho is often “hard.” Many soften- 
ing processes replace the calcium in the 
water with sodium that is damaging to 
houseplants; thus, be sure to water 
houseplants with water that has not been 
softened by this method. The amount of 
chlorine found in city water systems gen- 
erally is not sufficient to cause problems 
with houseplants. Alkaline water makes 
growing acid-loving plants such as aza- 
leas and gardenias difficult. Generous use 
of acidic peat moss and acid-reacting fer- 
tilizers will help offset the alkaline con- 
tent in the water. 

4. All containers should have drainage. 
Lack of drainage saturates the soil and 
excludes air from the roots. This condi- 
tion leads to root rot. 

5. Water temperature is important. Many 
houseplants are tropical, and adding cold 
water to their roots can harm them. Afri- 
can violet and other gesneriad leaves will 
be bleached by cold water. To avoid 
problems, water your houseplants with 
barely warm or tepid water. 


6. Methods to determine the relative amount 
of water in a pot include checking with a 
finger one inch or so below soil surface 
for moistness, comparing the “heft” or 
weight of the pot, or tapping the side of 
the pot and listening for a hollow sound. 
The main thing is to check plants regularly. 





Note: Inexpensive moisture meters actually 


measure conductivity (salinity) of the 
soil and are not reliable. 


7. The amount of water held and available 
is dependent upon media ingredients. 
Peat moss, field soil, and vermiculite 
hold the most. Sand, perlite, and pumice 
hold the least. 

8 Symptoms of water-related anomalies. 
a. Not enough water: Foliage of broad- 

leaved plants darkens and turns crisp; 
the lower leaves will drop, and plants 
gradually wilt. The leaves and stems of 
succulent plants turn pale and shrivel. 


b. Too much water (or insufficient drain- 
age): Leaves curl, wilt, blacken, and 
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drop. Corky scabs or protrusions form 


on the undersides of leaves or on 
branches. The leaves and stems be- 
come soft and the roots rot. 


F. Fertilization 


1. Nutrients needed for plant growth are 
generally obtained from “real soil” that 
your potting mix does not usually contain. 

2. There is a limited supply available to 
houseplants because of the finite size of 
the pot. Also, the potting soil is usually 
“artificial” mix that contains little to no 
nutrients. 

3. The best method is to provide a constant 
supply of nutrients at relatively low levels. 
a. Nutrients will be particularly impor- 

tant during periods of growth. 


b. Don’t over fertilize. You will get lanky 


growth, fertilizer burn, and the possi- 
bility of root damage. 


c. During the winter months, when home 


temperatures are apt to be cooler and 
days are short, decrease or eliminate 

fertilization to give plants a short rest 
of 2 to 3 months. 

4. There are many types of fertilizers. It is 
best to use a complete fertilizer that pro- 
vides nitrogen, phosphorus, potassium, 
and micronutrients such as iron. 

a. No one type of fertilizer is better than 
the others. Slow-release granules let 
out a little fertilizer at each watering. 
Dry fertilizers or fertilizers that dis- 
solve in water can be applied. 

b. Organic forms such as fish emulsion 
will provide micronutrients and low 
amounts of nitrogen. Fertilizer burn is 
less likely with an organic source. 


5. It is best to fertilize with soluble inor- 
ganic fertilizers when the soil is already 
wet. This way there is less of an uptake 
shock and, subsequently, less possibility 
of root damage and/or fertilizer burn. 


6. Fertilizer is not a cure-all; it will not 


make a sick plant healthy. In fact, fertiliz- 


ing a plant with disease or other stress 
and, hence, forcing growth may be the 
final stress that kills it. 


7. Nutritional deficiencies 


a. Macronutrients 

i. Nitrogen (N): Lack of N results in 
a stunted plant with yellow leaves; 
older leaves fade first, then turn 
brown and die. 

ii. Phosphorus (P): Lack of P results 
in retarded growth. The plant re- 
mains a deep green leaf color until 
it turns purple or bronze (or 
mottled in light and dark tones). 
The symptoms are apparent in 
older leaves. Another symptom is 
retarded flowering. 

ili. Potassium (K): Lack of K creates 
tip and marginal burn on lower 
leaves. These burns advance up the 
plant. The leaves crinkle and turn 
inward, and the plant stops growing. 

b. Micronutrients 

i. Deficiencies in anything more than 
N, P, K, or iron are unusual. If the 
addition of a balanced fertilizer 
doesn’t cure deficient symptoms, 
repot plant in new soil and resume 
a regular fertilizer schedule. 

ii. Iron (Fe): Leaves turn yellow, 
while veins remain green. The 
plant will have stunted growth and 
curled leaves. 

ili. Excess chlorine (Cl): Too much 
chlorine causes thickened leaf tis- 
sue, which becomes brittle. Great 
excesses of Cl burn and destroy 
plant roots. 


G. Salt Damage 
Salt damage is a common problem in house 
plants, and steps must be taken to avoid it in 
order to have healthy plants. 


1. 


Salt build up is indicated by a crusty 
white substance coating the top of the 
soil or the rim of the pot. 


. Salt build up is caused by repeated fertil- 


izing, giving plants too little water at a 
time, high salt concentrations in tap wa- 
ter, and poor drainage in pots. 


. The symptoms of salt damage are easy to 


spot. 
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a. Plants will not grow well. 

b. Leaf tip and marginal leaf burn are 
evident. Roots are burned and deterio- 
rated. You may also see thick, dwarfed 
leaves with sunken breathing pores on 
leaf undersides. 

4. To avoid salt build up in pots: 

a. Do not water houseplants with water 
softened by sodium salts 

b. Water plants with distilled water; it 
contains no salts or minerals. 

c. Flush excess salts out of pots periodi- 
cally (monthly) by watering heavily 
and repeatedly until water pours out of 
the drainage holes. 

d. Repot plant in new soil and new pot. 

e. Wash old pots well before reusing for 
houseplants. Soak clay pots in several 
changes of clean water to flush out 
salts absorbed by the clay. 

H. Overall Environmental Factors Affecting 

Plant Growth 

1. Plants are living things. The keys to 
healthy houseplants are to minimize 
stress and provide a favorable environ- 
ment with minimal variation. 

2. Don’t overcorrect. Don’t make up for 
underwatering with overwatering. Don’t 
make up for lack of light by placing plant 
in direct sun. Shocks like this will not 
benefit growth. 


II. Media, Containers, and Potting 


A. Root Media 
1. Because of the physical limitations of the 
container, houseplants need specialized 
media. Do not use straight field soil. It 
lacks correct physical properties. It is best 
to buy a potting mix from a garden center. 
2. There are some important properties to con- 
sider when choosing a container media. 
a. Roots need air to grow, so the percent- 
age of air-filled space for houseplant 
soil needs to be 10 percent or more. 
b. Container media needs to hold enough 
water to supply what the plant needs. 
Pure sand makes a poor container me- 
dia, as the soil must hold water equal 
to 40 percent of volume or more. 


c. Container media needs to be able to 
hold nutrients (have a high cation ex- 
change capacity). Organic matter will 
help increase nutrient-holding capacity. 

d. The pH (acid balance) of the soil needs 
to be favorable for houseplant growth. 
A pH range of 5.5 to 6.5 is best. 


e. Container media must be free of dis- 
eases and toxic substances. 


B. Container Choice 
1. No one container material is better than 


another, but each container type requires 
different management. All containers re- 
quire drainage holes at the bottom. 


2. Basic container materials. 


a. Clay pots are attractive, and plants 
grow well in them because they 
breathe and allow air exchange 
through their walls. As a result, they 
will dry out faster than other types of 
pots, and plants will require more fre- 
quent watering. They also tend to ac- 
cumulate salts in their walls because of 
the evaporation. These can be flushed 
out of empty pots by soaking them in 
several changes of clean water. 

b. Plastic pots are readily available and 
come in colors to complement your 
decor. They are impervious to water, 
and their walls do not breathe. Because 
of this, soil aeration of the media is 
particularly important. The soil will 
also hold the water longer, so less fre- 
quent watering will be necessary. 

c. Fiber pots are inexpensive and rustic 
looking. They are porous and allow a 
limited amount of air and water ex- 
change. The bottoms of these pots tend 
to break down and fall apart over time. 

d. Wooden pots are attractive but they 
tend to leak out of the cracks if not 
lined with a plastic interior. When 
lined, they essentially become a plastic 
container. 


. When using saucers, it’s best to lift the 


pot above the saucer so that after irriga- 
tion the pot doesn’t sit in drained water. 
If it does sit in water, be sure the water is 
all taken up within an hour or two. Sitting 
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in water for days at a time will cause the 
soil to be saturated, which will eventually 
kill a plant. Decorative containers that 
hold the entire pot (jardinieres) can be 
used and should be treated just like saucers. 
. When reusing containers, be sure to clean 
them well to reduce any carryover of in- 
sects or diseases found in plant parts or 
old soil clinging to the plants. Soaking 
clay pots in fresh water for several days 
will leach out any accumulated salts. 
Scrub other pots with a stiff brush and 


b. Replant the plant at the same level on 
the stem as in an old container. 

c. How often to repot depends upon the 
plant’s rate of growth, root condition, 
and media characteristics. 


4. Terrariums typically have no drainage, so 


use activated charcoal at the bottom of 
the container and water less. 


III. Controlling Size and Shape 


A. Phototropism 


Houseplants orient their leaves toward a 
fixed light source. To keep a balanced 


shape, rotate plants frequently. 
1. There should be a balance between top B. Pinch 


detergent, and rinse in a solution of bleach. 
C. Repotting Houseplants 


growth and container size. Too small a 
container will cause rapid water loss, and 
too large a container will keep the soil 
saturated and lead to root problems. 
. When potting, cover the drainage hole 
with old nylon stocking or pottery shard 
to minimize soil loss when irrigating. Do 
not use gravel in the bottom as it only re- 
duces the effective pot size and does not 
help drainage. 

a. Do not press or tamp soil firmly in 
pots as this reduces aeration. Rather, 
tap the filled pot on a table to settle 
soil and remove air pockets. 


b. Leave a 1-inch head space at the top of 
pots for irrigation. 

c. Media containing peat moss that has 
gotten bone dry may need to have the 
moisture kneaded in before using it for 
potting. If this isn’t done, penetration 
of the water in the repotted plant will 
be extremely slow until the peat ab- 
sorbs the water. In the meantime the 
roots are completely dry. 

d. Water immediately after potting. It’s 
best to irrigate two times to be sure 
soil is settled well around the roots and 
that the media is completely wetted. 

. Repot if compacted or salt-filled soil, 

poor drainage, soilborne insects, inad- 

equate nutrition, and crowded roots. 

a. Move up only one pot size at a time. A 
general rule is to make the internal size 
of the container about 1 inch larger all 
around than the old pot. 


Frequently remove terminal growth such as 
vines and branching plants to keep them 
bushy and within bounds. 


IV. Diagnosis of Problems 
A. Be Observant 


1. 


In diagnosis the most difficult task is not 
to jump to conclusions. Don’t be abso- 
lute, even though the problem seems ob- 
vious. This is particularly true if you are 
being guided by a description of a prob- 
lem without actually seeing the plant. 


. Ninety-five percent of all problems with 


houseplants have to do with light, water, 
humidity, and fertilization. Frequently, 
the problem is a combination of these 
factors. Diseases are usually a result of 
some environmental stress. 


. Be methodical in your questioning. Ask 


step-by-step questions about plant care 
and conditions. 


. Learn to ask questions the right way. Not, 


“Are you watering correctly?” Rather, 
“How often do you water?” Get a quanti- 
tative answer that will help you decide if 
the watering is correct. 


. Look at the roots of the plant. Roots 


should be healthy and growing. 


. Symptoms overlap so brown tips on the 


ends or edges of leaves are symptomatic 
of several problems. It is up to you to fer- 
ret out what is causing them. 
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V. Insect Pests 


Watch for insects when you introduce new 
plants to a home. Most insects are brought in 
with new plants and plants that have been out- 
side in the summer. They also hitchhike in on 
pots, equipment, and your clothes, shoes, and 
person. 


Pests have preferences for certain plant spe- 
cies. Thus, some plants are more prone to in- 
sect problems. 


A. Major Insect Pests 


1. 


Aphids— These are soft bodied, small 
round insects that mass around growing 
tips and tender tissue. Aphids suck plant 
juices. Their invasion causes deformed 
and curled new leaves, buds, and flowers. 
Some carry virus diseases and some spe- 
cies cause galls. They all secrete honey- 
dew, and this is sometimes the first 
symptom noticed. The honeydew attracts 
ants who feed on it. 


. White fly—This small white winged fly 


congregates on undersides of leaves. 
Small immature crawlers, or larvae, suck 
sap and secrete honeydew. Adults fly up 
in a random pattern when disturbed and 
resettle to the plant surface quickly. 


. Scale—These are small, hard, immobile, 


disk-like insects. Scales suck plant juices. 
Their presence causes leaves to develop 
yellow spots, turn yellow, and drop off. 
They also have a crawler stage that 
moves about until it matures. This 
crawler becomes the disk-like immobile 
adult that is obvious. 


. Mealy bugs— Mealy bugs are scale in- 


sects that are covered with layers of 
white waxy substance. Mealy bugs look 
like little cotton pieces. They suck sap, 
resulting in stunted growth, wilting, defo- 
liation, and eventual plant death. They 
also secrete honeydew. 


. Spider mites— Spider mites are tiny, 


eight-legged arachnids that proliferate 
rapidly in hot dry growing environments. 
They suck sap, causing pale blotches, 
loss of color, and dry, rusty leaf textures. 
The leaves tend to turn gray, yellow, or to 
be smothered in fine, mealy cobwebs be- 


fore dropping off. They can be seen, al- 
though they look like moving dust unless 
viewed with a magnifying lens. They 
most often congregate on the undersides 
of leaves. 


. Cyclamen mites— These microscopic vo- 


racious feeders cause distorted, blotchy 
bloom; stunted, twisted, or shriveled 
stems; and leaves with stunted and com- 
pact plant centers. Their presence is often 
followed by the dropping off of flower 
buds and streaky, purplish foliage. These 
mites are difficult to eradicate. As their 
name implies they are a particular prob- 
lem in cyclamen, but also affect other 
houseplants. 


. Leafminers—The larvae of fly, moth, 


sawfly, or beetle leafminers eat leaf tis- 
sue between the upper and lower leaf sur- 
faces causing slender, winding trails, tun- 
nels, and blisters on leaves. 


. Fungus gnats—Light attracts these tiny 


black flies. The flies zig and zag in ir- 
regular flight when disturbed before set- 
tling back down on the soil surface. The 
eggs of fungus gnats hatch into threadlike 
white maggots that burrow through the 
soil, embed themselves in root tissue, and 
eat small feeding roots, root hairs, and 
crowns of plants. The plants suffer from 
root rot, slow weak top growth, and yel- 
lowing leaves. Root feeding produces 
wounds that can permit entry of disease 
organisms. 


B. Insect Control 
1. It is essential to quarantine all new plants 


introduced into your home until you are 
sure they are pest free. 


. Several effective nonchemical insect con- 


trol methods are available. 


a. Water: Keep all plant leaves clean by 
washing or spraying with water. This 
is especially good for control of 
aphids. Putting the plant in the bathtub 
to give its leaves this shower works 
well. 

b. Soapy water (use specially formulated 
insecticidal soaps): Sponge or spray 
onto leaves. This works well on spider 
mites and aphids. 
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c. Rubbing or denatured ethyl alcohol: VI. Plant Diseases 
Use alcohol on a cotton ball, tissue, or 
swab to remove insects such as scale 
and mealy bugs. This works well on 
large, stiff leaves. Be sure to test first 
to make sure the alcohol will not dam- 
age the leaves, especially on soft, thin, 
and fragile leaves. This is not practical 
on something with tiny leaves, and you 
must be sure to repeat often for com- 


Diseases usually occur in plants that are 
stressed by unfavorable environmental condi- 
tions. The most common stresses are high or 
low temperatures, overwatering, low light, 
overfertilizing, open wounds, air pollution, and 
excessive humidity. 

Parasitic organisms, bacteria, or fungi can 
cause disease in houseplants. 


plete control. A. Common Diseases 
d. Yellow sticky boards: Insects are at- 1. Anthracnose — This fungus is character- 
tracted to the yellow surface and be- ized by depressed leafy spots with dry 
come tangled in the sticky goo on the centers. The entire end of the leaf may 
surface. These are best used early turn dark tan with darker bars crisscross- 
when infestations of flying insects are ing the leaf. 
low. This is a good technique for white 2. Crown and stem rot—These fungal dis- 
fly control. eases cause stems and bases of affected 
e. Predators: These can be insects, nema- plants to turn soft and mushy to the 
todes, or mites. Some of these are very touch. 
specific. They are effective in reducing 3. Damping-off—This disease is caused by 
pests, but may be difficult to keep on a soilborne fungus that attacks the lower 
the plant and to maintain. portion of the seedling stems, which then 
f. Replacement: If pest population is too collapses. The leaves turn inward and 
high or complete control seems impos- look pinched. The seedling wilts and 
sible, discard the plant and buy a new dies. 
one. 4. Leaf spot—This disease creates yellow- 
3. Chemical controls for insects are available. margined spots with dark brown or black 


damp or blistered centers. Bacterial or 


a. Use caution when using chemical in- ; ; 
fungal invasions cause leaf spot. 


secticides. Read the label thoroughly 


and follow instructions carefully. Not 5. Mildews and molds — Black sooty mold 
only are excessive rates or unlabeled on leaves appears as black coating and 
applications unhealthy for you, but can be associated with honeydew se- 
they may cause plant damage or creted by aphids, mealybugs, and scale. 
phytoxicity. A white or grayish felt-like coating on 


foliage is mildew. It causes leaves to curl 
and shrivel. A gray or white mold on the 
soil surface can be fungus caused. 


b. Use different chemicals for different 
problems or when one type stops 


working. 
6. Root rot— Root rot invades roots and di- 


minishes roots’ ability to absorb water. 
This rot is fungus-caused. It damages 
new growth, which dies back. The entire 
plant eventually wilts and dies. 


c. Be sure to use the chemical that will 
control the pest you have. 

d. Understand the life cycles of pests and 
susceptible stages. If you must repeat 
applications, follow the timing pre- . 

cisely. B. Disease Control 

1. Correct the environmental conditions that 
are allowing the disease to thrive. For in- 
stance many rots thrive in excess water. 
Treatment is to lower the humidity and 


cut down on watering. 


e. Some pests have developed a resis- 
tance to certain pesticides. If one is not 
effective, try another from a different 
chemical group. Do not increase dos- 
age. 
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2. Pick off and destroy infected leaves and 
plant parts. Repot or replant in new media. 

3. Apply fungicidal dusts or drenches as 
recommended, following label instruc- 
tions for the specific disease. 


VII. Propagation 


A. Clone 

Vegetative or asexual propagation produces 

a clone of the plant that you propagate from. 

1. This is the most common commercial 
technique. It is fast and ensures genetic 
consistency. It is also easy to do. 

2. Propagate by using cuttings from the 
stem, leaf, offsets, or stolons. 

3. Air layering can be done with many 
plants by scoring the stem, wrapping with 
damp sphagnum moss, and enclosing in a 
plastic covering secured above and below 
by a loose tie. 

4. Factors to consider when propagating 
houseplants: 

a. Be sure to start with vigorous, healthy 
plants. 

b. Use sterile, well-aerated rooting me- 
dia. Most packaged mixes are steril- 
ized before packaging. Peat mixed 
with either perlite or vermiculite 
makes a good rooting media. 

c. Pieces of plants cannot be under water 
stress while roots are forming. To 
maintain a good water balance, re- 
move part of leaves on large-leafed 
plants, and raise humidity with enclo- 
sure or mist. 

d. Cuttings and newly rooted plants need 
light for photosynthesis. However, cut- 
tings should not be in direct light un- 
less they are under an automatic mist 
system. Newly rooted plants should be 
eased into high light situations gradu- 
ally. 

e. Bottom heat (heat at root zone) helps 
plants to root. A temperature of 70° to 
75°F with an air temperature of 60° to 
65°F is ideal. Use a heating cable or 
mat to provide bottom heat. 


f. Use rooting hormones to stimulate root 
initiation and growth. These are ap- 


plied as a dry powder or a solution in 
which the cutting is dipped. 

g. When placing cuttings in media, be 
careful not to wipe off the hormone. 

h. When roots have grown on cuttings to 
where they are large enough to support 
the cutting, transplant quickly since 
there is less transplant shock for small 
root systems. 

B. Uniqueness 

Seed or sexual propagation may produce an 

individual similar to the mother plant. With 

cross pollination, however, variation will 
occur, and the resulting seedlings will all be 
unique individuals. 

1. With seed propagation you can produce 
more plants. Plant breeders use this 
method to produce new varieties using 
the variation produced by seedling varia- 
tion. 

2. Some seeds need a presowing treatment 
to break dormancy. 

a. Stratification, or a moist cold treat- 
ment, is needed for some. 

b. Scarification, or scratching or breaking 
down the seed coat, is needed for 
some. 

3. Seeds from different species of plants 
have different light and temperature re- 
quirements. 

4. Be sure to use sterile media to avoid seed 
rot and damping-off of seedlings. 

5. Transplant seedlings when they become 
crowded. Be sure to lift plants by a leaf, 
not by the tender stem or growing tip. 


VIII. Greenhouses 


A home greenhouse is a satisfying addition for 
the home gardener. Many plants will grow in 
greenhouses including annual bedding plants, 
forced bulbs, cacti and succulents, geraniums, 
gloxinia, orchids, and tropical foliage plants. 
You can grow vegetables and fruits such as 
cucumbers, eggplant, lettuce, onions, peppers, 
radishes, strawberries, and tomatoes in a 
greenhouse. 

The various plants require different tempera- 
tures and light conditions, so the size of the 
greenhouse and its cooling and heating equip- 
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ment may restrict the greenhouse grower to 
certain plants. Providing proper growing con- 
ditions is essential for successful greenhouse 
gardening. 

A. Types of Greenhouses 

1. Attached lean-to— Built against a build- 
ing, this greenhouse uses the building’s 
walls for one or more of its sides. Usu- 
ally, the width is limited to a total of 7 to 
12 feet. 

2. Attached even-span— Similar to a free- 
standing structure, this greenhouse is at- 
tached at one gable end to a house or 
other structure. They are larger and more 
flexible than the lean-to type. 

3. Attached window-mounted—This reach- 
in unit replaces a window and is ideal for 
growing a few plants at low cost for heat- 
ing and cooling. 

4. Free-standing —Set apart to get the most 
sun, this type of greenhouse can be as 
large or small as desired. With many 
shapes or frame types available, this type 
of greenhouse is the most costly to build 
and maintain. 

B. Location and Orientation 


1. Light—Get the most light by placing the 
attached greenhouse on the south or 
southeast side of the structure. The east 
side is the second best location followed 
by southwest and west. A north exposure 
is the least desirable. Locate free-stand- 
ing greenhouses where large trees, other 
buildings, and obstructions will not shade 
them. 

2. Shelter— Locate small greenhouses in a 
sheltered area to reduce wind-related heat 
losses. A windbreak or building located 
far enough away so as to not shade the 
greenhouse will provide shelter. Choose a 
site that has access to electricity, water, 
and an energy source for heat. 


3. Orientation— Once you have selected a 
site, orient the greenhouse to make the 
most of the available light. An east-west 
orientation (with the ridge of the house 
running east and west) is preferable, es- 
pecially during the winter when light is 
most critical. 


C. Design and Construction 
1. Shapes— Many styles of greenhouses are 


possible, such as Quonset, dome, gothic 
arch, A-frame, slant-leg, gable roof, and 
tripenta. Plans, kits, or finished houses 
are available from a variety of sources. 


. Frames 


a. Wood: Wood contributes to uniform 
greenhouse temperature because it 
does not cool down quickly. Use a 
wood resistant to decay, pressure 
treated, or treated with non-toxic wa- 
ter-borne, salt-type preservative. 

b. Steel: Provides a more solid structure 
than wood and lets more light into the 
greenhouse. You must paint steel 
frames to prevent rust. 

c. Aluminum alloy: Lightweight and 
strong, aluminum frames offer a high 
degree of light reflectiveness and re- 
quire little maintenance. They transmit 
heat readily, resulting in greater heat 
loss. 

d. Plastic: Light, strong, and readily 
available, plastic (especially PVC 
pipe) is good for hoop-house construc- 
tion. 


3. Covering materials 


a. Glass: Use extra strength or tempered 
glass. Attractive, permanent, and ex- 
pensive, it requires periodic 
recaulking. Leave construction to a 
manufacturer because glass is difficult 
to fabricate. A single layer has 90 per- 
cent light transmission. 

b. Plastics 

i. Rigid plastic: Resists breakage, is 
lightweight, and easy to install. 
Most degrade under sunlight. 

ii. Polyvinylchloride (PVC): Avail- 
able in UV-treated form, PVC al- 
lows 88 to 90 percent light trans- 
mission. It is flexible, comes corru- 
gated or flat, and lasts 2 to 7 years. 

iii. Clear acrylic (Plexiglas, Perspex, 
Transpex, and Lucite): Half as 
heavy as glass, acrylic plastics re- 
sist impact and are flexible but ex- 
pensive. All but Lucite scratches. 
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Most types are available in double- 
walled panels that will last 20 years 
and allow 90 to 95 percent light 
transmission. 


iv. Polycarbonate: More flexible and 
less expensive than acrylic, poly- 
carbonate plastic yellows and loses 
transparency with age. 

v. Film plastic: Inexpensive, but tem- 
porary, film plastic requires more 
maintenance. Ultraviolet (UV) ra- 
diation will destroy it if not treated 
with a UV inhibitor. Use double 
layer to reduce heat loss. 

c. Polyethylene 

i. Regular polyethylene: Not recom- 

mended because of its short life 
span (9 to 12 months). Stronger 
with increasing thickness, it usually 
splits on the fold. Allows 85 to 88 
percent light transmission. 


il. 


= 


UV-treated polyethylene: Lasts 1 to 

2 years. Use 4 to 6 mil thickness. 

Keep clean to increase winter light; 

85 to 88 percent light transmission. 

ili. Co-polymer films (Monsanto 602): 
An ethylene and vinyl acetate, co- 
polymer films are stronger with a 
life of 2 years. Keep clean for an 
85 to 88 percent light transmission. 

iv. Reinforced polyethylene: Contains 
glass or acrylic fiber for additional 
strength and a 2-year life span. 
Keep clean for an 85 percent trans- 
mission. 

v. Reinforced UV-treated polyethyl- 
ene: Has similar characteristics to 
reinforced polyethylene. 

Vi. 


=~ 


Vinyl films: Thicker (8 ml) types 
are hazy. Keep clean because they 
attract smog and dirt. This tears 
easily when punctured and will last 
for about 2 to 5 years. Allows 89 to 
91 percent light transmission. 


=e 


vil. Polyvinyl floride films (Tedlar 
PVF and Teflon FEP): An expen- 
sive type of film plastic that lasts 7 
to 8 years with 92 percent light 


transmission. 


d. Polyester 


i. Polyester films (Molar, Melinex, 
and Llumar): This stiff plastic film 
tears easily when punctured and 
degrades rapidly in the sun. 

ii. Acrylic laminated to polyester 
(Flexigard): Reduced UV radiation 
breakdown and tearing gives this 
type of plastic a moderately long 
life. 


e. Fiberglass 


i. Durable, attractive, and moderately 
priced, fiberglass is more resistant 
to impact than glass and much 
lighter. 

ii. Use UV-treated fiberglass because 
the untreated types will yellow 
with age. If not treated with UV- 
resistant materials, the fibers be- 
come exposed or “fray.” Low 
maintenance, fiberglass lasts for a 
year untreated and 15 to 20 years if 
UV treated. 


. With a 75 to 90 percent light trans- 
mission, fiberglass is not recom- 
mended for plants with high light 
requirements in areas with less than 
40 percent sunny days in the winter. 


=: 


il 


iv. Fiberglass comes corrugated or 
flat. It is flammable. Buy only clear 
(not colored) types of high grade 
fiberglass. 


4. Benches 
a. Side benches: Because you access side 


benches from only one side, they 
should be no wider than what you can 
reach across (generally 2 to 3 feet). 
Leave about 6 inches between the 
benches and the side walls for air-cir- 
culation. 


. Center benches: Because you access 


center benches from both sides, they 
can be as wide as 6 feet. Small green- 
houses may have room only for side 
benches. 


. Other types: Beds, shelves, and imagi- 


native types of benches are all possible 
in a greenhouse. Tailor them to your 
needs and plant requirements. 
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5. Walkways and flooring 


a. 


b. 


Walkways should be easy on the feet, 
well drained, and non-slippery. 

Use pea gravel, ready-mix concrete, 
porous concrete, treated wood, brick 
on a sand bed, porous aggregate, or 
stepping stones in any combination for 
walkways and flooring. 


6. Heating 


a. 


Heating capacity will depend on size 
of greenhouse, the type of covering, 
and the coldness of the external tem- 
perature and wind relative to the de- 
sired inside temperature. Attached 
greenhouses often can use the home 
heat source for warmth. 

i. Conventional: You can use coal, 
electricity, gas, or oil heat sources. 
You can use these sources to heat 
the air directly in a forced air sys- 
tem or to heat water for a hot water 
or steam system. Use an approved 
flue to vent gas, oil, and coal. Elec- 
tricity is often too expensive to use. 

ii. Solar: By capturing the sun’s heat 
in water, stone, concrete, or similar 
heat-absorbing material, you can 
heat your greenhouse via radiation 
during non-sunny periods. You 
should combine solar heat with 
other methods such as double 
walls, covers, and blankets to mini- 
mize heat loss from the greenhouse. 


ili. Blankets and shutters: Movable 
blankets and shutters can serve as 
nighttime insulation. They are only 
as effective as the operator who 
must faithfully open and close 
them. You can make these interior 
insulating systems from black or 
clear polyethylene film, aluminized 
fabric, PVC laminate, spun-bonded 
polyester, foam-backed fiberglass 
drapery material, woven and lofted 
polyester, or clear plastic bubble 
wrap. Fit them on tracks, rollers, or 
slides or secure with hooks. 
Shutters are foam insulation boards 
that you cut to fit between wall 
studs and ceiling rafters. Foam with 


aluminum foil facing is even more 
effective. Wood turn knobs or mag- 
netic clips will hold the panels in 
place. They are more effective than 
thin blanket materials but are labor 
intensive to install and require a 
larger storage space. 

iv. An alternative is external blankets 
or insulation. They are more expen- 
sive to build, however, because 
they must be weather resistant. 
Sleet and snow are difficult to re- 
move, and the operator must go 
outside to install them. 


7. Ventilation and cooling 


i. Ventilation: Ventilation equipment 
will help control temperatures in all 
seasons. Hand-operated side or 
roof vents require constant supervi- 
sion. Automatic ventilation is 
simple to install and requires only 
an electric motor, thermostat, and a 
pulley or gear system. 

ii. Fans provide good ventilation. You 
can use them alone or in combina- 
tion with other vents. Vent fans to 
draw in the outside air or to recir- 
culate internal air. Fans in combi- 
nation with a polyethylene duct 
will help to distribute the air evenly 
throughout the greenhouse. 


iii. Exhaust fans will draw out the 
heated air. Usually, you install 
them near the roof line to prevent 
drafts. Use in conjunction with a 
second vent such as a louvered 
shutter that opens when the exhaust 
fan starts. Place the vent at a lower 
level so cool air moves across the 
greenhouse, mixing with warmer 
air. 





Note: Wire all fans to a thermostat set at the 


temperature desired before beginning 
ventilation. 


iv. Cooling: When the external air is 
not cool enough to provide internal 
cooling for the greenhouse, you 
should use evaporative coolers or 
mist blowers to cool the air. Evapo- 
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rative cooling draws outside air 
through wet fiber pads that cool the 
air and add some moisture to it. 

v. Mist blowers use fans that blow 
mist from a fine jet of water into 
the greenhouse. The mist cools the 
air and provides needed humidity. 
Control all cooling systems auto- 
matically with thermostats. 


vi. Shading: Shading can reduce the 
need to ventilate and cool a green- 
house because it curtails the 
amount of radiation entering. Shad- 
ing also protects plants from the 
direct rays of the hot summer sun 
and reduces light intensity. Often 
needed from June to August, you 
can provide shading by whitewash- 
ing the greenhouse, attaching 
blinds or panels, or by covering the 
house with shade or saran cloth. 

8. Lighting 
In the greenhouse, you may need to 
supplement natural light, especially dur- 
ing the long winter nights. Light controls 
most plant functions, so it is important to 
understand the needs of your plants. 


a. Light quality: Plants use red and blue 
portions of white light for various 
plant functions. It is important to have 
red/orange light for germination, matu- 
ration, and flower and seed production. 
Plants use blue/violet light for growth 
and leaf development. Artificial lights 
must supply the proper light spectra. 

b. Light intensity: Some plants require 
bright light to grow, while others pre- 
fer shady (less intense light) areas. 
Light is measured in foot-candles or 
lux (see section “I.B” on Light). 

c. Light duration: A photoperiodic effect 
is the response of a plant to the length 
of the light and dark periods. Flower- 
ing is the most dramatic effect associ- 
ated with the length of exposure to 
light. 

i. Short-day plants respond to a day- 
length of less than 12 hours. 

ii. Long-day plants respond to a day- 
length of longer than 12 hours. 


iii. Day-neutral plants do not respond 
to the variations in the light-dark 
cycle. 

iv. If you want flowering in certain 
plants, you need to provide the 
proper daylength. You do this by 
extending the days with artificial 
light, or if the days are too long, by 
shading the plants with an opaque 
black cloth supported on a frame. 

v. Do not ever peek into the shaded 
area, however, as just a “flash” of 
light will destroy the long-night 
effect! 

vi. To provide a longer day-length, the 
light intensity does not need to be 
as high as it would be for proper 
growing conditions. 


. Artificial lights: You can use various 


types of lamps in the greenhouse. A 
simple timer is ideal for turning the 
lights on and off. 

i. Incandescent: These lamps give off 
red light and infrared radiation that 
becomes heat. They are not intense 
enough to supply light to plants 
with a high light requirement. Light 
distribution is restricted. 

ii. Fluorescent: Fluorescent lamps 
produce less heat, and different 
types vary in their output in the 
red-blue areas. One cool-white and 
one warm-white bulb provide a 
good spectrum for plant growth. 

iii. Mercury vapor, sodium, and metal- 
lic halide: These lamps provide 
high intensity lighting. They are 
expensive and more suitable to 
large-scale production. 


. Watering: In the home greenhouse, the 


traditional watering method is a mist 
or spray nozzle on a garden hose. The 
greenhouse gardener who is gone a lot 
can install automatic systems, such as 
mist nozzles, spaghetti tubes, or capil- 
lary mats. 

i. In some areas, water quality is a 
concern. Water high in salts or high 
in alkalinity may need special treat- 
ment for greenhouse use. 
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IX. Small Beds for Growing Plants 


A.Cold Frames 

A cold frame is a bottomless box with a re- 

movable lid that you can prop open at various 

degrees. The lid consists of glass or other 
greenhouse covering material on a frame. 

1. Cold frames do not require artificial heat or 
manure. They use the sun’s heat to warm 
the soil during the day, and the heat’s radia- 
tion in the closed cold frame keeps the 
plants warm at night. 

2. During the day, control ventilation and heat- 
ing by propping open the lid. 

3. Use cold frames to plant seeds and produce 
transplants for main season gardens and for 
root cuttings. 

B. Hotbeds 

You can convert cold frames to hotbeds simply 

by adding a heat source such as manure, elec- 

tricity, steam, or hot-water pipes. Start seeds or 
force plants in hotbeds. 

1. The amount of extra heat needed depends 
on available sun and the external tempera- 
tures. Soil-heating cable that provides 10 to 
15 watts of electric heat per square foot is 
ideal for most hotbeds. If the bed is ina 
sunny, well-sheltered location and the cli- 
mate is not too severe; 10 watts per square 
foot should be adequate. 

2. Attach your heat source to a thermostat or 
buy a heat cable with one to provide accu- 
rate temperature control in the 50° to 79°F 
range. On very cold nights, cover the beds 
with extra insulating materials. 

3. Adding manure that heats as it decomposes 
is an effective practice that has worked for 
centuries. Modern gardeners, however, 
rarely use manure as a heat source. 

C. Cloches 


Protecting plants by providing a cloche, or 
miniature greenhouse, is standard practice for 
gardeners. The cloche offers only temporary 
protection until the outside temperature is fa- 
vorable enough to produce good growth. Hot 
caps, commercial “Walls of Water,” and 1-gal- 
lon plastic milk cartons with the bottom cut out 
are temporary structures that help moderate the 
temperature around plants. 


1. Producing an entire crop under cover of a 
cloche is practical wherever the weather 
is unreliable or predominantly cool. 
Growing a crop in a cloche allows the 
gardener to produce plants that otherwise 
may not grow in the area. Cloches are 
suited to intensively managed gardens 
and severe climates. The cloche provides 
a constant warm temperature and pre- 
vents wind, rain, frost, and pest damage. 
They may be only the size of a single 
plant or large enough to cover several. 

2. Cloches can have a frame of some type to 
support the covering material (use any 
greenhouse material or floating row 
cover). It may be necessary to use some 
type of venting system to reduce the heat 
that solar radiation produces. Construc- 
tion and anchoring needs to be strong 
enough to withstand the wind conditions 
of the area. Often cloches are designed to 
last only 1 year. 


Further Reading 


Books 

Cathey, H. 1975. Selecting and Growing House- 
plants. Home and Garden Bulletin No. 82, 
USDA. 

Cathey, H. 1979. Indoor Gardening. Home and 
Garden Bulletin No. 220, USDA. 

Crockett, J. U. Flowering Houseplants. Time-Life 
Books. 

Crockett, J. U. Foliage Houseplants. Time-Life 
Books. 

Facts of Light About Indoor Gardening. Ortho 
Books (paperback). 

Graff, Alfred. Exotica, Pictorial Cyclopedia of 
Exotic Plants. Roehrs Co., Inc., E. Rutherford, NJ. 

Graff, Alfred. Exotic Plant Manual. Roehrs Co., 
Inc. 

Houseplants Indoors and Outdoors. Ortho Books 
(paperback). 

How to Grow Houseplants. Sunset Book, Lane 
Books (paperback). 

McDonald, E. Houseplants to Grow If You Have No 
Sun. Popular Library (paperback). 
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McDonald, E. World Book of Houseplants. Popular 
Library (paperback). 


Reader’s Digest Success with Houseplants. Reader’s 
Digest Assn., Inc. 


Webb, R. Insects and Related Pests of Houseplants. 
Home and Garden Bulletin No. 67, USDA. 


Booklets and Pamphlets 


University of Idaho Extension 

PNW 171 Building Hobby Greenhouses 

PNW 151 Propagating Herbaceous Plants 
from Cuttings 

PNW 170 Propagating Plants from Seed 

CIS 881 

CIS 858 


Success with Very Small Seeds 
Using Bark and Sawdust for Mulches, 
Soil Amendments, and Potting Mixes 
Washington State University Extension 
EB 0695 
EB 1354 
To order Washington State University publica- 
tions, write to Extension Publishing and Printing, 


Cooper Publications Building, Washington State 
University, Pullman, WA 99164-5912. 


House Plant Pests 
Houseplants 


Published 1993. Revised 1998. 


Alberta Agriculture 
Agdex 731-5 Hobby Greenhouses in Alberta 


To order, contact Alberta Agriculture, 7000 - 113 
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Chapter 25 


Organic Gardening 





Wayne B. Jones, Extension Educator, Bonneville County 


I. Organic Gardening Overview produced at: http://www.agri.state .id.us/ 


A movement has been growing over the past 
several decades to produce food organically. The 
realm of gardening is no exception to this move- 
ment. Organic growing is more of a mind set 
rather than rules and regulations to be followed. 
It is striving to maintain a natural balance in the 
growing of plants. 

This natural balance involves soil, plants 
grown, water, insects, beneficial fungi, and bacte- 
ria, wildlife, and other components that complete 
the natural equilibrium of living things. It is a 
holistic approach that includes using local materi- 
als as much as possible to replenish what is taken 
away from the total system. 


Organic gardening does not allow the use of 
synthetic fertilizers or pesticides in the produc- 
tion system. 

Organic gardening requires an added time 
commitment. Since one cannot rely on quick 
fixes through the use of synthetic materials, gar- 
dening organically often involves much greater 
hand labor, at least in the first few years until the 
garden plot becomes more naturalized to the 
organic practices being used. 

Weeding will generally be the major effort for 
the first few years, but insect and disease pres- 
sures can also take considerable time to get under 
control organically. Once the problems are recog- 
nized and methods developed to deal with them 
the time commitment is reduced. 

Organic gardening has many similarities to 
conventional gardening, yet there are important 
differences. 

A. Definitions — Legal definitions of organical- 
ly produced agricultural products must be 
met if the produce is intended for market. 
Find further information on growing plants 
and animals to be marketed as organically 


Categories/PlantsInsects/Organic/index 
OrganicHome.php. 

Levels of organic production fall within the 
realm of organic growing of food that do 
not necessarily qualify legally as organically 
produced commodities. This chapter will 
give you some of the basics of growing in 
the organic tradition. 

Basically organic production means grow- 
ing crops and animals without the use of 
synthetically produced materials. In Idaho 
organically grown food means food prod- 
ucts produced without the use of syntheti- 
cally compounded fertilizers, pesticides, or 
growth regulators for a period of 36 months 
prior to harvest. To produce commodities 
and market them as organic, one must fol- 
low established rules. (See section IV for 
Idaho information.) 


. Organic pesticides — Organic pesticides can 


to be used by the organic gardener, but 
many problems exist that are difficult to 
solve without synthetic pesticides. Because 
of these challenges, it becomes very impor- 
tant to follow good husbandry practices 
when gardening in the organic tradition. 


. Site selection—The simple step of choosing 


a gardening site becomes very important 
when growing organically. If a poor site is 
picked the plants will be stressed and be 
subject to insect and disease problems that 
may be very difficult to control. Weeds can 
also be a serious problem in an organic gar- 
den. Very few herbicides exist that are able 
to be used in organic production. 

Pick a site with good soil, good drainage, 
and adequate sunlight. Try and find one 
with few weed problems, if possible, espe- 
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cially noxious weeds. If the soil is poor, be the health of the plants becomes paramount. 


sure to add organic matter to help with the Soil aspects of organic gardening will need at 
tilth, fertility, water holding capacity, and least yearly attention. The addition of compost 
organic content of the soil. and other organic material is very important to 


replace nutrients lost in the production and har- 
vesting of garden produce. The sources of this 
organic matter may be leaves from the trees, veg- 
etables, kitchen scraps, lawn clippings, compost 
in its various forms, as well as other organic 
material that may be locally available. 


II. Soil Fertility and Amendments 
Organic gardening begins with the soil. The 
healthier the soil the healthier the plants and the 
better success the gardener will have, be it an 
organic garden or otherwise. Given the limited 
resources to deal with pest problems, maintaining 


Table 1. Average plant food content of natural and organic fertilizer materials (Percentage on a dry-weight basis.) 


Organic materials %N %P %K Availability Soil Reaction 
Fish scrap 5.0 3.0 0 slowly acid 
Fish meal 10.0 4.0 0 slowly acid 
Guano, peru 13.0 8.0 2.0 moderately acid 
Guano, bat 10.0 4.0 2.0 moderately acid 
Sewage sludge 2.0-6.0 1.0-2.5 0.0-0.4 slowly acid 
Dried blood 12.0 1.5 0.8 mod. slow acid 
Soybean meal 7.0 1.2 1.5 slowly v. sl. acid 
Tankage, animal 9.0 10.0 15.5 slowly acid 
Tankage, garbage 2.5 1.5 1.5 very slowly alkaline 
Tobacco stems 1.5 0.5 5.0 slowly alkaline 
Seaweed 1.0 --- 4.0-10.0 slowly --- 
Bone meal, raw 3.5 22.0 = slowly alkaline 
Urea* 45.0 “- --- quickly acid 
Castor pomace 6.0 1.2 0.5 slowly acid 
Wood ashes --- 2.0 4.0-10.0 quickly alkaline 
Cocoa shell meal 2.5 1.0 2.5 slowly neutral 
Cotton seed meal 6.0 2.5 1.5 slowly acid 
Ground rock phosphate -- 33.0 --- very slowly alkaline 
Green sand --- 1.0 6.0 very slowly --- 
Basic slag --- 8.0 --- quickly alkaline 
Horn and hoof meal 12.0 2.0 non --- --- 
Milorganite 6.0 2.5 aaa aa --- 
Peat and muck 1.5-3.0 0.25-0.5 0.5-0.10 very slowly acid 
Spent mushroom compost 2.0 0.74 1.46 moderately 6.4 


“NOTE: Urea is an organic compound, but since it is synthetic, it is doubtful that most organic gardeners would consider it acceptable. 


Approximate nutrient content of soil amendment materials commercially available in bulk are listed in this table. It also gives informa- 
tion on availability of nutrients to soil and plants. Slowly available material means nutrients last relatively longer and are available to plants 
longer in the soil compared to quickly-released nutrients. 


The soil reaction column indicates if the material will have an acidifying or alkaline impact on soil. For basic soils, adding acidifying 
material helps lower the pH. 


Note: Tables 1, 2, and 3 are slightly modified from CIR375 of the Horticultural Sciences Department, Florida Cooperative Extension 
Service, Institute of Food and Agricultural Sciences, University of Florida. Original published in April 1993, it was updated in May 2003. 
Find it at http://edis.ifas.ufl.edu. 
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Compost is organic matter that has been bro- Table 2. Composition—fresh manure with normal 
ken down by microbial action, insect, and other quantity of water. 
invertebrate animals. Composting is a natural 


i Le) Le) Le) Le) 

process that can easily be accomplished by the mee eet te a 
home gardener. For detailed information on the 
art and science of composting refer to Chapter 7 Cow 86 “55 15 50 
on Backyard Composting. The composting of Duck 61 1.10 1.45 50 
material treated with synthetic pesticides is not Goose 67 1.10 55 50 
allowed in organic gardening. Hen 73 1.10 .90 50 

Both inorganic and organic fertilizers can Hog 87 55 30 A5 
cause plant burn, groundwater contamination, Horse 80 65 25 50 
excessive buildup of toxic materials in the soil, Sheep 68 1.00 75 .40 
and plant nutrient excesses and deficiencies. To Steer or feed yard 75 60 35 55 
avoid these problems, it is important to have an Turkey 74 1.30 70 50 


understanding of the types and amounts of nutri- 


ents you are applying to the soil when you add This table gives an approximate amount of the noted nutrients 
any type of material to your garden. that are added to the compost pile when composting fresh 
manure. The finished compost will vary in nutrient level depend- 


Organic matter is the main source of fertility in oa 
ing on composting efficiency. 


organic growing systems. Since synthetic fertiliz- 
ers are not permitted in organic gardening it 
sometimes becomes challenging to find and pro- Table 3. Composition of various materials thrown into 
vide the necessary nutrients the plants need. compost piles. 

Before planting the garden, it should be fertilized 


Compost material %N %P %K 

with needed components. Plants will get needed 
nutrients through the compost and other organic ; 
matter added yearly to the soil. Banana ae (ash) --- 3.25 41.76 

Usually plant nutrition is in the form of animal panera unde: = aa et 
manures, plant manures, cover crops, compost, pastor Res pomars: 9:00 ewe be 
compost tea, or mixed organic fertilizer. Animal Cattail reeds one ae a 
manures are generally the most complete source Coffee grounds 2.08 0.32 0.28 
of nutrients for organic gardening but there are Corncob ash se = 50.00 
several other sources that can be utilized. Refer to Corn stalks & leaves 0.30 0.13 0.33 
tables 1, 2, and 3 to get a relative idea of which Crabgrass, green 0.66 0.19 0.71 
types of organic matter add what nutrients to the Eggs, rotten 2.25 0.19 0.15 
soil. There are mineral sources for certain nutri- Feathers 15.30 = oe 
ents for the organic gardener. Fish scrap 2.00-7.50 — 1.50-6.00 _- 

Green manures have been shown to benefit Grapefruit skins (ash) ace 3.58 30.60 
organic gardening. Not only do they add organic Oak leaves 0.80 0.35 0.15 
matter to the soil, many of them have the ability Orange culls 0.20 0.13 0.21 
to reduce insect, disease, and weed problems. Pingwncedias 0.46 0.12 0.03 
Members of the Brassica family, especially the Baawesa 0.76 0.26 _ 
oil seed radishes, contain natural chemicals that Tas nods irae Ge aie 
inhibit and kill soil-inhabiting pest problems. , , ; 

Wood ashes* ae 1.00 4.0-10.00 


The three tables that follow offer guidance on 
managing your compost piles to meet needs in your 
soils. Chapter 4 Soils and Fertility, page 8 in this 


The composition of materials commonly found in or near the 
home are listed. If your soil is deficient in a certain nutrient, add 


book explains the significance of macronutrients N material to the compost pile that is high in that nutrient to raise its 
(Nitrogen), P (Phosphorous — designated P,O, as level in the finished compost. 

phosphate in fertilizers), and K (Potassium—desig- *Note: Do not compost wood ashes if you are going to apply the 
nated K,O or potash in fertilizers). finished compost to alkaline soil. 
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III. Dealing With Pests 


The first approach to fighting pests is cultural 
control methods. In some cases this is the only 
option. For organic growing, the goal is to reach 
a stability or balance between pests and desirable 
plants. This balance comes about by maintaining 
diversity within the system. Reaching a good 
diversity level in a small garden plot is somewhat 
more difficult than in a large-scale operation, but 
it is a sound concept to strive for at any level of 
organic production. 

The first thing to do is to be sure to practice 
crop rotation. Crop rotation is the practice of 
rotating different families of plants in the same 
area in the garden. For example, if you plant 
potatoes one year then tomatoes the next year 
you are planting crops within the same family. 
This encourages both soil borne and above- 
ground pests that cause problems in this family to 
increase. 

On the other hand, following carrots, which 
tend to compact the soil, with corn, which tends 
to loosen the soil, helps soil tilth. Very few pests 
attack both of these crops. 
¢ Higher crop yields—Through crop rotation the 

garden area reaps several benefits. Higher crop 

yields have been demonstrated when crops are 
rotated. 

¢ Microbial biomass— There is also an increase 
in soil microbial biomass, which helps ward 
off soil borne diseases and increases carbon 
dioxide generation. 

e Nitrogen increase—There is also an increase in 
soil nitrogen (related to the increased microbial 
biomass), which can decrease the need to add 
additional nitrogen. 

¢ Drainage and moisture-holding —Crop rotation 
has also been demonstrated to increase 
drainage and moisture holding capacity and 
reduce soil compaction. 

¢ Weed suppression— Another great benefit of 
crop rotation is in weed suppression. Different 
crops are prone to different types of weeds. 
For example squash is considered a weed sup- 
pressive crop because it shades the ground and 
inhibits weed seed germination while corn is 
generally widely spaced and takes some time 
to grow sufficiently to shade out weeds. 


IV. Pest Control Strategies, Idaho 


Information 

One may think that any organic substance 
would be allowable for use in organic production. 
This is not the case. For example, tobacco dust 
(nicotine sulfate) is not allowed in Idaho because 
of its extreme toxicity. Federal and state regula- 
tions list what materials may be used in organic 
food production. In Idaho, get detailed informa- 
tion by writing to IDA Division of Ag Inspection, 
PO Box 790, Boise, Idaho, 83701-0790. 


V. Weed Control 


Weed control is probably the most challenging 
part of organic gardening. Very few acceptable 
organic chemical controls are available for fight- 
ing weeds. 

A. Vinegar—One notable exception is vinegar, 
which has been shown to control many 
annual weeds when used at 10 to 20 percent 
strength. Household vinegar is typically 
about 5 percent. In its concentrated state, 
vinegar can cause burns and eye damage. 
Availability is somewhat limited, but as the 
demand grows it will become more avail- 
able in local nurseries. Sources can be 
found on the Internet. As with any pesticide, 
care should be taken when using vinegar for 
controlling weeds. 

B.Corn gluten—Corn gluten is another herbi- 
cide that may be used in organic growing. 
Used as a pre-emergent, it has been shown 
to be effective against a large number of 
weeds. It reduces weed seed germination 
with no apparent effects on transplanted 
materials. It is also effective in lawns as a 
pre-emergent herbicide. Corn gluten can 
usually be found in well stocked nurseries 
and also on the Internet. 

C.Cultivation—The most common way to 
control weeds is through cultivation. In 
small garden plots, the hoe becomes your 
best friend. In larger gardens, a rototiller 
can be used effectively, especially if crop 
rows are properly spaced. A drawback to the 
use of rototillers is that they can damage 
crop roots if you go too deep or too close to 
desirable plants. Another disadvantage is 
that you can create a hardpan in your soil 
through the repeated use of a rototiller. As 
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the tines go down into the soil and rotate 
they tend to compact the soil just below the 
depth of the cultivation. Overall, however, 
rototillers are a great asset in the battle 
against weeds. 


D.Mulching— Mulching is a very effective 


way to keep weeding to a minimum. Almost 
any material that will allow moisture to 
reach the soil but keep the light off the soil 
will work as a mulch. Such things as com- 
post, sawdust, grass clippings, leaves, weed 
matting, newspapers (non-colored inks), 
black plastic with perforations to allow 
water to reach the soil, as well as many 
other items will greatly aid in the fight 
against weeds. Make sure the mulch is thick 
enough to keep sunlight from hitting the soil 
surface, but do not pile it so high as to 
reduce oxygen in the soil, or start the com- 
posting process, which could produce heat- 
ing problems around the desirable vegeta- 
tion. Probably 4 inches is a good maximum 
depth. Mulching can be done anytime of the 
year. 


. Thermal weeding, flaming — Another tech- 


nique that saves time in a large garden is 
thermal weeding or flaming. This method 
dehydrates weeds and is very effective. It 
can be used as a pre-plant, pre-emergent, 
post-emergent, or pre-harvest treatment. 

A device such as a propane burner is lighted 
and passed over the tops of the offending 
weeds just before planting the desired crop. 
A good technique in pre-emergence crops, 
especially in carrots and beets, is to allow 
weeds to germinate, and then plant crop 
seeds among weed seedlings. Wait about a 
week, then flame the weeds in the pre-plant 
state, thus allowing seeds to sprout in a 
weed-free environment. 

During post-emergence and pre-harvest, 
take care to keep heat of the flame away 
from desirable vegetation, either by distance 
or use of heat-resistant shields, such as tin 
or other metal. Also use pre-harvest flaming 
to remove potato foliage prior to harvest. 


. Soil solarization— A method of controlling 


weeds, soil dwelling insects, and soil borne 
diseases is soil solarization. Soil is more or 
less pasteurized through the heat of the sun. 


G. 


H 


Benefits include reduction of pest problems 
and stimulation of beneficial organisms. 
First, till the soil to enhance the conduction 
of heat, moistening the ground to be treated 
to at least one-foot deep. 

Then place clear plastic over the soil. 
Anchor the ends securely to keep the plastic 
in place. This technique is mainly useful in 
USDA Zones 5 and above. If you live in a 
Zone 4 or less, the generated heat units will 
probably not be sufficient to heat the soil 
enough to kill very many weed seeds, 
insects, or disease organisms. 

Soap-based and oil-based herbicides — Some 
soap and oil-based herbicides are cleared for 
organic food production. They work by 
burning the foliage back and can be effec- 
tive in certain situations. When using them 
be sure to keep desired vegetation protected 
because they will burn the leaves of all 
plants. They generally are not effective in 
controlling perennial weeds. 


.Other methods— Other methods also may 


reduce weed pressure. 


1. Weed-free manure/mulch— Make sure 
manure and mulch sources are weed free 
if possible. 

2. Remove weeds—Be sure that weeds are 
removed from the garden before going to 
seed. 

3. Check equipment—If you borrow equip- 
ment, check to see that you do not bring 
in weed seeds from soil or other matter 
adhering to the equipment. 

4. Avoid weed hitchhikers — Vehicles, cloth- 
ing, and animals may also transport weed 
seeds. 

5. Composting —Composting weeds that 
have weed seed attached is not a good 
plan. If the composting process is done 
incorrectly, weed seeds may survive and 
become a problem. 

6. Timing planting —The timing of planting 
may prevent weed pressures. For exam- 
ple, mustards are generally an early 
spring problem. Delaying planting until 
the mustards have emerged and been 
removed may reduce weed problems. 
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7. Avoid bare soil, green manure— Maintain 
a crop cover instead of leaving bare soil 
to inhibit or prevent weed seed from ger- 
minating. 

To accomplish this, use green manures 
before or after the crop is put in. Green 
manures such as winter rye, buckwheat, 
mustards, oil seed, radishes, crimson 
clover, hairy vetch, or subterranean 
clover have all demonstrated the ability 
to suppress certain weeds. 

8. Geese —Several species of geese have 
been used successfully to weed out grass- 
es from crops and may be of some use in 
a garden. 


IV. Insect Control 


The best control of insect pests is through 
maintaining healthy plants. Many insect pests are 
attracted to unthrifty plants. An ounce of preven- 
tion is indeed worth a pound of cure. Insects can 
pose serious problems in an organic garden. It is 
vital that you scout your garden for insects and 
try and control them before they have a chance to 
multiply. Three methods can be used to control 
insects organically: Mechanical control, biologi- 
cal control, and insecticides (chemical control). 

A. Mechanical Control 


Mechanical control is the first line of 

defense in combating insect pests. 

1. Remove by hand— Probably the most 
common and effective way to control 
insects is to use the tried and true method 
of removing them physically from the 
plants. This method is very effective in a 
small garden. You can either pluck them 
from the surface or use a leaf to squash 
them. You will also be able to see egg 
clusters and remove them before they 
hatch. 

2. Water jet— Another easy way to remove 
certain insects from plants is to use a 
strong jet of water and wash them off the 
plant. This is especially effective with 
aphids. Once on the ground, aphids 
become prey for several ground dwelling 
predators. 

3. Floating row covers—A very effective 
defense against flying insects are floating 
row covers, available at well-stocked 


lawn and garden stores. They work by 
physically excluding access to the crop 
by flying insects. Row covers are gener- 
ally not effective against soil dwelling 
insects. They need to be in place before 
the insects have a chance to lay eggs on 
the plants. Floating row covers are effec- 
tive in controlling lepidopteron larvae 
(caterpillars), flying pests of onions, car- 
rots, and some leaf mining insects, as 
well as other pests. 

4. Sticky traps— Sticky traps used in combi- 
nation with insect attractants can be 
effective. 

5. Bug vacuums— Bug vacuums available 
commercially are very useful in remov- 
ing large numbers of insect pests. 
However, they remove all insects, includ- 
ing beneficial ones. If you have benefi- 
cial insects helping you out, then this is a 
less attractive method. 

6. UV bug zapper—Should you be tempted 
to use a UV bug zapper to control 
insects, be aware that you will probably 
kill more beneficial insects than injurious 
ones. 


. Biological Control 


This method uses insect predators, parasites, 
and pathogens to help control pestiferous 
insects. When using this method of control, 
it is important to recognize and understand 
beneficial insects, their life cycles, and how 
to maintain them. 
1. Strategies 
a. Plant diversity —Plant diversity is 
important in maintaining a viable ben- 
eficial insect population. Many helpful 
insects are nectar feeders so flowering 
plants are desirable. Many plants in 
the Apiaceae (formerly known as 
Umbelliferae) family —such as fennel, 
angelica, coriander, dill, parsley, and 
wild carrot— provide several tiny 
flowers needed by parasitoid wasps. 
Clovers, yarrow, and rue also attract 
parasitoid and predatory insects. 
b. Low-growing plants—Ground- 
dwelling beneficial insects such as 
ground beetles seek low-growing 
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plants for protection. Thyme, rose- 
mary, or mint provide such shelter. 
Composite flowers, such as daisy and 
chamomile, and mints attract predato- 
ry wasps, hover flies, and robber flies. 

c. Safe haven—If possible, dedicate a 
small area of the garden to plants that 
attract beneficial insects. Think of it as 
a safe haven. Insects will be able to 
maintain their populations by living 
off the deleterious insects in nearby 
untreated areas. 

2. Helpful beneficial insects 

The following is a partial list of organ- 

isms that can be used to your advantage 

in combating insect infestations: 

a. Ladybird beetles (ladybugs) —These 
familiar insects are very beneficial in 
consuming soft-bodied insects, espe- 
cially aphids and mealy bugs. Both 
adults and larvae dine on these pests, 
but the larvae consume substantially 
more than do adults. The larvae some- 
what resemble miniature alligators and 
many gardeners think they are harm- 
ful, so make sure you recognize them. 


Ladybird beetles may be purchased 
from several sources. Be sure to have 
some way to contain them, such as a 
fine meshed net or a tent (be careful to 
ventilate to avoid heat buildup) for a 
few days when you release them to get 
them established in your backyard. 
When first released they have a ten- 
dency to disperse and mate. 


b. Lacewings— These insects also prey 
on soft-bodied insects, eggs, and 
mites. Adults have delicate wings and 
a faint smell of moth balls. The larvae, 
as with ladybird beetles, are voracious 
eaters. Lacewing eggs are laid singly 
on a stock and are fairly common in 
organic as well as conventional sys- 
tems. 

c. Wasps— Many wasp species parasitize 
several different orders of insects. 
They are generally very small and 
pose no threat to humans. They attack 
insect eggs, larvae, and adults. 


d. Bacillus thuringiensis (Bt) —Several 
strains of this bacterium have been 
very effective in controlling insect 
pests. They form a crystal that is toxic 
to certain insects but not to warm- 
blooded mammals. 

The crystal is dissolved in insects’ 
digestive systems. When first discov- 
ered, these bacteria were found to be 
very useful in controlling lepidopteran 
pests (caterpillars), including codling 
moths and cabbage loopers. Since then 
other Bt strains have been found that 
are effective against certain coleopteran 
pests (beetle family) including 
Colorado potato beetles. For this con- 
trol method to work, the material has to 
be eaten by the insect. Several products 
on the market contain Bt. Make sure 
you purchase the type that is effective 
against pests you are trying to control. 
Unfortunately, some resistance to Bt 
has begun to show up in certain insect 
populations, especially the diamond 
back moth, a pest to cole crops, so 
caution is advised when using Bt as a 
control. Whenever there is a possibili- 
ty of a pest species gaining resistance 
to a certain control strategy, it is very 
wise to rotate control methods. 

In several crops, this toxin has been 
genetically engineered into the plant. 
Any genetically engineered plant or 
other organism is not acceptable in 
organic production. 

e. Nematodes— These organisms are 
microscopic simple roundworms. 
Several nematodes are available that 
control several soil borne pests. 
Nematodes may be purchased at many 
well-stocked lawn and garden outlets. 
When purchasing them, be sure you 
know the targeted pests you wish to 
control because the nematodes have a 
fairly specific host range. They have 
been shown to be very successful in 
controlling certain insect pests when 
applied strictly according to label 
instructions. They are very sensitive to 
desiccation (extreme drying) and to 
ultraviolet radiation. 
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Nematodes especially beneficial for 

Idaho pests include: 

1) Heterorhabditis bacteriophora—for 
root weevils on ornamentals, bill- 
bugs, and scarabs (June beetles) in 
lawns and also for root weevils in 
berries 

2) Steinernema feltiae—for fungus 
gnats, and 

3) S. carpocapsae —for armyworms, 
cutworms webworms, girdlers, and 
wood borers. 

4) Other nematode species may also be 
effective. There are undoubtedly 
other nematodes that will be devel- 
oped to control problem insects. 

3. Beneficial Fungi 
Specific fungi are commercially available 
that have shown control in aphids, white- 
flies, leafhoppers, flies, beetles, caterpil- 
lars, thrips, mites, and some beetle lar- 
vae. These fungi may also attack benefi- 
cial insects. Under the right conditions 
they can be very effective, but as with 
most fungi, humid conditions are usually 
needed for efficacious control. Beauveria 
bassiana is the most common fungal 
insecticide used. 

4. Beneficial Viruses 


Certain viruses are effective in control- 
ling insect pests, mainly in the 
Lepidoptera (moths) family. To be effec- 
tive, viruses must be consumed by the 
insect. As with the other biological con- 
trol methods mentioned here, these virus- 
es pose no threat to human health. They 
also do not directly cause problems for 
insect predators. Viruses are currently 
limited in their availability but through 
diligent searching one may find a source. 
The Internet may be of benefit, or univer- 
sities and private companies involved in 
this line of research. 


C. Chemical Control 


At first thought, the use of pesticides in 
organic gardening seems incompatible with 
the total concept of organic gardening, yet 
several pesticides are used in organic pro- 
duction. They are not synthetically made, 


however, and materials allowed in organic 
pest control are subject to close scrutiny. 
The fact that pesticides are considered all 
right to use in organic food production and 
are naturally derived does not mean that 
they are non-toxic. Some allowed sub- 
stances are very toxic, and it is vital that 
labels be read and understood before using 
any pesticide. Just as common chemicals 
are given toxicity ratings, so are chemicals 
from botanical and mineral-bearing sources. 
"CAUTION" means low toxicity or fairly 
safe to use; "WARNING" means moderately 
toxic; and "DANGER" means highly toxic. 
To qualify as an organic pesticide, the prod- 
uct must be from natural sources, cannot be 
genetically modified, and must be certified 
as a pesticide that is useable in organic food 
production. 


The following insecticides are some of the 
more common ones currently registered in 
Idaho for use in organic production. This is 
not a complete list. New pesticides become 
available to the organic grower on a fairly 
regular basis. 
Each state may recognize different chemi- 
cals as proper to use in organic production. 
If you are growing produce to sell organi- 
cally, be sure to check the most current 
information. Contact information for Idaho 
is listed at the end of the chapter. 
1. Pyrethrum/pyrethrin 
Extracted from chrysanthemums, this pes- 
ticide affects the nervous system of insects 
and is very effective against a wide variety 
of insect pests. Several formulations 
available, some containing ingredients are 
not allowed in organic production. 
One common additive —piperony! butox- 
ide (PBO)—is not permitted in organic 
production systems, so be sure to read the 
label when purchasing pyrethrum-based 
insecticides. Several instances of allergic 
skin reactions have been reported, so take 
care to keep it off your skin. 
Pyrethroids are synthetically made mate- 
rials based on the chemistry of natural 
pyrethrins. Because they are synthetic, 
they are not allowed for use on organic 
crops. 
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2. Boric Acid 


Boric acid has been used for a long time 
in controlling pests. It is allowable in 
organic production systems as long as it 
does not get on edible portions of the 
plant. There are various bait and dust for- 
mulations. 


. Diatomaceous Earth 


This material is composed of fossilized 
skeletons of microscopic water plants 
called diatoms. They extract silica from 
the water and incorporate it into their 
skeletal systems. When they die their 
skeletons form a diatomite deposit. After 
being ground, this material turns into 
very small glass-like particles able to cut 
the cuticle of insects and cause desicca- 
tion. It is fairly safe to use, but the dust 
can irritate lungs and eyes. 


. Sabadilla 


Derived from seeds of the sabadilla lily, 
the active ingredient is an alkaloid known 
as veratrine. It is both a contact poison 
and a stomach poison. Sabadilla is one of 
the least toxic of the botanical pesticides. 
It can, however, be highly irritating to 
eyes and can cause sneezing if inhaled. 
Sunlight quickly inactivates this material 
so applications in the evening are best. 


. Neem 


Used in India and Africa for more than 
4,000 years for medicinal and pest con- 
trol purposes, neem is derived from seeds 
of the neem tree, a native of India. 
Compounds derived from the seeds have 
both insecticidal and fungicidal proper- 
ties. Neem blocks a molting hormone in 
insects and terminates the molting 
process. Effective against a wide range of 
insect pests, neem is effective, but not a 
fast-acting insecticide, so do not expect 
quick results. It has a very low mam- 
malian toxicity. 


. Rotenone 


A compound produced by the roots of 
two members of the Leguminoceae fami- 
ly, rotenone is effective on leaf-feeding 
insects such as caterpillars, beetles, 
aphids, and thrips. As with neem this is a 
slow-acting chemical. Insects stop feed- 


ing shortly after ingesting the material. 
This material is extremely toxic to fish 
but only moderately toxic to most mam- 
mals. 


. Horticultural, Summer, Dormant Oils 


Oils, effective against a wide range of 
insects, are only to be used on woody 
plants. They can be very effective in con- 
trolling things like scale, mealy bugs, and 
insect eggs, coating and smothering 
insects and their eggs. Oils are relatively 
more effective against active insects than 
dormant ones. Several different, and 
sometimes confusing, names are used for 
horticultural oils. 

Heavier oils are used during the dormant 
period—late winter and early spring—on 
woody plant material, so are called dor- 
mant oil. Summer oils, or horticultural 
oils, are lighter in consistency and rela- 
tively safe to use when plants are in leaf, 
but may cause leaf burn. Most horticul- 
tural oils are petroleum-based, but other 
types of oils—neem, vegetable, and 
fish—can also be effective. 

Sulfur is sometimes a problem in horti- 
cultural oils, and some oils have a “UR” 
(unsulfonated residue) rating. The higher 
the UR rating, the lower the sulfur con- 
tent. Most horticultural oils have a UR 
rating of 90 or above. Oils are fairly safe 
around beneficial insects because most of 
them have the ability to escape. Some 
beneficials, such as predatory mites, will 
succumb to oil applications since they 
cannot remove themselves from harm’s 
way. 

Oils such as carrot and weed oils are not 
permitted for use in organic production. 
A few plant species are very sensitive to 
oil applications, among them Japanese and 
red maple, hickories and black walnut, 
plume cedar, and smoke tree. Other sensi- 
tive plants are redbud, junipers, cedars, 
spruce, and Douglas firs. If you apply oil 
to a blue spruce, the blue color will be lost. 


. Insecticidal soaps 


Insecticidal soaps are very safe and use- 
ful in controlling a wide variety of 
insects. Many gardeners are tempted to 
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substitute household soaps instead of 
buying the material that is labeled for 
insect control. All clothes detergents will 
cause harm to your plants as will most 
other forms of dry soaps, usually by 
burning the foliage. Insecticidal soaps are 
formulated with potassium salt of fatty 
acids. Commercially available insectici- 
dal soaps are selected to control insects, 
to minimize potential plant injury, and 
are of consistent manufacture. 

9. Sulfur 


Sulfur is probably the oldest known pes- 
ticide in use. The Greek poet, Homer, 
described the benefits of "pest-averting 
sulfur" 3,000 years ago. It can be used in 
several forms such as a dust, wettable 
powder, paste, or liquid. It can help con- 
trol spider mites, psyllids, and thrips and 
can be used on a variety of crops includ- 
ing beans, potatoes, tomatoes, and peas. 
It also is used on a number of fruit crops 
such as apples, cherries, grapes, peaches, 
pears, plums, and prunes. Sulfur is rela- 
tively safe to use, although it may cause 
eye and skin irritation, and, if applied 
when temperatures are above 90°F, it can 
burn the plant. Also, it reacts with other 
pesticides so it is best to apply it alone. If 
you use oils, be sure not to use sulfur 
within 20 to 30 days as sulfur and oil 
react together to cause phytotoxicity. 

10. Other products 
Several other effective products are avail- 
able to control insects and are certified 
for use in organic production, including 
garlic and herb preparations, lime sulfur, 
insect extracts, pheromones, etc. As you 
gain experience with organic gardening, 
you will become more familiar with these 
products. Several books and online 
resources to help you further resolve pest 
problems, along with references and 
additional reading material, are at this 
chapter’s end. 


VII. Disease Control 


As with insect control, the best way to control 
diseases is to maintain healthy plants. Choosing 
the proper plants for the garden, matching the 
plant to the soil type, proper light levels and irri- 


gation needs, correct sanitation, and proper fertil- 
ization and pruning will go a long way to main- 
taining a healthy garden. 

Prevention is extremely important when it 
comes to dealing with plant diseases. Once estab- 
lished, diseases are almost impossible to eradicate 
from stricken plants, and they act as a reservoir 
for infection of healthy plants. Don’t start out 
with a disease problem. Purchase disease-free 
stock. Generally, vegetatively-propagated materi- 
al will have some type of certification stating it is 
either virus free or, at worst, has low levels of 
virus present. 

In fighting diseases, remember the disease tri- 
angle. The three components needed to have dis- 
ease are: a susceptible host, a pathogen capable 
of causing disease, and the proper environment 
for the disease to thrive. 

Armed with this basic knowledge, one can 
approach disease control from several angles. For 
example, if you have problems with your toma- 
toes and Verticillium wilt, probably the easiest 
way to correct it would be to purchase 
Verticillium-resistant tomato plants. Many garden 
vegetables that are susceptible to Verticillium wilt 
have cultivars with resistance bred into them. 

Another approach to minimizing disease is to 
remove diseased plant material, thus reducing the 
pathogen population. Such steps as removing fall- 
en diseased leaves, pruning out diseased portions 
of a plant, or removing the entire diseased plant 
will help reduce disease pressure. 

Most plant diseases are caused by fungi. Fungi 
like high humidity. By changing the environment 
through such things as drip irrigation and wider 
spacing of plants, the overall humidity is reduced 
thus decreasing the chances of fungi-causing 
problems. 

Organic fungicides are available that are fairly 
effective against several disease problems faced 
by gardeners. As with herbicides and insecticides, 
fungicides should be used only after other con- 
trols have failed. 

Popular Fungicides. Below is a brief discus- 
sion on some of the more popular fungicides used 
by organic gardeners. 

A. Sulfur. 

In addition to being an effective insecticide, 
sulphur has fungicidal properties and is 
effective in controlling and suppressing sev- 
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eral plant diseases. First used some 2,000 
years ago by the Greeks to control rust on 
wheat, sulfur is used as a preventative fungi- 
cide, which means it has to be on the plant 
surface before the disease gets inside the 
plant to be effective. 

It is useful against powdery mildews, rose 
black spot, rusts, and other diseases. It 
works by inhibiting the germination of the 
fungal spores. It is available in several 
forms, including dusts, liquids, and wettable 
powders. 

Keep in mind that sulfur can burn foliage if 
the temperatures are above 80°F and if oils 
have been used within the last 20 to 30 days. 
Plants sensitive to sulfur include apricots, 
some raspberries and blackberries, gooseber- 
ries, currents, and cucurbits. 


. Lime Sulfur 


Lime sulfur is made by boiling lime and 
sulfur together. The lime helps the sulfur 
penetrate the plant tissue. This mixture has 
insecticidal properties as well as fungicidal 
properties. It helps control diseases such as 
anthracnose and powdery mildew when 
used as a dormant spray. It also aids in the 
control of scale insects, thrips, and eriophy- 
oid mites. 

Drawbacks to using lime sulfur are its 
smell of rotten eggs, and it can burn 
exposed skin and eyes. It will also injure 
plants if temperatures are above 80°F. 


C. Bordeaux Mixture 


This is a natural pesticide produced by a 
reaction between copper sulfate and calcium 
hydroxide (hydrated lime). It was first used 
in Bordeaux, France, to control downy 
mildew on grapes, hence its name. 

Like sulfur, Bordeaux is a preventative fun- 
gicide that needs to be in place before the 
disease shows up. It has a very long track 
record— more than 150 years. Fungicidal as 
well as bacterial properties extend its utility 
in organic production. 

Bordeaux has the advantage of sticking to 
plants despite rain or irrigation. It controls 
bacterial leaf spots, blights, various types of 
anthracnose, downy mildews, and cankers. 
It also repels many insects. 


Uses. Bordeaux is labeled for use on many 
vegetables, tree fruits, and nut crops. 
Drawback. One drawback is that, like sulfur 
and lime sulfur, it can be phytotoxic to plants. 
It can burn leaves and cause russeting of 
fruits if applied in cool wet weather. 
Formulations. There are various formula- 
tions of Bordeaux mixture, but perhaps the 
best all-around mix is 4-4-50—four pounds 
of copper sulfate and four pounds of hydrat- 
ed lime in 50 gallons of water. Generally a 
weaker solution of Bordeaux is recommend- 
ed for foliage in early spring and a heavier 
solution for late in the season applications 
for protection against serious diseases like 
late blight. 

Copper caution. One caution to keep in 
mind with Bordeaux mix is that excessive 
use will cause a buildup of copper in the 
soil. Copper is toxic to fish and is a heavy 
metal. Bordeaux fungicide can be purchased 
pre-mixed, but it is more effective if pre- 
pared just before use. Plants, including 
ornamental sorghum and corn, are some- 
times sensitive to copper-based pesticides. 
Also, use caution when applying Bordeaux 
to tender leaves of apple, pear, plum or rose 
as they may be burned. Geraniums, ivy, 
pansy, celery, strawberry, azaleas, dogwood, 
and juniper are also sensitive and dilute 
sprays are advised. 


D.Other Fungicide Options 


Neem oil has fungicidal properties. 
Hydrogen peroxide, dormant oils, the antibi- 
otics streptomycin and tetracycline, as well 
as several mineral and plant based materials 
can be valuable in protecting your crop. The 
further reading section at the end of the 
chapter and online resources will aid your 
search for solutions to problems. 


. Seek Reliable Data 


When using compounds to control pests in 
an organic system, it is advisable to make 
sure reliable data supports its use and that it 
is registered for use on the intended plant 
species you wish to treat. Many homegrown 
recipes are purported to solve all sorts of 
problems. In some cases, they may be effec- 
tive but may also cause unwanted side 
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effects, such as buildup of harmful com- 
pounds in the soil, unexpected detrimental 
effects on beneficial fauna and flora, and 
possible toxic generated materials and side 
effects. 


VIII. Summary 

Gardening organically can be very rewarding. 
Through the process one will gain a much greater 
appreciation of natural checks and balances. Once 
we are able to work within the parameters nature 
has defined for us, we will gain a deeper under- 
standing of how natural processes work in our 
favor. Organic food production involves a certain 
state of mind, as well as a defined food produc- 
tion system. Organic growing involves a holistic 
approach to growing, instead of the more com- 
mon approach of treating problems individually. 
There will certainly be a learning curve associat- 
ed with this approach, but once the gardener 
understands how things interrelate, the process 
becomes much more manageable and enjoyable. 





Further Reading 





Books 


Ball, J. 1988. Rodale’s Garden Problem Solver; 
Vegetables, Fruits, and Herbs. Rodale Press, Emmaus, 
PA. ISBN 0-87857-762-9. 

The Encyclopedia of Organic Gardening, 1978. By edi- 
tors of Organic Gardening Magazine. Rodale Press, 
Emmaus, PA. ISBN 0-87857-225-2 

Ware, W. W. 1988. Complete Guide to Pest Control With 
and Without Chemicals. Thomas Publications, Fresno, 
CA. ISBN 0913702-09-9. 


Booklets and Pamphlets 

University of Idaho Extension 

CIS 1066 Composting at Home 

PNW 550 Encouraging Beneficial Insects in Your 
Garden 

PNW 533 _ Fertilizing with Manure 

CIS 993 Management of Vegetable Diseases in 
Home Gardens 

BUL775 Planning an Idaho Vegetable Garden 

PNW 328 Using Horticultural Mineral Oils to Control 
Orchard Pests 

EXT 726 Weed Control in the Home Garden 


Published 2007. 


Oregon State University Extension 


EC 1247 Gardening with Composts, Mulches, and Row 
Covers 

PNW Insect Management Handbook. Oregon State 
University, Administrative Services-A442, Corvallis, 
OR 97331 ISBN 1-931979-12-X 

PNW Plant Disease Management Handbook. Oregon 
State University, Administrative Services-A442, 
Corvallis, OR 97331 ISBN 1-931979-12-X 

PNW Weed Management Handbook. Oregon State 
University, Administrative Services-A442, Corvallis, 
OR 97331 ISBN 1-931979-12-X 


Utah State University Extension 


HG-510 Selecting and Using Organic Fertilizers 


Washington State University Extension 


EBO 648 Organic Gardening 


Web Sites 


Organic production and certification information. 
http://www.attra.org/organic html 


Idaho State Department of Agriculture Organic Growing 
Information and Requirements. 
http://www.agri.state.id.us/Categories/PlantsInsects/ 
Organic/indexOrganicHome.php 

Idaho OnePlan provides data and software to help 
growers develop a single conservation farm plan that 
can be pre-endorsed by the various agencies, stream- 
lining and simplifying the regulatory process that 
farmers face. 
http://www.oneplan.org/Crop/OrganicFarming.shtml 
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Glossary 





Abiotic disease. A condition caused by nonliving, 
nonparasitic, or noninfectious agents. 


Abscission. The dropping of leaves, flowers, or fruit 
by a plant. Can result from natural growth 
processes (e.g., fruit ripening) or from external 
factors such as temperature or chemicals. 


Abscission layer. Specialized cells, usually at the 
base of a leaf stalk or fruit stem, that trigger 
both the separation of the leaf or fruit and the 
development of scar tissue to protect the plant. 


Absorption. The intake of water and other materials 
through root or leaf cells. 


Accumulated heat units. Number of heat units in a 
growing season. Usually calculated at tempera- 
tures above 50°F, but can be calculated at other 
temperatures, depending on the crop. A day’s 
heat units are calculated as 


Max temp(°F)+Min temp(°F) 
2 


- 50°F 


Acid soil. Soil with pH below 7 on a pH scale of 1 
to 14. The lower the pH, the more acid the soil. 
(See also pH.) 


Active ingredient. The chemical in a pesticide for- 
mulation that actually kills the target pest. 


Additive. A substance that, when added to a pesti- 
cide, reduces the surface tension between two 
unlike materials (e.g., spray droplets and a plant 
surface), thus improving adherence. Also called 
an adjuvant or surfactant. 


Adjuvant. See Additive. 


Adventitious. Growth not ordinarily expected, usu- 
ally the result of stress or injury. A plant’s nor- 
mal growth comes from meristematic tissue, but 
adventitious growth starts from nonmeristematic 
tissue. 
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Adventitious bud. A bud that develops in locations 
where buds usually do not occur. An example 
would be buds found on root pieces used for 
propagation; roots do not have buds. 


Adventitious root. A root that forms at any place on 
the plant other than the primary root system. 


Aeration. The practice involving removal of cores 
or turf plugs and soil with the purpose of reduc- 
ing compaction and improving air flow. 


Aerial root. An unusual type of root that develops 
on stems above ground. 


Aerobic. Active in the presence of free oxygen. 


After-ripening. The seed maturation process that 
must be completed before germination can occur. 


Aggregation. The process by which individual par- 
ticles of sand, silt, and clay cluster and bind 
together to form soil peds. 


Agriculture. The study of plants in relation to field 
crop production. 


Agronomy. The science of crop management, 
including the study of soils. 


Alkaline soil. Soil with pH above 7 on a pH scale 
of 1 to 14. The higher the reading, the more 
alkaline the soil. (See also pH.) 


Allelopathy. The excretion by some plants’ leaves 
and roots of compounds that inhibit the growth 
of other plants. 


Alternate leaf arrangement. Leaves are attached at 
alternating points from one side of the stem to 
the other. 


Ammonium. A plant-available form of nitrogen 
contained in many fertilizers and generated in 
the soil by the breakdown of organic matter. 
(See also Nitrogen cycle.) 
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Anaerobic. Active in the absence of free oxygen. 


Analogous. In landscaping, use of adjacent colors 
on the color wheel such as blue, violet, and red. 


Anatomy. The study of plant structure. 


Angiosperm. Flowering plants. Plants that have a 
highly evolved reproductive system. Seeds 
enclosed in an ovary such as a fruit, grain, or 
pod. 


Anion. Negatively charged ion, for example, chlo- 
ride. 


Anion exchange. The interaction of anions on the 
surface of an active material with those in solu- 
tion. 


Anion exchange capacity (AEC). The sum total of 
exchangeable anions that a soil can absorb 
expressed in meq/100 g (milliequivalents per 
100 grams) soil. 


Annual. Plants that grow, mature, flower, produce 
seed, and die in one season. 


Anoplura. A major order of insects that have two 
pairs of wings, or are wingless, and piercing- 
sucking mouthparts (sucking lice). 


Anther. The pollen-bearing part of a flower’s male 
sexual organ. The filament supports the anther; 
together they are referred to as the stamen. 


Anthracnose. Plant disease characterized by black 
or brown dead areas on leaves, stems, or fruits. 


Anvil pruner. A pruning tool that cuts a branch 
between one sharpened blade and a flat, anvil- 
shaped piece of metal. Has a tendency to crush 
rather than make a smooth cut. 


Apex. The tip of a stem or root. 


Apical dominance. The inhibition of lateral bud 
growth by the presence of the hormone auxin in 
a plant’s terminal bud. Removing the growing 
tip removes auxin and promotes lateral bud 
break and subsequent branching, usually direct- 
ly below the cut. 


Apical meristem. Area of the plant shoot and root 
tips where cells actively divide to provide more 
cells that will expand and develop into the tis- 
sues and organs of the plant. Also called shoot 
meristem. 


Arboretum. An area devoted to specimen plantings 
of trees and shrubs. 


Asexual propagation. See Vegetative propagation. 
Aspect. Direction of exposure to sunlight. 


Assimilation. Building of cell matter from inorganic 
(minerals) and organic materials (carbohydrates 
and sugars). 


Attractant. A material that lures pests. 


Auxin. One of the best known and most important 
plant hormones. Most abundantly produced in a 
plant’s actively growing tips. Generally stimu- 
lates growth by cell division in the tip region and 
by cell elongation lower down the shoot. Growth 
of lateral buds is strongly inhibited by the normal 
concentration of auxin in the growing tip. 


Available water supply. Soil water that is available 
for plant uptake. Excludes water bound tightly 
to soil particles. 


Axil. The upper angle formed by a leaf stalk (peti- 
ole) and the internodes above it on a stem. 


Axillary bud. An undeveloped shoot or flower that 
is found at the node. Also called the lateral bud. 


Bacillus thuringiensis. A bacterium used as a bio- 
logical control agent for many insects pests. 


Bacterium. A single-celled, microscopic organism 
having a cell wall but no chlorophyll. 
Reproduces by cell division. 


Balled and burlapped. A plant dug with soil. The 
root ball is enclosed with burlap or a synthetic 
material. 


Band. To apply a pesticide or fertilizer in a strip 
over or along each crop row. 


Bare-root. A plant with little or no soil around its 
roots; deciduous plants and small evergreens are 
commonly sold bare-root. 


Basal. (1) At or near the base of a branch or trunk. 
(2) At or near a plant’s crown. 


Basal break. New growth that develops at the base 
of a branch or near a plant’s crown. 


Beneficial fungi. Fungi used in controlling organ- 
isms that attack desirable plants. 


Beneficial insect. An insect that helps gardening 
efforts. May pollinate flowers, eat harmful 
insects or parasitize them, or break down plant 
material in the soil, thereby releasing its nutri- 
ents. Some insects are both harmful and benefi- 
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cial. For example, butterflies can be pollinators 
in their adult form but destructive in their larval 
(caterpillar) form. 


Berry. The fleshy fruit of cane fruits, bush fruits, 
and strawberries. 


Biennial. Plants that take two years, or a part of two 
years, to complete their life cycle. 


Biennial bearing. Producing fruit in alternate years. 


Binomial. A biological species name consisting of 
two names: the genus name and specific epithet. 


Biological insect control. The use of beneficial 
organisms to control pest insect populations. 


Biosolids. A by-product of wastewater treatment 
sometimes used as a fertilizer, also known as 
municipal sewage sludge. 


Blackleg. Darkening at the base of a stem. 
Blade. The flat thin part of a leaf. 


Blanch. To exclude light from plants or parts of 
plants to render them white or tender. Often 
done to cauliflower, endive, celery, and leeks. 
Also used to promote adventitious root forma- 
tion on stems. 


Blight. Rapid death of leaves and other plant parts. 


Blotch. A blot or spot (usually superficial and irreg- 
ular in shape) on leaves, shoots, or fruit. 


Bole. See Trunk. 


Bolting. Producing seed or flowering prematurely, 
usually due to heat. For example, cool-weather 
crops such as lettuce bolt during summer; leaf 
crops are discouraged from bolting by removal 
of flower heads. (See also Deadhead.) 


Bonsai. One of the fine arts of horticulture; growing 
carefully trained, dwarfed plants in containers 
selected to harmonize with the plants. Branches 
are pruned and roots trimmed to create the 
desired effect. 


Botanical insecticide. An insecticide, such as 
rotenone or pyrethrum, derived from a plant. 
Most botanicals biodegrade quickly. Most, but 
not all, have low toxicity to mammals. 


Botanical maturity. In fruits, refers to a final stage 
of development when the fruit is still on the 
plant and cell enlargement and the accumulation 
of carbohydrates and other flavor constituents 
are complete. 


Botany. The science that studies all phases of plant 
life and growth. 


Botrytis. A fungal disease promoted by cool, moist 
weather. Also known as gray mold or fruit rot. 


Bract. A modified leaf, usually small, but some- 
times large and brightly colored, growing at the 
base of a flower or on its stalk. Clearly seen on 
dogwoods and poinsettias. 


Bramble. A spiny cane bush with berry fruits (e.g., 
raspberries and blackberries). 


Branch. A subsidiary stem arising from a plant’s 
main stem or from another branch. 


Break. (1) Any new growth coming from a bud. (2) 
See Bud break. 


Broadcast. (1) To sow seed by scattering it over the 
soil surface. (2) To apply a pesticide or fertilizer 
uniformly to an entire, specific area by scatter- 
ing or spraying it. 


Broadleaf evergreen. A non-needled evergreen. 


Brown rot. Soft rot of fruit covered by gray to 
brown mold. 


BTU. British thermal unit. Amount of heat required 
to raise the temperature of 1 pound of water 
°F, 

Bud. A small protuberance on a stem or branch, 
sometimes enclosed in protective scales, con- 
taining an undeveloped shoot, leaf, or flower. 


Bud break. The resumption of growth by resting 
buds. 


Budding. A method of asexual plant propagation 
that unites one bud (attached to a small piece of 
bark) from the scion to the rootstock. 


Bud head. A swollen or enlarged area where a bud 
was grafted to a stock. 


Bud scale. A modified leaf that forms a protective 
covering for a bud. 


Bud sport. See Mutation. 


Bud stick. A shoot or twig used as a source of buds 
for budding. 


Bud union. The suture line where a bud or scion 
was grafted to a stock. Sometimes called a graft 
union. 
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Bulb. A belowground stem (for example, in tulip) 
that is surrounded by fleshy scalelike leaves that 
contain stored food. 


Bulbil. A small bulblike organ that sometimes forms 
on aerial plant parts. 


Bulblet. (1) An underground bulb formed in the leaf 
axis on a stem. (2) A tiny bulb produced at the 
base of a mother bulb. 


Calcium carbonate. A compound found in lime- 
stone, ashes, bones, and shells; the primary 
component of lime. 


Callus. Tissue that forms over the wounds on plants. 


Calorie. Amount of heat required to raise the tem- 
perature of 1 cubic centimeter of water 1°C. 


Calyx. The entire set of sepals on a flower. 


Cambium. A layer of meristematic tissue that pro- 
duces new phloem on the outside, new xylem 
on the inside, and is the origin of all secondary 
growth in plants. The cambium layer forms the 
annual ring in wood. 


Candelabrum. A strong, dominant rose cane with 
accelerated growth that originates from a bud 
union and explodes with many blooms. 


Candle. On a pine tree, new terminal growth from 
which needles emerge. 


Cane. The externally woody, internally pithy stem 
of a bramble or vine. 


Canker. Sunken, discolored, dead areas on twigs or 
branches, usually starting from an injury, 
wound, or pathogen. 


Canopy. (1) The top branches and foliage of a 
plant. (2) The shape-producing structure of a 
tree or shrub. 


Capillary action. The force by which water mole- 
cules bind to the surfaces of soil particles and to 
each other, thus holding water in fine pores 
against the force of gravity. 


Capitulum. (1) A dense, short, compact cluster of 
sessile flowers, as in composite plants or clover. 
(2) A very dense grouping of flower buds, as in 
broccoli. 


Caterpillar. See Larva. 


Catfacing. Disfigurement or malformation of a 
fruit. Fruits typically affected include tomatoes 


and strawberries. Catfacing is caused by insects 
or adverse weather during fruit development, as 
well as other unknown factors. 


Cation. Positively charged ion. Plant nutrient exam- 
ples include calcium and potassium. (See also 
Anion.) 


Cation exchange capacity (CEC). A soil’s capacity 
to hold cations as a storehouse of reserve nutri- 
ents. 


Cell. A structural, functional unit of a plant. 


Central leader. (1) A trunk or stem extending up 
through the axis of a tree or shrub and clearly 
emerging at the top. (2) A system of pruning 
that uses the central leader as a basic compo- 
nent. (See also leader.) 


Cercus. A threadlike or sometimes forcepslike tail 
near the tip of an insect’s abdomen (usually a 
pair). Plural = cerci. 


Chelate. A complex organic substance that holds 
micronutrients, usually iron, in a form available 
for absorption by plants. 


Chemical insect control. The use of chemicals, or 
insecticide, to control insect populations. 


Chlorophyll. The green pigment in plants responsi- 
ble for trapping light energy for photosynthesis. 


Chloroplast. A specialized component of certain 
cells. Contains chlorophyll and is responsible 
for photosynthesis. 


Chlorosis. Yellowing or whitening of normally 
green tissue. 


Clay. The smallest type of soil particle (less than 
0.002 mm in diameter). 


Climber. A plant that climbs on its own by twining 
or using gripping pads, tendrils, or some other 
method to attach itself to a structure or another 
plant. Plants that must be trained to a support 
are properly called trailing plants, not climbers. 


Cloche. A plastic, glass, or Plexiglas plant cover 
used to warm the growing environment and pro- 
tect plants from frost. 


Clone. A plant group whose members have all been 
derived from a single individual through con- 
stant propagation by vegetative (asexual) means, 
e.g., by buds, bulbs, grafts, cuttings, or laborato- 
ry tissue culture. 
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C:N ratio. The ratio of carbon to nitrogen in organ- 
ic materials. Materials with a high C:N ratio 
(high in carbon) are good bulking agents in 
compost piles, while those with a low C:N ratio 
(high in nitrogen) are good energy sources. 


Cold composting. A slow composting process that 
involves simply building a pile and leaving it 
until it decomposes. This process may take 
months or longer. Cold composting does not kill 
weed seeds or pathogens. 


Cold frame. A plastic-, glass-, or Plexiglas-covered 
frame or box that relies on sunlight as a source 
of heat to warm the growing environment for 
tender plants. 


Cole crops. A group of vegetables belonging to the 
cabbage family; plants of the genus Brassica, 
including cauliflower, broccoli, cabbage, 
turnips, and Brussels sprouts. 


Coleoptera. A major order of insects that have two 
pairs of wings, or are wingless, and chewing 
mouthparts (beetles, weevils). 


Collar. A swollen area at the base of a branch where 
it connects to a trunk. Contains special tissue that 
prevents decay from moving downward from the 
branch into the trunk. (See also Shoulder ring.) 


Collembola. A major order of insects that are wing- 
less and have chewing mouthparts (springtails). 


Compaction. Pressure that squeezes soil into layers 
that resist root penetration and water movement. 
Often the result of foot or machine traffic. 


Companion planting. The practice of growing two 
or more types of plants in combination to dis- 
courage disease and insect pests. 


Compatible. Different varieties or species that set 
fruit when cross-pollinated or that make a suc- 
cessful graft union when intergrafted. (See also 
Pollenizer.) 


Complementary. In landscaping, use of opposite 
colors on the color wheel such as red and green, 
orange and blue, and yellow and violet. 


Complete fertilizer. A fertilizer that contains all 
three macronutrients (N, P, K). 


Complete metamorphosis. A type of insect devel- 
opment in which the insect passes through the 
stages of egg, larva, pupa, and adult. The larva 
usually is different in form from the adult. (See 
also Simple metamorphosis.) 


Compost. The product created by the breakdown of 
organic waste under conditions manipulated by 
humans. Used to improve both the texture and 
fertility of garden soil. (See also Humus.) 


Compound bud. More than one bud on the same 
side of a node. Usually, unless growth is 
extremely vigorous, only one of the buds devel- 
ops, and its branch may have a very sharp angle 
of attachment. If it is removed, a wider angled 
shoot usually is formed from the second (acces- 
sory) bud. Ashes and walnuts are examples of 
plants that typically have compound buds. 


Conifer. A cone-bearing tree or shrub, usually ever- 
green. Pine, spruce, fir, cedar, yew, and juniper 
are examples. 


Conk. A fungal fruiting structure (e.g., shelf or 
bracket fungi) formed on rotting woody plants. 


Cordon. (1) A method of espaliering fruit trees, 
vines, etc., to horizontal, vertical, or angled wire 
or wooden supports so the maximum branch 
surface is exposed to the sun, resulting in maxi- 
mum fruit production. (2) A branch attached to 
such a support. 


Cork cambium. On woody plants, the layer of cells 
that produces bark, or cork, located just below 
the bark layers. 


Corm. A belowground stem that is swollen (for 
example, in crocus). 


Cormel. A small, underdeveloped corm, usually 
attached to a larger corm. 


Cornicle. A short, blunt horn or tube (sometimes 
buttonlike) on the top and near the end of an 
aphid’s abdomen. Emits a waxy liquid that helps 
protect against enemies. 


Corolla. Part of a flower; all of the petals together. 


Cortex cells. Found beneath the epidermis, these 
cells help move water from the epidermis and 
are active in food storage. 


Corymb. A usually flat-topped flower cluster in 
which the individual flower stalks grow upward 
from various points on the main stem to approx- 
imately the same level. 
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Cotyledon. A seed leaf, the first leaf from a sprout- 
ing seed. Monocots have one cotyledon, dicots 
have two. 


Cover crop. (1) A crop planted to protect the soil 
from erosion. (2) A crop planted to improve soil 
structure or organic matter content. 


Crop rotation. The practice of growing different 
types of crops in succession on the same land 
chiefly to preserve the productive capacity of 
the soil by easing insect, disease, and weed 
problems. 


Cross-pollination. The fertilization of an ovary on 
one plant with pollen from another plant, pro- 
ducing an offspring with a genetic makeup dis- 
tinctly different from that of either parent. (See 
also Pollenizer.) 


Crotch angle. The angle formed between a trunk 
and a main scaffold limb. The strongest angles 
are 45° to 60°. 


Crown. (1) Collectively, the branches and foliage of 
a tree or shrub. (2) The thickened base of a 
plant’s stem or trunk to which the roots are 
attached. (3) Compressed aboveground stems as 
occurs in grasses. 


Crown gall. A specific disease caused by the bac- 
terium Agrobacterium tumefaciens that causes 
excessive, undifferentiated growth that may gir- 
dle roots, stems, or branches. 


Cultivar. Contraction of cultivated variety. 
Propagation of cultivars results in little or no 
genetic change in the offspring, which preserves 
desirable characteristics. 


Cultural insect control. Controlling an insect popu- 
lation by maintaining good plant health and by 
crop rotation and/or companion crops. 


Curlytop. Rolling and curling of leaves at the grow- 
ing point. May be indicative of viral infection. 


Cuticle. (1) A waxy layer on the epidermis on a 
leaf. (2) The outer layer of an insect’s body. 


Cutin. (1) A waxy substance on plant surfaces that 
tends to make the surface waterproof and can 
protect leaves from dehydration and disease. (2) 
A waxy substance on an insect’s cuticle that 
protects the insect from dehydration. 


Cutting. One of several forms of asexual propagation. 


Cyme. A flower stalk on which the florets start 
blooming from the top of the stem and progress 
toward the bottom. 


Cyst. The swollen, egg-containing female body of 
certain nematodes. Can sometimes be seen on 
the outside of infected roots. 


Damping off. Stem rot near the soil surface leading 
to either failed seed emergence or to the plant’s 
falling over after emergence. 


Day-neutral plant. A cultivar or species capable of 
flowering without regard to day length. (See 
also Short-day plant, Long-day plant.) 


Deadhead. To remove individual, spent flowers 
from a plant for the purpose of preventing 
senescence and prolonging blooming. For effec- 
tive results, the ovary behind the flower must be 
removed as well. 


Deciduous. A plant that sheds all of its leaves annu- 
ally. 


Decomposers. The microorganisms and inverte- 
brates that accomplish composting. 


Decomposition. The breakdown of organic materi- 
als by microorganisms. 


Defoliation. The unnatural loss of a plant’s leaves, 
generally to the detriment of its health. Can be 
caused by several factors such as high wind, 
excessive heat, drought, frost, chemicals, 
insects, or disease. 


Dehorning. A drastic method of pruning a neglected 
tree or shrub. Entails the removal of large 
branches, especially high in the crown, a few at 
a time over several seasons. 


Dermaptera. A major order of insects that have two 
pairs of wings, or are wingless, and have 
mouthparts (earwigs). 


Desiccation. Drying out of tissue. 


Determinate. A plant growth habit in which stems 
stop growing at a certain height and produce a 
flower cluster at the tip. Determinate tomatoes, 
for example, are short, early fruiting, have con- 
centrated fruit set, and may not require staking. 
(See also Indeterminate.) 


Dethatch. To remove thatch (a tightly intermingled 
layer of stems and roots, living and dead, that 
forms between the soil surface and green vege- 
tation of grass). 
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Diatomaceous earth. The fossilized remains of 
diatoms (a type of tiny algae) used to kill insect 
pests, snails, and slugs. 


Dicot. See Dicotyledon. 


Dicotyledon. Plants with two seed leaves. Also 
referred to as dicot. 


Dieback. Progressive death of shoots, branches, or 
roots, generally starting at the tips. 


Differentiation. A change in composition, structure, 
and function of cells and tissues during growth. 


Dioecious. Plants that have male and female flowers 
occurring on separate plants (e.g., holly). 


Diptera. A major order of insects that have one pair 
of wings and sucking or siphoning mouthparts 
as adults and chewing mouthparts as larvae 
(mosquitoes, flies, and gnats). 


Disbud. The selective removal of some flower buds 
so remaining buds receive more of the plant’s 
energy and produce larger, showier flowers. 
Roses, chrysanthemums, and camellias often are 
disbudded. 


Division. The breaking or cutting apart of a plant’s 
crown for the purpose of producing additional 
plants, all genetically identical to the parent 
plant. 


DNA. Deoxyribonucleic acid is the genetic informa- 
tion that dictates all cellular processes. DNA is 
organized into chromosomes and is responsible 
for all characteristics of the plant. 


Dormancy. The annual period when a plant’s 
growth processes greatly slow down. 


Dormant. Resting or not growing. A deciduous tree 
is dormant in the winter. 


Dormant bud. A bud formed during a growing sea- 
son that remains at rest during the following win- 
ter or dry season. If it does not expand during the 
following growing season, it is termed latent. 


Dormant oil. An oil applied during the dormant 
season to control insect pests and diseases. 


Double, semidouble. A flower with more than the 
normal number of petals, sepals, bracts, or flo- 
rets. May be designated botanically by the terms 
flore pleno, plena or pleniflora. 


Double worked. Grafted twice, i.e., grafted to an 
intermediate stock. 


Drainage. The ability of soil to transmit water 
through the surface and subsoil. 


Dripline. An imaginary line on the ground directly 
beneath the outermost tips of a plant’s foliage. 
Rain tends to drip from leaves onto this line. 


Drip zone. The area from the trunk of a tree or 
shrub to the edge of its canopy. Most, but not 
all, of a plant’s feeder roots are located within 
this area. 


Drupe fruit. See Stone fruit. 


Dwarfed. Restricted plant size without loss of 
health and vigor. 


Ecology, plant. The study of the complex relation- 
ships of plants in biological communities. 


Economic threshold. The level at which pest dam- 
age justifies the cost of control. In home garden- 
ing, the threshold may be aesthetic rather than 
economic. 


Emasculate. To remove a flower’s anthers. 


Embryo. The tiny plant that is formed inside a seed 
during fertilization. It has two growing points, 
the radicle (a tiny root) and the plumule (a tiny 
shoot). 


Embryo dormancy. Common in seed of woody 
perennial plants. A physiological condition in 
the embryo that prevents it from growing. This 
type of dormancy can be overcome by stratifica- 
tion. 


Enation. Epidermal outgrowths on leaves or stems. 


Endoskeleton. The internal body support found in 
most animals outside of the insect kingdom. 


Endosperm. The food-storage area in a seed that 
feeds the embryo. 


Enzyme. A biological catalyst that aids in conver- 
sion of food and other chemical structures from 
one form to another. 


Epidemic. A widespread and severe outbreak of a 
disease. 


Epidermis (leaf). The outer cell layers on the top 
and bottom of the leaf. 
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Epidermis (root). The cells that protect the root 
surface. The epidermis contains the root hairs 
and is responsible for the absorption of water 
and minerals dissolved in water. 


Epidermis (stem). In nonwoody plants, the outer 
single layer of surface cells that protects the 
stem. As in leaves, this layer is usually 
cutinized, or waxy, and on young stems it has 
stomata. 


Epinasty. An abnormal downward-curving growth 
or movement of a leaf, leaf part, or stem. 


Espalier. The training of tree or shrub to grow flat 
on a trellis or wall. Espalier patterns may be 
very precise and formal or more natural and 
informal. 


Etioliation. Long internodes and pale green color of 
plants growing under insufficient light or in 
complete darkness. 


Evergreen. A plant that never loses all its foliage at 
the same time. 


Excise. To remove or extract, as an embryo from a 
seed or ovule. 


Excurrent. A tree form in which the main trunk 
remains dominant with small more or less hori- 
zontal branches. Fir and sweetgum are examples. 


Exfoliating. Peeling off in shreds or thin layers, as 
in bark from a tree. 


Exoskeleton. An insect’s outer body support. 
Exotic. Non-native. 


Fallow. To keep land unplanted during one or more 
growing seasons. 


Family. A sub-order in the classification of plants. 


Fasciation. Distortion of a plant that results in thin, 
flattened, and sometimes curved shoots. 


Feeder roots. Fine roots and root branches with a 
large absorbing area (root hairs.) Responsible 
for taking up the majority of a plant’s water and 
nutrients from the soil. 


Fertility (soil). The presence of minerals necessary 
for plant life. 


Fertilization. (1) The fusion of male and female 
germ cells following pollination. (2) The addi- 
tion of plant nutrients to the environment 
around a plant. 


Fertilizer. Any substance added to the soil (or 
sprayed on plants) to supply those elements 
required in plant nutrition. 


Fertilizer analysis. The amount of nitrogen, phos- 
phorus (as P,O;), and potassium (as K,O) in a 
fertilizer expressed as a percentage of total fertil- 
izer weight. Nitrogen (N) is always listed first, 
phosphorus (P) second, and potassium (K) third. 


Fertilizer ratio. The smallest whole number rela- 
tionship among N, P,O,, and K,O. 


Fibrous root. A root system that branches in all 
directions, often directly from the plant’s crown, 
rather than branching in a hierarchical fashion 
from a central root. (See also Taproot.) 


Filament. The stalk supporting a flower’s anthers. 


Flagging. Loss of turgor and drooping of plant 
parts, usually as a result of water stress. 


Floating row covers. Covers, usually of a clothlike 
material, placed over growing plants and used to 
protect the plants growing beneath from unde- 
sirable pests and climate. 


Floricane. Second-year growth of cane berries. 
Produces fruit on laterals. 


Flower bud. A type of bud that produces one or 
more flowers. 


Foliar fertilization/feeding. Fertilization of a plant 
by applying diluted soluble fertilizer, such as 
fish emulsion or kelp, directly to the leaves. 


Force. To bring a plant into early growth, generally 
by raising the temperature or transplanting it to 
a warmer situation. Tulips and paper whites are 
examples of plants that often are forced. 


Form. (1) A naturally occurring characteristic dif- 
ferent from other plants in the same population. 
(2) The growth habit (shape) of a plant. 


Formal. (1) A garden that is laid out in precise sym- 
metrical patterns. (2) A flower, such as some 
camellias, that consists of layers of regularly 
overlapping petals. 


Frond. Specifically, the foliage of ferns, but often 
applied to any foliage that looks fernlike, such 
as palm leaves. 
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Fruit. The enlarged ovary that develops after fertil- 
ization occurs. 


Fruiting habit. The location and manner in which 
fruit is borne on woody plants. 


Fumigation. The application of a toxic gas or other 
volatile substance to disinfect soil or a contain- 
er, such as a grain bin. 


Fungicide. A compound toxic to fungi. 


Fungus. A plant organism that lacks chlorophyll, 
reproduces via spores, and usually has filamen- 
tous growth. Examples are molds, yeasts, and 
mushrooms. 


Gall. A growth on plant stems or leaves caused by 
abnormal cell growth stimulated by the feeding 
of some insects (e.g., aphids) or by viral, fungal, 
or bacterial infection or genetic abnormality. 


Genus. A subdivision of family in the classification 
of plants. Plants of the same genus share simi- 
larities mostly in flower characteristics and 
genetics. Plants in one genus usually cannot 
breed with plants of another genus. 


Genetically modified. A plant or animal that has 
had genetic material introduced to its genome 
from other organisms through artificial means. 


Geography, plant. The study of the distribution of 
plants throughout the world. 


Geotropism. The turning or curving of a plant’s 
parts in response to gravity. A root growing 
downward is an example. Geotropism is con- 
trolled largely by the hormone auxin. 


Germination. The processes that begin after plant- 
ing a seed that lead to the growth of a new 
plant. 


Girdling. The damaging, cutting, removing, or 
clamping of cambium all the way around a 
trunk or branch. Sometimes, girdling is done 
deliberately to kill an unwanted tree, but often it 
results from feeding by insects or rodents. Wires 
and ties used to support a tree can cause 
girdling, as can string trimmers. 


Glabrous. Hairless, but not necessarily smooth. 


Glaucous. Covered with a grayish, bluish, or 
whitish waxy coating that is easily rubbed off. 
Blue spruce needles are an example of glaucous 
leaves. 


Gradual metamorphosis. See Simple metamorpho- 
sis. 


Graft union. See Bud union. 


Grafting. A method of asexual plant propagation 
that joins plant parts so they will grow as one 
plant. 


Gravitational water. Water in excess of a soil’s 
capacity. Drains downward to groundwater. 


Green cone. An enclosed composting unit often 
used for composting food waste. 


Green manure. An herbaceous crop plowed under 
while green to enrich the soil. 


Groundcover. Plants used for holding soil, control- 
ling weeds, and providing leaf texture. 


Growing season. The period between the beginning 
of growth in the spring and the cessation of 
growth in the fall. 


Growth regulator. A compound applied to a plant 
to alter its growth in a specific way. May be a 
natural or synthetic substance. (See also 
Hormone.) 


Guard cells. Cells on either side of each stoma. They 
swell to open the stoma and shrink to close it. 


Gymnosperm. Plants that have seed not enclosed in 
an ovary (e.g., conifers). 


Haltere. A small, knoblike organ (sometimes shaped 
like a baseball bat or bowling pin) located on 
the thorax of insects of the order Diptera. Takes 
the place of hindwings and helps balance the 
insect in flight. 


Hardening off. (1) The process of gradually expos- 
ing seedlings started indoors to outdoor condi- 
tions before transplanting. (2) The process of 
gradual preparation for winter weather. 


Hardpan. An impervious layer of soil or rock that 
prevents root growth and downward drainage of 
water. 


Hardy. Frost or freeze tolerant. In horticulture, this 
term does not mean tough or resistant to insect 
pests or disease. 


Haustorium. A modified hyphal branch of a para- 
sitic plant. Grows into a host plant’s cell to 
absorb food and water. 
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Head. (1) To cut off part of a shoot or limb rather 
than remove it completely at a branch point. (2) 
The part of a tree from which the main scaffold 
limbs originate. 


Heartwood. The central cylinder, often dark col- 
ored, of xylem tissue in a woody stem. 


Heeling in. The temporary burying of a newly dug 
plant’s roots to prevent their drying until a new 
planting site is prepared. Nurseries heel in bare- 
root berries, trees, and shrubs. 


Hemiptera. A major order of insects that have two 
pairs of wings and piercing-sucking mouthparts 
(bed bugs, stink bugs, cinch bugs). 


Herbaceous. A soft, pliable, usually barkless shoot 
or plant. Distinct from stiff, woody growth. 


Herbaceous perennial. A plant that dies back in the 
winter and regrows from the crown in spring. 


Herbicide. A chemical used to kill undesirable 
plants. 


Heterozygous. Having mixed hereditary factors, not 
a pure line. 


Homoptera. A major order of insects that have two 
pairs of wings, or are wingless, and piercing- 
sucking mouthparts (aphids, leafhoppers, scales, 
mealybugs). 


Homozygous. Having purity of type, a pure line. 


Honeydew. A sticky substance excreted by aphids 
and some other insects. 


Hormone. A naturally occurring compound that 
alters plant growth in a specific manner. (See 
also Growth regulator.) 


Horticultural oil. An oil made from petroleum 
products, vegetable oil, or fish oil used to con- 
trol insect pests and diseases. Oils work by 
smothering insects and their eggs and by protec- 
tively coating buds against pathogen entry. 


Horticulture. The science of growing fruits, vegeta- 
bles, flowers, and other ornamental plants. 


Host. A plant on which an insect or disease com- 
pletes all or part of its life cycle. 


Host plant. A plant that is invaded by a parasite. 


Host range. The various plants that may be attacked 
by a parasite. 


Hotbed. An enclosed bed for propagating or pro- 
tecting plants. Has a source of heat to supple- 
ment solar energy. 


Hot composting. A fast composting process that 
produces finished compost in 4 to 8 weeks. 
High temperatures are maintained by mixing 
balanced volumes of energy materials and bulk- 
ing agents, by keeping the pile moist, and by 
turning it frequently to keep it aerated. 


Humus. The end product of decomposing animal or 
vegetable matter. (See also Compost.) 


Hybrid. The results of a cross between two differ- 
ent species or well-marked varieties within a 
species. Hybrids grown in a garden situation 
will not breed true to form from their own seed. 


Hydroponics. A method of growing plants without 
soil. Plants usually are suspended in water or 
polymers, and plant nutrients are supplied in 
dilute solutions. 


Hymenoptera. A major order of insects that have 
two pairs of wings, or are wingless, and chew- 
ing mouthparts (wasps, bees, ants, sawflies). 


Hypha. A single filament of a fungus. 


Hypocotyl. The seedling stem that develops below 
the cotyledons. 


Imbibition. The portion of the germination process 
that involves the absorption of water, causing 
the seed to swell, and that triggers cell enzyme 
activity, growth, and the bursting of the seed 
coat. 


Immobilization. The process by which soil 
microorganisms use available nitrogen as they 
break down materials with a high C:N ratio, 
thus reducing the amount of nitrogen available 
to plants. 


Immune. A plant that does not become diseased by 
a specific pathogen. (See also Resistant, 
Tolerant.) 


Imperfect flower. Flowers lacking one or more of 
the sexual parts. 


Incompatible. Kinds or varieties of a species that 
do not successfully cross pollinate or intergraft. 


Incomplete flower. A type of flower that lacks one 
or more of the four parts: pistil, stamen, sepals, 
or petals. 
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Incomplete metamorphosis. See Simple metamor- 
phosis. 


Incubation. A period of development during which 
a pathogen changes to a form that can penetrate 
or infect a new host plant. 


Indeterminate. A plant growth habit in which stems 
keep growing in length indefinitely. For exam- 
ple, indeterminate tomatoes are tall, late-fruit- 
ing, and require staking for improved yield. 
(See also Determinate.) 


Infection. The condition reached when a pathogen 
has invaded plant tissue and established a para- 
sitic relationship between itself and its host. 


Infiltration. The movement of water into soil. 


Inflorescence. The arrangement of flowers on an 
axis or stem or a flower cluster. 


Inflorescence collective. A group of individual 
flowers. The grouping can take many forms, 
such as a spike (flowers closely packed along a 
vertical stem, e.g., snapdragons), an umbel or 
corymb (flowers forming a flattened dome, e.g., 
yarrow), a panicle (a complex hierarchical 
arrangement of flowers, e.g., hydrangeas), or a 
capitulum (tightly packed disc flowers, e.g., the 
center of a daisy). 


Inoculation. The introduction of a pathogen to a 
host plant’s tissue. 


Inoculum. Any part of the pathogen that can cause 
infection. 


Inorganic. Being or composed of matter other than 
plant or animal. 


Insectary plant. A plant that attracts beneficial 
insects. 


Insecticidal soap. A specially formulated soap that 
is only minimally damaging to plants, but kills 
insects. Usually works by causing an insect’s 
outer shell to crack, resulting in its interior 
organs drying out. 


Insecticide. A chemical used to control, repel, sup- 
press, or kill insects. 


Instar. The stage of an insect’s life between molts. 


Integrated control. An approach that attempts to 
use several or all available methods for control 
of a pest or disease. 


Integrated insect control. The use of a variety of 
insect control methods, beginning with simpler 
methods and progressing to include aspects 
from all types of control. 


Integrated pest management. A method of manag- 
ing pests that combines cultural, biological, 
mechanical, and chemical controls, while taking 
into account the impact of control methods on 
the environment. 


Intensive gardening. The practice of maximizing 
use of garden space, for example by using trel- 
lises, intercropping, succession planting, and 
raised beds. 


Intercalary meristem. Found mostly in monocots, 
these cells divide and provide the growth of the 
leaf from the base of the plant. 


Intercropping/Interplanting. The practice of mix- 
ing plants to break up pure stands of a single 
crop. 


Internode. The area of the stem that is between the 
nodes. 


Interstem, interstock. The middle piece of a graft 
combination made up of more than two parts, 
i.e., the piece between the scion and the root- 
stock. Often has a dwarfing effect. 


Invasive. Growing vigorously and outcompeting 
other plants in the same area; difficult to con- 
trol. 


Ion. An electrically charged particle. In soils, an ion 
refers to an electrically charged element or com- 
bination of elements resulting from the breaking 
up of an electrolyte in solution. 


Isolation. The separation of a pathogen from its 
host by culturing on a nutrient medium or on an 
indicator plant. 


Isoptera. A major order of insects that have two 
pairs of wings, or are wingless, and chewing 
mouthparts (termites). 


Joint. A node; the place on a stem where a bud, 
leaf, or branch forms. 


Juvenile stage. (1) The early or vegetative phase of 
plant growth characterized by the inability to 
flower. (2) The first stage of an insect’s life 
cycle after the egg, either a larva or a nymph. 
(3) The immature stage of an organism. 
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K. See Potassium. 


Key, dichotomous. A tool for plant or animal classi- 
fication and identification. Consists of a series 
of paired statements that move from general to 
specific descriptions. 


Knot garden. A formal garden in which two or 
more kinds of plants with different-colored 
foliage, often herbs, are planted and pruned so 
they interweave and form a knot pattern. 


Larva. The immature form of an insect that under- 
goes complete metamorphosis. Different from 
the adult in form, a caterpillar for example. 


Latent bud. Buds that do not grow for long periods 
of time and can become embedded in the 
enlarging stem tissue. These buds grow only 
when conditions necessary for their growth 
occur, such as drastic pruning. Not all plants 
have latent buds. 


Lateral. A branch attached to and subordinate to 
another branch or trunk. 


Lateral bud. An undeveloped shoot or flower that 
is found at the node. Also called the axillary 
bud. 


Lateral meristem. Cylinders of actively dividing 
cells that start just below the apical meristem 
and are located up and down the plant. Also 
called the vascular cambium. 


Layering. A method of stimulating adventitious 
roots to form on a stem. There are two primary 
methods of layering. In ground layering, a low- 
growing branch is bent to the ground and cov- 
ered by soil. In air layering, moist rooting medi- 
um is wrapped around a node on an above- 
ground stem. 


Leaching. Movement of water and soluble nutrients 
down through the soil profile. 


Leader. A developing stem or trunk that is longer 
and more vigorous than the laterals. (See also 
Central leader.) 


Leaf curl. Rolling and curling of leaves. 
Leaflet. A single division of a compound leaf 


Leaf scar. A visible, thickened crescent or line on a 
stem where a leaf was attached. 


Lenticel. A small opening on the surface of fruits, 
stems, and roots that allows exchange of gases 
between internal tissues and the atmosphere. 


Lepidoptera. A major order of insects that have two 
pairs of wings and sucking or siphoning mouth- 
parts as adults and chewing mouthparts as lar- 
vae (moths, butterflies). 


Lesion. A localized area of discolored or dead tis- 
sue. 


Life cycle. The successive stages of growth and 
development of an organism. 


Lime. A rock powder consisting primarily of calci- 
um carbonate. Used to raise soil pH (decrease 
acidity). 


Loam. A soil with roughly equal proportions of 
sand, silt, and clay particles. 


Lodge. To fall over, usually due to rain or wind. 
Corn and tall grasses are examples of plants 
susceptible to lodging. 


Long-day plant. A plant requiring more than 12 
hours of continuous daylight to stimulate a 
change in growth, e.g., a shift from the vegeta- 
tive to reproductive phase. (See also Short-day 
plant, Day-neutral plant.) 


Macronutrient. Collectively, primary and second- 
ary nutrients. 


Macropore. A large soil pore. Macropores include 
earthworm and root channels and control a 
soil’s permeability and aeration. 


Mallophaga. A major order of insects that are wing- 
less and have chewing mouthparts (chewing 
lice). 


Mandible. The first pair of jaws on insects: stout 
and toothlike in chewing insects, needle or 
sword-shaped in sucking insects. The lateral 
(left and right) upper jaws of biting insects. 


Maturity. (1) In fruit, ripeness, usually the state of 
development that results in maximum quality. 
(2) The flowering phase of plant growth. 


Mechanical insect control. Manual removal of 
insects and eggs from infested plants 


Meristem. Plant tissue in the process of formation; 
vegetative cells in a state of active division and 
growth, e.g., those at the apex of growing stems 
and roots and responsible for enlarging stem 
diameter. 


Mesophyll. In between the epidermis layers, where 
photosynthesis occurs. 
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Metamorphosis. The process by which an insect 
develops. (See also Complete metamorphosis, 
Simple metamorphosis.) 


Microclimate. Climate affected by landscape, struc- 
tures, or other unique factors in a particular 
immediate area. 


Micronutrient. A nutrient, usually in the parts per 
million range, used by plants in small amounts, 
less than 1 part per million (boron, chlorine, 
copper, iron, manganese, molybdenum, zinc, 
and nickel). 


Micropore. A fine soil pore, typically a fraction of a 
millimeter in diameter. Micropores are responsi- 
ble for a soil’s ability to hold water. 


Microscopic. Organisms so small that they can be 
seen only with the aid of a microscope. 


Mixed buds. Buds that produce both shoots and 
flowers. 


Mixed fertilizer. A fertilizer that contains at least 
two of the three macronutrients (N, P, K). 





Modified central leader. A system of pruning used 
primarily on fruit trees. The central leader is 
encouraged for the first few years, then sup- 
pressed. This system allows for well-placed 
scaffolds and strong crotches, but keeps the 
tree’s crown relatively close to the ground for 
easy harvesting. 


Molt. The shedding of exoskeleton during insect 
growth. The form assumed between molts is 
called an instar. 


Monochromatic. In landscaping, use of the various 
tints, shades, and hues of only one color. 


Monocot. See Monocotyledon. 


Monocotyledon. Plants with one seed leaf. Also 
referred to as monocot. 





Monoecious. Plants that have imperfect flowers 
(male and female) occurring on the same plant 
(e.g., corn). 


Morphology. The study of the origin and function 
of plant parts. 


Mosaic. Nonuniform foliage coloration with a more 
or less distinct intermingling of normal green 
and light green or yellowish patches. 


Mottle. An irregular pattern of light and dark areas. 


Mulch. Any material placed on the soil surface to 
conserve soil moisture, moderate soil tempera- 
ture, and/or control weeds. Wood chips, bark 
chips, and shredded leaves are mulches that 
eventually add organic matter to the soil; inor- 
ganic materials such as rocks are also used. 


Mutation. A genetic change within an organism or 
its parts that changes its characteristics. Also 
called a bud sport or sport. 


Mycelia. Masses of fungal threads (hyphae) that 
make up the vegetative body of a fungus. 


Mycology. The study of fungi. 
Mycoplasma. See Phytoplasma. 





Mycorrhizae. Beneficial fungi that infect plant 
roots and increase their ability to take up nutri- 
ents from the soil. 


N. See Nitrogen. 


Native plant. A plant indigenous to a specific habi- 
tat or area. 


Naturalize. (1) To design a garden with the aim of 
creating a natural scene. Planting generally is 
done randomly, and space is left for plants to 
spread at will. (2) The process whereby plants 
spread and fill in naturally. 


Necrosis. Death of tissue. 


Nectaries. Cells of the petal of a flower that secrete 
nectar. 


Nematicide. A material that kills or protects against 
nematodes. 





Nematode. Microscopic roundworms that live in 
soil and living tissue, as well as water, and sur- 
vive as eggs or cysts. 


Nitrate. A plant-available form of nitrogen con- 
tained in many fertilizers and generated in the 
soil by the breakdown of organic matter. Excess 
nitrate in soil can leach to groundwater. (See 
also Nitrogen cycle.) 


Nitrifier. A microbe that converts ammonium to 
nitrate. 


Nitrogen. A primary plant nutrient, especially 
important for foliage and stem growth. 


Nitrogen cycle. The sequence of biochemical 
changes undergone by nitrogen as it moves from 
living organisms, to decomposing organic matter, 
to inorganic forms, and back to living organisms. 





GLOSSARY 


IDAHO MASTER GARDENER PROGRAM HANDBOOK 13 


Nitrogen fixation. The conversion of atmospheric 
nitrogen into plant-available forms by rhizobia 
bacteria living on the roots of legumes. 


Node. The area of the stem that bears a leaf or a 
branch. The joint of a stem. 


Nomenclature. The assigning of names in the clas- 
sification of plants. 


Nonpoint source. A relatively small, nonspecific 
source of pollutants that, when added to other 
sources, may pose a significant threat to the 
environment. (See also Point source.) 


Nonselective pesticide. A pesticide that kills most 
plants or animals. 


Nonviable. Not alive; nonviable seeds may look 
normal but will not grow. 


Noxious weed. (1) Weeds that have been declared 
by law to be a species having the potential to 
cause injury to public health, crops, livestock, 
land, or other property. (2) A very invasive, dif- 
ficult to control plant. 


N-P-K. Acronym for the three major plant nutrients 
contained in manure, compost, and fertilizers. N 
stand for nitrogen, P for phosphorus, and K for 
potassium. 


Nucleus. The organelle within a cell that contains 
chromosomes and thus controls various cellular 
processes, including division into new cells. 


Nutrient. Any substance, especially in the soil, that 
is essential for and promotes plant growth. (See 
also Macronutrient, Micronutrient.) 


Nymph. The immature stage of an insect that under- 
goes simple metamorphosis. Usually similar in 
form to the adult. 


Offset. A new shoot that forms at the base of a plant 
or in a leaf axil. 


Oil. See Horticultural oil. 


Open-pollinated seed. Seed produced from natural, 
random pollination so that the resulting plants 
are varied. 


Opposite leaf arrangement. Two leaves are 
attached at the same point on the stem, but on 
opposite sides. 


Organelle. A structure within a cell, such as a 
chloroplast, that performs a specific function. 


Organic. (1) Relating to, derived from, or involving 
the use of food produced with the use of feed or 
fertilizer of plant or animal origin without 
employment of synthetically formulated fertiliz- 
ers, growth stimulants, antibiotics, or pesticides. 
(2) Being or composed of plant or animal mat- 
ter. (3) A labeling term that refers to an agricul- 
tural product produced in accordance with gov- 
ernment standards. 


Organic fertilizer. A natural fertilizer material that 
has undergone little or no processing. Can 
include plant, animal, and/or mineral materials. 


Organic matter. Any material originating from a 
living organism (peat moss, plant residue, com- 
post, ground bark, manure, etc.). 


Organic pesticide. Pesticides derived from plant or 
animal sources. 


Organic production. The production of food using 
accepted naturally occurring materials. 


Organism. A living being. 


Ornamental plant. A plant grown for beautifica- 
tion, screening, accent, specimen, color, or other 
aesthetic reasons. 


Orthoptera. A major order of insects that have two 
pairs of wings, or are wingless, and chewing 
mouthparts (grasshoppers, crickets, and cock- 
roaches). 


Osmosis. Passage of materials through a membrane 
from an area of high concentration to an area of 
lower concentration. 


Outer seed coat. The protective outer shell for the 
seed. 


Ovary. The part of a flower containing ovules that 
will develop into seeds upon fertilization. Along 
with the style and stigma, it makes up the pistil 
(female sexual organ). 


Ovule. Within the ovary, a tissue/structure that will 
develop into a seed after fertilization. 


Oxidative respiration. The chemical process by 
which sugars and starches are converted to ener- 
gy. In plants, known as respiration. 


P. See Phosphorus. 


Palisade mesophyll. The cells just beneath a leaf’s 
upper epidermis that contain most of the leaf’s 
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chlorophyll and that are responsible for most 
photosynthesis. 


Palmate. (1) A leaf whose veins radiate outward 
from a single point somewhat like the fingers of 
a hand. (2) A form of espalier training. 


Parasite. An organism that lives in or on another 
organism (host) and derives its food from the 
latter. 


Parasitic seed plant. A plant that lives parasitically 
on other seed plants. An example is mistletoe. 


Parterre. A formal garden in which shrubs, flowers, 
and paths form a geometric pattern of matched 
pairs. 


Parthenocarpic. Development of fruit without fer- 
tilization. 


Pathogen. Any organism that can cause a disease. 
Pathology. The study of plant diseases. 

Ped. A cluster of individual soil particles. 
Pedicel. The stem of an individual flower. 


Peduncle. The main stem supporting a cluster of 
flowers (as opposed to a pedicel, which is the 
stem of an individual flower). 


Pendulous. More or less hanging or declined. 


Perennial. A plant that lives more than two years 
and produces new foliage, flowers, and seeds 
each growing season. 


Perfect flower. A type of flower with both stamens 
and pistils. 


Perianth. Collectively, sepals and petals form the 
perianth. 


Permanent wilting point. The point at which a 
wilted plant can no longer recover. 


Permeability. The rate at which water moves 
through a soil. 


Persistent. (1) Adhering to a position instead of 
falling, whether dead or alive, e.g., flowers or 
leaves. (2) A pesticide that retains its chemical 
properties in the soil for a long time. 


Petals. Part of a flower, the floral structure inside 
the sepals, often brightly colored. 


Petiole. The stalk of a leaf. 


pH. The acidity or alkalinity of a solution on a scale 


of 0-14, with a value of 7 signifying neutral, 
values below 7 signifying acidic, and values 
above 7 signifying alkaline. Relates to the con- 
centrations of hydrogen (H*) ions in the soil. pH 
values are logarithmic. 


Phenological stage. Crop development stage. 


Pheromone. A vapor or liquid emitted by an insect 
that causes a specific response from a receiving 
insect. Some pheromones are used to find a 
mate. Synthetic pheromones are used as attrac- 
tants in insect traps. 


Phloem. The principle nutrient-conducting structure 
of vascular plants. 


Phosphate. The form of phosphorus listed in most 
fertilizer analyses. 


Phosphorus (P). A primary plant nutrient, especial- 
ly important for flower production. In fertilizer, 
usually expressed as phosphate. 


Photoperiod. The amount of time a plant is exposed 
to light. 


Photosynthate. A food product (sugar or starch) 
created through photosynthesis. 


Photosynthesis. Formation of carbohydrates from 
carbon dioxide and a source of hydrogen (as 
water) in the chlorophyll-containing tissues of 
plants exposed to light. 


Phototropism. The phenomenon of plants growing 
toward the direction of a light source. 


Physiology. The study dealing with the functioning 
of plants, their mechanisms of response, and 
their physical and biochemical processes. 


Phytoplasm. Microscopic, single-celled organisms 
that lack distinct cell walls and that cause 
destructive diseases in plants. 


Phytotoxic. Toxic to a plant. 


Picotee. A pattern of flower petal coloration in 
which the edges of the petal are in a color that 
contrasts with the flower body. 


Pinch. To remove a growing tip from a stem, thus 
causing axillary shoots or buds to develop. (See 
also Deadhead, Shear.) 


Pistil. The female component of the flower. It is in 
the center of the flower and has three parts, the 
stigma, the style, and the ovary. 
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Pistillate. Female flowers; flowers with no stamens 
(pistils only), also called imperfect because they 
lack the stamen. 


Plant classification. The scientific grouping and 
naming of plants by characteristics. 


Plant disease. Any lasting change in a plant’s nor- 
mal structure or function that deviates from its 
healthy state. 


Plant growth regulator. See Growth regulator. 


Plant nutrition. A plant’s need for and use of basic 
chemical elements. (See also Macronutrient, 
Micronutrient.) 


Plant pathology. The study of diseases in plants: 
what causes them, what factors influence their 
development and spread, and how to prevent or 
control them. 


Plant tissue culture. Plant material grown in vitro 
under sterile conditions in an artificial medium. 
A primary means of rapidly increasing the num- 
ber of plants from a single mother plant. 


Pleach. To intertwine branches of trees, vines, or 
shrubs to form an arbor or hedge. 


Pleniflora. A term used in botanical names to indicate 
a double-flowered cultivar. (See also Double.) 


Plumule. The shoot portion of an embryo. 


Point source. A single, identifiable source of pollu- 
tants such as a factory or municipal sewage sys- 
tem. (See also Nonpoint source.) 


Pollard. A method of tree pruning that involves 
heading back severely to main branches each 
year so as to produce a thick, close growth of 
young branches. 


Pollen. A plant’s male sex cells, which are held on 
the anther for transfer to a stigma by insects, 
wind, or some other mechanism. 


Pollenizer. A plant whose pollen sets fruit on anoth- 
er plant. (See also Cross-pollination.) 


Pollen tube. A slender tube growing from the pollen 
grain that carries the male gametes and delivers 
them to the ovary. 


Pollination. The first step in fertilization; the trans- 
fer of pollen from anther to a stigma. 


Pollinator. An agent such as an insect that transfers 
pollen from a male anther to a female stigma. 


Polychromatic. In landscaping, use of all the colors 
and their tints, shades, and tones. 


Pome fruit. A fruit having a core, such as an apple, 
pear, or quince. 


Pomology. The science of fruits and the art of fruit 
culture, especially tree fruits. 


Postemergent. A product applied after crops or 
weeds emerge from the soil. 


Potash. The form of potassium listed in most fertil- 
izer analyses. 


Potassium (K). A primary plant nutrient, especially 
important for developing strong roots and stems. 
In fertilizers, usually expressed as potash. 


Powdery mildew. Fine, white to gray, powdery fun- 
gal coating on leaves, stems, and flowers. 


Predator. An animal that eats another animal. 


Preemergent. A product applied before crops or 
weeds emerge from the soil. 


Preharvest interval. The amount of time that must 
elapse (legally) after application of a pesticide 
before harvest takes place. 


Preplant. A product applied before a crop is planted. 


Prickle. A rigid, straight, or hooked outgrowth of 
bark or stems. Often called a thorn, but techni- 
cally different. Roses are examples of plants 
with prickles. (See also Thorn.) 


Primary nutrient. A nutrient required by plants in a 
relatively large amount (nitrogen, phosphorus, 
and potassium). 


Primocane. First-year growth, usually vegetative, 
on caneberries. Only fall-bearing raspberries 
produce fruit on primocanes in late summer. 


Processed fertilizer. A fertilizer that is manufac- 
tured or refined from natural ingredients to be 
more concentrated and more available to plants. 


Propagate. To start new plants by seeding, budding, 
grafting, dividing, etc. 


Prune. To remove plant parts to improve a plant’s 
health, appearance, or productivity. 
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Pseudobulb. A thickened, aboveground, modified 
stem that serves as a storage organ. Found in 
some orchids. 


Psocoptera. A major order of insects that have two 
pairs of wings, or are wingless, and chewing 
mouthparts (barklice, booklice). 


Pubescent. Hairy. 


Pupa. The stage between larva and adult in insects 
that go through complete metamorphosis. 


Quarantine. A regulation forbidding sale or ship- 
ment of plants or plant parts, usually to prevent 
disease, insect, nematode, or weed invasion in 
an area. 


Quick-release fertilizer. A fertilizer that contains 
nutrients in plant-available forms such as 
ammonium and nitrate. Fertilizer is readily solu- 
ble in water. 


Raceme. A flower stalk on which the florets start 
blooming from the bottom of the stem and 
progress toward the top. 


Radial spacing. The horizontal spacing of branches 
around a trunk. 


Radicle. The root portion of an embryo. 


Region of maturation. The area of the root where the 
enlarged root cells turn into the various root tissues. 


Regulatory insect. Term used to describe insects 
that have an unknown impact in a new environ- 
ment to which they may be moved. 


Relative humidity. The ratio of water vapor in the 
air to the amount of water the air could hold at 
the current temperature and pressure. 


Resistance. The ability of a host plant to prevent or 
reduce disease development by retarding multi- 
plication of the pathogen within the host. 


Respiration. The process by which carbohydrates 
are converted into energy. This energy builds 
new tissues, maintains the chemical processes, 
and allows growth within the plant. 


Reversion growth. A stem that originates from and 
has the characteristics of the plant’s rootstock. 
(See also Sucker.) 


Rhizobia bacteria. Bacteria that live in association 
with roots of legumes and convert atmospheric 
nitrogen to plant-available forms, a process 
known as nitrogen fixation. 


Rhizome. A stem that forms the main axis of the 
plant. Can form at or just below the ground (for 
example, in bearded iris). 


Rhizosphere. The thin layer of soil immediately 
surrounding plant roots. 


Root and stem rot. Soft and disintegrated roots and 
lower portions of the stem; sometimes results in 
death of the plant. 


Root bound. A condition in which a plant’s roots 
have completely filled its container. Typically, 
the roots begin to encircle the pot’s outer edge. 
Further growth is prevented until the plant is 
removed from the container. 


Root cap. The cells that protect the root tip as it push- 
es through the soil. These cells slough off and 
are replaced by others as roots grow downward. 


Root cutting. An asexual method of propagation 
that involves removing a section of root from a 
2- to 3-year-old plant during the dormant season 
and placing it into growing medium. 


Root hair. Thin hair-like structure that grows from 
the epidermis of the region of maturation of the 
root. This structure absorbs water and nutrients 
from the soil. 


Root knots. Swelling and deformation of roots. 


Root meristem. A type of apical meristem located 
at the tips of roots. Provides for elongation of 
the roots and produces the cells that will 
become the epidermis, cortex, xylem, cambium, 
and phloem of the mature root. 


Root pruning. The cutting or removal of some of a 
plant’s roots. 


Rootstock. The portion of a plant used to provide 
the root system and sometimes the lower part of 
the stem for a grafted plant. 


Root sucker. See Sucker. 


Rosette. A small cluster of leaves radially arranged 
in an overlapping pattern. 


Rot. Decomposition and destruction of tissue. 


Rotation. The practice of growing different plants 
in different locations each year to prevent the 
buildup of soilborne diseases and insect pests. 


Row cover. A sheet of synthetic material used to 
cover plants in order to retain heat and exclude 
insect pests. 





GLOSSARY 


IDAHO MASTER GARDENER PROGRAM HANDBOOK 7 


Rugose. Wrinkled. 


Rogue. To uproot or destroy diseased or atypical 
plants. 


Runner. See Stolon. 


Russet. Yellowish-brown or reddish-brown scar tis- 
sue on the surface of a fruit. Also naturally 
occurring tissue on potato tubers. 


Rust. Raised pustules on leaves, stems, and fruits; 
contain yellow-orange or rust-colored spore 
masses. 


Sand. The coarsest type of soil particle. 


Sanitation. The removal and disposal of infected 
plant parts; decontamination of tools, equip- 
ment, hands, etc. 


Saprophyte. An organism that can subsist on non- 
living matter. 


Scab. Slightly raised, rough areas on fruits, tubers, 
leaves, or stems. 


Scaffold branches. The principal branches of a tree 
or shrub arising from the trunk or another main 
branch to form the plant’s framework. 


Scale. (1) A modified leaf that protects a bud. (2) A 
type of insect pest. 


Scarification. Artificial methods to soften the seed 
coat including scratching or rupturing the seed 
coat with sandpaper, nicking it with a knife, or 
degrading it with concentrated acid. 


Scion. The portion of a plant or cultivar that is 
grafted onto a separate rootstock, consisting of a 
piece of shoot with dormant buds that will pro- 
duce the stem and branches. 


Secondary nutrient. A nutrient needed by plants in a 
moderate amount: calcium, magnesium, and sul- 
fur. (See also Macronutrient, Primary nutrient.) 


Secondary root. A type of root system that forms 
after the primary root emerges from a seed and 
branches outward. 


Seed. Matured ovule that occurs as, or in, mature 
fruits. 


Seed coat. The outer layer of a seed that provides 
protection for the enclosed embryo. 


Seed coat impermeability. Caused by a hard seed 
coat that is impermeable to water, preventing 
the seed from germinating. 


Seed dormancy. An adaptive feature of some plants 
to keep the seeds from germinating until condi- 
tions exist that favor seedling survival. 


Seed leaf. See Cotyledon. 


Seed scarification. Involves breaking, scratching, 
or softening the seed coat so that water can 
enter and begin the germination process. 


Selective pesticide. A pesticide that kills only cer- 
tain kinds of plants or animals; for example, 
2,4-D kills broadleaf lawn weeds but leaves 
grass largely unharmed. 


Self-fertile. A plant that produces seed with its own 
pollen. 


Self-fruitful. A plant that bears fruit through self- 
pollination. 


Self-pollination. Pollination that can occur when 
the anther and stigma are in the same flower or 
if the anther and stigma are in different flowers 
on the same plant or in different flowers on dif- 
ferent plants of the same species, variety, or cul- 
tivar. 


Self-sterile. A plant that needs pollen from another 
species, variety, or cultivar (e.g., cross-pollination). 


Self-unfruitful. A plant that requires another variety 
for pollination. (See also Pollenizer.) 


Senescence. The aging process. Also used to 
describe a plant that is in the process of going 
dormant for the season, although technically 
only the parts that are dying (the leaves) are 
becoming senescent. 


Sepal. The outer covering of the flower when it is in 
the bud stage. They are leaflike in structure and 
usually green; however they can be colored and 
look like petals, as in tulips. They may fold 
back as in roses or remain upright as with carna- 
tions. Together, all the sepals form the calyx. 


Separation. A term applied to a form of propaga- 
tion by which plants that produce bulbs or 
corms multiply. 


Sessile. Stalkless and attached directly at the base, 
as in sessile leaves. 


Shear. To cut back a plant (as opposed to selective 
pruning or deadheading). Often used to regener- 
ate plants with many small stems, where dead- 
heading would be too time consuming. 
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Shoot. One season’s branch growth. The bud scale 
scars (ring of small ridges) on a branch mark the 
start of a season’s growth. 


Shoot meristem. The apex of a shoot where cells 
actively divide to provide more cells that will 
expand and develop into the tissues and organs 
of the plant. Also called apical meristem. 


Short-day plant. A plant requiring more than 12 
hours of continuous darkness to stimulate a 
change in growth, e.g., a shift from the vegeta- 
tive to reproductive phase. (See also Long-day 
plant, Day-neutral plant.) 


Shot-hole. Roughly circular holes in leaves result- 
ing from the dropping out of the central dead 
areas of spots. 


Shoulder ring. One of the ridges around the base of 
a branch where it attaches to a trunk or to anoth- 
er branch. (See also Collar.) 


Shrub. A woody plant that grows to a height of 3 to 
12 feet. May have one or several stems with 
foliage extending nearly to the ground. 


Side-dress. To apply fertilizer to the soil around a 
growing plant. 


Sign. The part of a pathogen seen on a host plant. 


Signal word. An indication of toxicity on pesticide 
labels. Pesticides labeled “caution” are the least 
toxic, those labeled “warning” are more so, and 
those labeled “danger” are the most toxic. 


Silt. A type of soil particle that is intermediate in 
size between sand and clay. 


Simple metamorphosis. A type of insect develop- 
ment involving three stages: egg, nymph, and 
adult. The nymph usually resembles the adult. 
(See also Complete metamorphosis.) 


Siphonaptera. A major order of insects that have 
two pairs of wings, or are wingless, and pierc- 
ing-sucking mouthparts as adults and chewing 
mouthparts as larvae (fleas). 


Slow-release fertilizer. A fertilizer material that 
must be converted into a plant-available form 
by soil microorganisms. 


Smut. Black masses of spores produced by fungi 
that may form on stems, ears, etc. 


Soft pinch. To remove only the succulent tip of a 
shoot, usually with the fingertips. 


Soil. A natural, biologically active mixture of weath- 
ered rock fragments and organic matter at the 
earth’s surface. 


Soilless mix. A potting medium consisting of ingre- 
dients such as sphagnum peat moss and vermic- 
ulite but no soil. 


Soil salinity. A measure of the total soluble salts in 
a soil. 


Soil solution. The solution of water and dissolved 
minerals found in soil pores. 


Soil structure. The arrangement of soil particles or 
their aggregates. 


Soil texture. How coarse or fine a soil is. Texture is 
determined by the proportions of sand, silt, and 
clay in the soil. 


Solitary flower. A plant that forms a stalk that bears 
a single flower, such as a tulip. 


Soluble salt. A mineral (salt) often remaining in soil 
from irrigation water, fertilizer, compost, or 
manure applications. 


Sonic repeller. A sonic wave-emitting unit said to 
disrupt the activities of small mammals or 
insects but not proven to be effective. 


Species. A group of individual plants interbreeding 
freely and having many (or all) characteristics 
in common. 


Specific epithet. The second word in a Latin bino- 
mial. Sometimes called trivial name. 


Specimen. An individual plant with outstanding 
characteristics (leaves, flowers, or bark), gener- 
ally used as a focal point in a landscape. 


Split complementary. In landscaping, use of a pure 
color and a color from either side of its comple- 
mentary counterpart. 


Spongy parenchyma. The lower layer of cells in 
the mesophyll. 


Spore. (1) The reproductive body of a fungus or other 
lower plant, containing one or more cells. (2) A 
bacterial cell modified to survive in an adverse 
environment. (3) The reproductive unit of ferns. 
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Sport. See Mutation. 


Spot treatment. To apply a pesticide to a small sec- 
tion or area of a crop. 


Spur. Short, stubby stems common on fruit trees 
such as apples and pears. These spurs produce 
the flower buds. 


Stamen. The male, pollen-producing part of a 
flower consisting of the anther and its support- 
ing filament. 


Staminate. Male flowers; flowers with no pistil 
(stamens only), also called imperfect because 
they lack the pistil. 


Standard. A plant pruned so that it consists of a 
single bare vertical stem, atop which a shaped 
mass of foliage, usually globular, is maintained. 


Stem cutting. A section of a stem prepared for veg- 
etative propagation; forms adventitious roots on 
the stem. 


Sterile. (1) Material that is free of disease organ- 
isms (pathogens), as in potting medium. (2) A 
plant that is unable to produce viable seeds. 


Stigma. The receptive surface on a pistil that 
receives pollen. 


Stipules. A pair of appendages found on many 
leaves where the petiole meets the stem. 


Stock. See Rootstock. 


Stolon. A horizontal stem, either fleshy or semi- 
woody, that runs along the soil surface. 


Stomate, stomata (plural). An opening into a leaf 
that is formed by specialized epidermal cells on 
the underside (and sometimes upper sides) of 
the leaf. 


Stone fruit. A fleshy fruit, such as a peach, plum, or 
cherry, usually having a single hard stone that 
encloses a seed. Also called a drupe. 


Strain. A variation within a cultivar or variety. 


Stratification. Chilling seed under moist conditions. 
This method mimics the conditions a seed might 
endure after it falls to the ground in the autumn 
and goes through a cold winter on the ground. 


Style. On a pistil, a tube connecting the stigma and 
the ovary. 


Stylet. A nematode’s lancelike or needlelike mouth- 
part. Used to puncture and feed from plant cells. 


Subapical meristem. Aids in formation of shoots 
and flowering stalks. 


Subspecies. A major division of a species, more 
general in classification than a cultivar or vari- 
ety. 


Succession. The progression of a plant community 
to a stable mixture of plants. 


Succession planting. (1) The practice of planting 
new crops in areas vacated by harvested crops. 
(2) Several smaller plantings made at timed 
intervals. 


Sucker. A shoot or stem that originates underground 
from a plant’s roots or trunk, or from a root- 
stock below the graft union. (See also Reversion 
growth.) 


Summer annual. Annual plant in which the seed 
germinates in the spring, and the plant develops, 
matures, and produces seed by the end of the 
growing season. 


Summer oil. A light refined horticultural oil used 
during the growing season to control insect 
pests and diseases. 


Sunscald. Winter or summer injury to the trunk of a 
woody plant caused by hot sun and fluctuating 
temperatures. Typically, sunscalded bark splits 
and separates from the trunk. 


Surfactant. See Additive. 


Susceptibility. The condition of a plant in which it 
is prone to the damaging effects of a pathogen 
or other factor. 


Sustainable gardening. Gardening practices that 
allow plants to thrive with minimal inputs of 
labor, water, fertilizer, and pesticides. 


Symbiotic. Mutually beneficial. 


Symptom. Visible reaction of a plant to disease 
such as wilting, necrosis, abnormal coloration, 
defoliation, fruit drop, abnormal cellular growth, 
or stunting. 


Synthetic fertilizer. Chemically formulated fertiliz- 
ers, mainly from inorganic sources. 


Synthetic pesticide. Chemically formulated pesti- 
cide, mainly from inorganic sources. 
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Systemic. Spreading internally throughout the plant. 


Systemic pesticide. A pesticide that moves through- 
out a target organism’s system to cause its death. 


Taproot. A type of root system that grows straight 
down with few lateral roots. 


Taxonomy. Classification or naming of plants or 
animals. 


Temporary branch. (1) A small shoot or branch 
left on a young tree’s trunk for protection and 
nourishment. (2) A low lateral allowed to 
remain until a tree is tall enough to have scaf- 
folds at the desired height. 


Tender. Not tolerant of frost and cold temperatures. 
In horticulture, tender does not mean weak or 
susceptible to insect pests or diseases. 


Tendril. A slender projection used for clinging, usu- 
ally a modified leaf. Easily seen on vines such 
as grapes and clematis. 


Terminal. The tip (apex), usually of a branch or 
shoot. 


Terminal bud. The bud that is found at the tip of 
shoots. 


Thatch. A brown, fibrous, spongy layer located 
between the soil and the grass blades. 


Thermoperiod. The change in temperature from 
day to night. 


Thermophilic. Growing at high temperatures, as in 
microorganisms that break down organic matter 
in a hot compost pile. 


Thin. (1) To remove an entire shoot or limb where 
it originates. (2) To selectively remove plants or 
fruits to allow remaining plants or fruits to 
develop. 


Thorn. A hard, sharp-pointed, leafless branch. 
Hawthorn is an example of a plant that produces 
thorns. (See also Prickle.) 


Thysanoptera. A major order of insects that have 
two pairs of wings, or are wingless, and rasp- 
ing-sucking mouthparts (thrips). 


Thysanura. A major order of insects that are wing- 
less and have chewing mouthparts (silverfish, 
firebrats). 


Tiller. A shoot that arises from a plant’s crown. 
Generally associated with grass species. 


Tilth. The state of aggregation of a soil especially in 
relation to its suitability for crop growth. 


Tissue culture. The process of generating new 
plants by placing small pieces of plant material 
onto a sterile medium. 


Tolerant. A plant that will produce a normal yield 
even if infested by a disease or insect pest. (See 
also Immune, Resistant.) 


Top-dressing. The practice of spreading a thin layer 
(1/4 inch) of soil, compost, humus, or a sand 
and peat mix over the turf or soil. 


Topiary. A tree or shrub shaped and sheared into an 
ornamental, unnatural form, usually a geometric 
shape or the shape of an animal. 


Totipotency. The ability of any cell to develop into 
an entire plant. 


Trace element. See micronutrient. 


Transpiration. The loss of water through the leaf 
stomata. The transpired water comes from the 
photosynthetic process and also from water in 
the cells. 


Tree. A woody plant that typically grows more than 
12 feet tall and has only one main stem or trunk. 


Triadic. In landscaping, use of three colors that are 
at equal distances from each other on the color 
wheel. 


Trichomes. The “hairs” that are extensions of the 
epidermal cells on a leaf. 


Tropism. The tendency of a plant part to turn in 
response to an external stimulus, either by 
attraction or repulsion, as a leaf turns toward 
light. (See also Geotropism, Phototropism.) 


Trunk. The main stem of a tree. Also called a bole. 


Truss. A flower cluster, usually growing at the ter- 
minal of a stem or branch. 


Tuber. A belowground stem used for food storage 
(e. g., potato). 


Tuberous root. An underground storage organ made 
up of root tissue. Sprouts only from the point at 
which it was attached to the stem of the parent 
plant. Dahlias are an example. 


Tuberous stem. A belowground stem consisting of 
a swollen hypocotyl, lower epicotyl, and upper 
primary root (for example, in tuberous bego- 
nias). 
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Turgor. Cellular water pressure; responsible for 
keeping cells firm. 


Twig. A young stem (1-year-old or less) that is in 
the dormant winter stage (has no leaves). 


Umbel. A group of flowers growing from a com- 
mon point on a stem. 


Understock. See Rootstock. 


USDA zones. Areas derived by the USDA that indi- 
cate average-low winter temperatures. Used as a 
plant hardiness indicator. Other plant hardiness 
zones developed by other entities use different 
numbering systems. 


Vaporization. The evaporation of the active ingredi- 
ent in a pesticide during or after application. 


Variety. In the wild, a plant growing within a 
species that is different in some particular char- 
acteristic from other members of that species. 
When grown from seed, a variety will maintain 
all of its particular characteristics. Also called a 
botanical variety. 


Vascular pathogen. A disease-causing organism 
that invades primarily the conductive tissues 
(xylem or phloem) of the plant. 


Vascular system. The internal structure of the stem 
that transports water, minerals, and sugars 
throughout the plant. 


Vascular tissue. Water, nutrient, and photosynthate- 
conducting tissue. (See also Xylem, Phloem.) 


Vector. A living organism that is able to transmit or 
spread a pathogen. 


Vegetative bud. A type of bud that develops into 
shoots. 


Vegetative propagation. The increase of plants by 
asexual means using vegetative parts. Normally 
results in a population of identical individuals. 
Can occur by either natural means (e.g., bul- 
blets, cormels, offsets, plantlets, or runners) or 
artificial means (e.g., cuttings, division, bud- 
ding, grafting, or layering). 


Venation. The pattern of veins in leaves. 


Vernation. The arrangement of new leaves within 
an older leaf sheath (e.g., on a grass plant). 


Vertical spacing. The vertical space between 
branches on a tree. 


Viable. Alive; seeds must be alive in order to germi- 
nate. 


Viability. A seed’s ability to germinate. 
Virulent. Capable of causing severe disease. 


Virus. An infectious agent composed of DNA or 
RNA, too small to see with a compound micro- 
scope. Multiplies only in living cells. 


Water-holding capacity (WHC). The ability of a 
soil’s micropores to hold water for plant use. 


Water-soaking. Lesions that appear wet and dark 
and usually are sunken and or translucent. Often 
a symptom of bacterial disease. 


Water sprout. A vigorous shoot originating above 
the ground on a plant’s trunk, older wood, or 
bud union. Usually breaks from a latent bud. 
Often the result of heavy pruning. 


Weed-and-feed. A combination fertilizer and herbi- 
cide sometimes used on lawns. 


Whorled leaf arrangement. Three or more leaves 
are attached at the same point on the stem. 


Wilt. Drooping and drying plant parts due to inter- 
ference with the plant’s ability to take up water 
and nutrients. 


Wilting point. Point at which the water content 
within plant cells is low enough that cellular 
turgor is lost and the plant wilts. 


Winter annual. Annual plant in which the seed ger- 
minates in the fall, producing a plant that over- 
winters, matures, and produces seed the follow- 
ing growing season. 


Witches’ broom. Abnormal brushlike development 
of many weak shoots. 


Woody perennial. A plant that goes dormant in 
winter and begins growth in spring from above- 
ground stems. 
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Xeric. A plant or landscape that conserves water. 
Most xeric plants need minimal supplemental 
water after an establishment period (18 to 24 
months after planting) unless there is extreme 
drought. 


Xylem. The principal water conducting tissue of 
vascular plants. 


Zone of elongation. The area of the root where the 
cells expand. 


Compiled by Wayne Jones, Extension Educator, 
Bonneville County, and Anita Metzker, Master 
Gardener, Bonneville County. 


Partially adapted from Hamende, V., K. Panter, R. 
Spence, and T. Stith. 2004. Sustainable 
Horticulture For Wyoming, A Master Gardener 
Handbook. Cooperative Extension Publications, 
College of Agriculture-Resource Center, 
Laramie, WY. 


Revised 2012 
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A 


Abiotic, 13-3, 13-6, 13-7 
Acaricides (also see Pesticides), 
9-2 
Acidic soil (also see pH), 5-8 
Actinomycetes, 8-2, 8-3 
Active ingredients (also see 
Pesticides), 9-4 
Aeration, 8-4, 13-6 
Aerobic, 8-2 to 8-4 
Aerosols (also see Pesticide 
formulations), 9-4 
Alkaline soil (also see pH), 5-8 
Almonds (also see Fruit trees), 
22-5 
Alternate leaves, 3-7 
Ambimobile chemicals, 9-3 
Amendment (also see Compost), 
7-4, 7-5, 8-14 
Ammonium nitrate, 5-12 
Ammonium sulfate, 5-12 
Anaerobic, 8-2, 8-3, 8-12 
Annelids, 11-7 
Annuals, 3-6, 3-14, 3-15, 19-4, 
19-5 
diseases, 19-8 
fertilizing, 19-6 
half-hardy, 19-5 
hardy, 19-5 
insects, 19-8 
mulching, 19-7 
pinching, 19-7 
planting, 19-6 
propagation, 19-5 
seeds, 19-5 
slugs, 19-8 
snails, 19-8 
soil preparation, 19-6 


staking, 19-8 
tender, 19-5 
thinning, 19-7 
transplants, 19-5 
vegetables, 20-11 
watering, 19-6 
weeding, 19-7 
Annuals for Idaho, 19-9, 19-10 
Anoplura, 10-4, 10-9 
Anthracnose, 13-11, 23-10 
Ants, 10-6, 11-11 
Aphids, 10-7, 11-7, 11-9, 19-8, 
20-23, 23-5, 23-15, 24-8 
APHIS (Agricultural Plant 
Health Inspection Service), 
13-3 
Apical dominance, 22-6 
Apple fire blight, 13-5, 13-11 
Apple-and-thorn skeletonizer, 
11-7 
Apples, 22-3 
Apricots, 22-4 
Arachnida, 10-9, 11-12 
Arthropoda, 12-8 
Asexual propagation, 4-9 
Asparagus beetle, 11-10 
Aspect (also see 
Landscaping), 16-4 
Avicides, 12-7 
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Bacillus thuringiensis, 11-3, 
19-17, 25-8 

Bacteria, 8-2, 8-3, 13-5, 20-23 

Bactericides, 13-10 

Baits (also see Pesticide 
formulations), 9-4 

Balled and burlapped (B&B), 
7-5, 17-3 

Balsam woolly adelgid, 11-4 
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Banvel, 13-7, 17-8 

Bareroot plants (BR), 7-4, 17-3 

Bark, 14-6 

Bats, 12-5 

Beans, 21-3 to 21-5 

Bees, 10-6 

Beetles, 10-4 

Beets, 21-5 to 21-6 

Beneficial predators, 10-2, 
10-9, 11-3 

Bentgrass, 15-6, 15-8 

Berries 
black raspberries, 23-9 
blackberries, 23-9 
blueberries, 23-10 
elderberries, 23-16 
gooseberries, 23-14 
purple raspberries, 23-9 
red raspberries, 23-5 
strawberries, 23-2 

Biennials, 2-5, 3-6, 3-15, 19-10 

Billbugs, 15-18 

Binomial naming system, 3-2, 
3-3 

Biocides, 13-10 

Biological control, 11-3, 13-11, 
25-7 

Biotic, 13-3, 13-5 

Birch leafminer, 11-6 

Birds as pests, 12-7 

Blackberries, 23-9 

Blackheart, 13-6 

Blackleg, 13-11 

Blade, 3-7 

Blight, 13-11 

Blister mite, 11-7 

Blossom-end rot, 13-7 

Blueberries, 23-10 

Bolting, 2-5 

Bordeaux mixture, 25-12 
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Boric acid, 25-10 

Boron, 5-9, 5-12, 23-19 
deficiency, 5-10 

Botanicals (also see Insecticides), 
9-3 

Botany, 3-2 

Botrytis bunch rot, 23-4, 23-11 

Boxelder bug, 10-7, 11-12 

Broccoli, 21-6 to 21-8 

Brown rot, 13-11 

Browns and greens, 8-5 

Brussels sprouts, 21-8 to 21-9 

Buds, 3-8, 3-9 

Bulbs, 19-13 

Butterflies, 10-5 

Butterflying (also see Roots), 
17-4 


C 


Cabbage, 21-9 to 21-11 

Cabbage looper, 11-10, 20-23 

Cabbage maggot, 11-10 

Caladium, 19-13 

Calcium 5-8, 5-9, 5-12 
deficiency, 5-10 

Caliche, 7-8 

Camel crickets, 10-7 

Cane borer, 23-8 

Cankers, 13-11 

Cantaloupes, 21-11 to 21-13 

Captan, 9-4 

Carbamates, 9-3 

Carbon, 8-5 

Carbon dioxide, 8-2 

Carbon/nitrogen ratio, 5-6, 5-12, 
8-5 

Carpenter ant, 11-11 

Carpet beetle, 11-10, 11-11 

Carrot rust fly, 11-10 

Carrots, 21-13 to 21-15 

Casoron, 17-8 

Caterpillars, 10-5, 23-18 

Cats as pests, 12-7 

Cauliflower, 21-15 to 21-16 

Cellulose, 8-3 

Centipedes, 10-10, 11-11 

Chemical control, 25-9 

Chemical sterilants, 14-9 

Chemigation, 13-10 

Chem Trec (for pesticide spills), 
9-7 


Cherries, 22-4 
Cherry fruit fly, 11-8 
Cherry fruitworm, 23-11 
Chilopoda, 10-10, 11-11 
Chipmunks, 12-3 
Chlorinated hydrocarbons, 9-3 
Chlorine, 5-9, 5-12 
deficiency, 5-10 
Chlorophyll, 5-9, 5-10 
Chlorosis, 13-6, 13-11, 17-7 
Chucks, 12-3 
Cicadas, 10-7 
Classification, plant 
by life cycle, 3-2 
clone, 3-5 
cultivar, 3-3, 3-5, 3-6 
family, 3-3, 3-4 
genus, 3-2, 3-3 
nomenclature, 3-2 to 3-5 
species, 3-2, 3-3 
variety, 3-3 
Clay, 5-5 
Climate, 2-2 to 2-4, 4-3, 7-2, 7-3 
Cloches, 24-15 
Clone, 3-5 
Cloning (also see Plant growth), 
3-6, 4-9, 24-10 
Cockroaches, 10-7, 11-11 
Codling moth, 10-5, 11-7 
Coldframes, 20-18, 24-15 
Cole crops, 21-6 to 21-11, 
21-15 to 21-16, 21-20 to 21-21 
Coleoptera, 10-4, 10-5 
Collar rot, 13-10 
Collembola, 10-4, 10-9 
Color, 16-6, 19-2, 19-3 
Colorado potato beetle, 11-9, 
20-23 
Columnar (also see Soils, 
structure), 5-5 
Common blight, 13-9 
Common name, 3-2 
Compaction (also see Soils), 5-7, 
7-8, 17-5 
Companion crops, 11-3 
Composting, 8-2 to 8-19 
additives, 8-9, 8-10 
aeration, 8-4, 8-12 
aerobic, 8-2 to 8-4 
alternatives, 8-16 
anaerobic, 8-2, 8-3, 8-12 


barrels and tumblers, 8-7 

benefits, 8-14 

bins and ventilated 

containers, 8-7, 8-16 to 
8-18 

browns, 8-5 

carbon/nitrogen ratio, 8-5 

composition, 25-4 

curing, 8-15 

degradability, 8-5 

greens, 8-5 

inoculants, 8-10 

knowing when ready, 8-12, 
8-13 

layering, 8-10, 8-11 

location, 8-10 

managing a pile, 8-8, 8-10 

materials, 8-8, 8-9 

materials not to use, 8-8 

methods, 8-7 

moisture, 8-4, 8-12 

odor management, 8-12, 
8-13 

organic material, 25-3 

piles, 8-7 

porosity, 8-4 

process, 8-2 to 8-6 

quality, 8-15 

soil incorporation, 8-16 

squeeze test, 8-4, 8-12 

temperature, 8-3, 8-6 

time, 8-7 

troubleshooting, 8-12, 8-13 

turning, 8-4, 8-11 

using, 8-14, 8-15 

volume, 8-10 

worm, 8-17 

Conifers, 17-8, 18-20, 18-23 
Container gardening, 19-4, 19-5, 

24-6 

container selection, 24-6, 
19-5 

drainage, 24-4 

fertilizing, 24-5 

houseplants, 24-7 

indoor, 20-9 

maintenance, 19-5 

media, 20-9 

planting, 19-5 

planting, vegetables, 20-8, 
20-9 
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reusing, 24-7 
size determination, 24-7 
soil, 19-5 
vegetables, 20-8 to 20-20 
watering, 7-12, 19-5, 20-10 
Cool-season crops, 2-4 
Cool-season grasses, 15-3 
Cooley spruce gall adelgid, 11-4 
Copper, 5-9, 5-12, 22-3 
caution, 25-12 
deficiency, 5-10 
Core aeration, 15-2, 15-14, 15-16 
Corms, 19-13 
Corn gluten, 25-5 
Corn earworm, 20-23 
Corn smut, 13-5, 13-12, 21-37 
Corn, sweet, 2-5, 21-35 to 21-37 
Coryneum blight, 13-12 
Cotoneaster webworm, 11-5 
Cover crops, 5-13, 5-14, 12-9 
Crabgrass, 15-17 
Crickets, 10-7, 10-8 
Crocus, 19-13 
Crop rotation, 11-3, 12-9, 13-9, 
14-5 
Crowns, 3-6, 3-9, 3-14 
Crown borer, 23-8 
Crown gall, 13-11, 23-8 
Crown rot, 22-7, 24-9 
Crumbly berry, 23-8 
Crustacea, 10-10 
Cucumber, 21-16 to 21-18 
Cucurbits, 4-3, 21-16 to 21-18, 
21-30 to 21-32, 21-34 to 21-35 
Cultivars, 3-3, 3-5, 3-6, 19-18 
Cultivation practices, 6-7, 6-8, 
25-5 
Curly top, 13-11 
Currant aphid, 23-15 
Currant borer, 23-15 
Currant fruit fly, 23-15 
Currants 
black, 23-13 
red, 23-13, 23-14 
white, 23-13, 23-14 
Cuticle, 3-7 
Cuttings, 4-9 to 4-12 
Cutworms, 10-5, 11-8, 20-23 
Cyclamen, 19-14 
Cyclamen mites, 24-8 


Cytospora canker, 13-11 


D 


Daconil 2787, 9-4 
Dahlia, 19-9 
Damping-off, 13-10, 13-11, 19-8 
Deadheading 
annuals, 19-7 
perennials, 19-16 
Decompose, 8-2 to 8-6 
Deer, 12-6, 22-9 
Deficiency symptoms, 5-10 
Defoliation and defoliants, 9-2 
Degradability (also see 
Composting), 8-6 
Dermaptera, 10-4 
Desiccation and desiccants, 9-2 
Development of fruit, 3-14, 3-15 
Devil’s hair, 13-6 
Diagnosing plant problems, 13-7 
to 13-9 
Diammonium phosphate, 5-12 
Diatomaceous earth, 25-10 
Dichlobenil, 17-8 
Dicots, 3-3, 3-9 
Diploda, 10-10 
Diptera, 10-4 to 10-6 
Disbudding perennials, 19-16 
Disease triangle, 13-4, 13-5 
Diseases 13-2 to 13-14, 22-8 
annuals, 19-8 
biological control, 13-11 
causal agents, 13-3 
caused by abiotic agents, 
13-6, 13-7 
caused by biotic agents, 
13-5, 13-6 
chemical protectants, 13-10, 
13-11 
concepts, 13-3 to 13-5 
control, 13-9, 13-11, 25-11 
control of houseplant, 24-9, 
24-10 
definition, 13-3 
diagnosis, 13-7 to 13-9 
disease resistant cultivars, 
13-10 
eradication, 13-9, 13-10 
exclusion of pathogen, 13-9 


general information, 13-2, 
13-3 
integrated disease 
management, 13-11 
lawns, 15-18 to 15-19 
perennials, 19-17 
signs, 13-3 
symptoms, 13-3 
terms, 13-11, 13-12 
Disinfectant, 9-2 
Dodder, 13-6 
Dogs as pests, 12-7 
Dormancy (also see Plant 
physiology), 2-4, 2-5, 3-9, 
3-13, 3-15, 4-4, 4-5 
embryo, 3-13 
seed coat, 3-13 
Dormant oil, 17-8, 22-9, 25-10 
Drought, 17-6 
Dry flowable (DF) (also see 
Pesticide formulations), 9-5 
Dusts (also see Pesticide 
formulations), 9-4 
Dwarf mistletoe, 13-6 


E 


Earthworms, 11-7, 12-10 

Earwigs, 10-8, 11-9 

Edema, 13-6 

Edible landscaping, 20-11 

Eggplant, 21-18 to 21-20 

Elderberries, 23-16 

Elm leaf beetle, 11-5, 11-12 

Embryo (also see Plant growth), 
3-12, 3-13 

Emulsifiable concentrates 
(EC), (also see Pesticide 
formulations), 9-5 

Endophytes, 15-4 

English walnut (also see Fruit 
trees), 22-4 

Entomology 10-2 to 10-10 

Environmental monitoring 
equipment, 6-6 

Ephemeroptera, 10-9 

Epidemic, 13-11 

Epidermis, 3-7 

Equipment, horticultural 6-2 to 
6-7 

Eradicants, 13-10 
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Etiolation, 13-6, 13-12 
Evapotranspiration, 7-7, 7-8 


F 


Fairy ring fungus, 15-5, 15-18 
Fall gardening, 20-11 
Fall webworm, 11-5 
Family, 3-3, 3-4 
Fertility, 15-3 
Fertilize, 5-11 to 5-14 
annuals, 19-6 
fruit trees, 22-7, 22-8, 
22-10 
fruits, small, 23-3, 23-7, 
23-12 to 23-19 
houseplants, 24-5 
inorganic, 8-9 
lawns, 15-10, 15-14 to 
15-16 
organic, 5-14, 8-10, 15-10, 
15-15 
perennials, 19-15 
quantity formulas, 22-8 
slow-release, 15-10 
terminology, 5-11, 5-12 
types, 5-12 
vegetable gardens, 20-14 to 
20-15 
vegetables, container, 20-10 
Fescues, 15-3, 15-4, 15-5 
Fibrous roots, 3-10, 3-14 
Field bindweed, 15-16 
FIFRA (Federal Insecticide, 
Fungicide, and Rodenticide 
Act), 9-8 


Filament (also see Plant growth), 


3-10 
Filberts (also see Fruit trees), 
22-4 
Fire blight, 13-10, 22-3, 22-4 
Firebrats, 10-9 
Firewise landscapes, 18-3 
First-aid procedures, pesticide 
poisoning, 9-6 


Flaming (thermal weeding), 25-6 


Flea beetles, 11-9 

Flies, 10-5, 10-6, 11-11 

Floriculture, 2-2, 4-2 

Flowers, 3-10, 3-11 

Foliar fertilizer, 5-11, 5-13 

Frost, 4-3, 7-3, 17-6, 22-2 
heaving, 2-6 


pocket, 2-6 
protection from, 2-6 to 2-7 
spring, 2-6 

Fruit leafrollers, 11-7 

Fruit set, 3-15 

Fruit trees 
apical dominance, 22-6 
apple varieties, 22-3 
bareroot trees, 22-5 
biennial bearing, 22-10 
container trees, 22-6 
cross-pollination, 22-3 
diagram of tree parts, 22-5 
disease control, 22-8, 22-9 
drainage, 22-7 
fertilizer, 22-8 
frost damage, 22-2 
herbicides, 22-9, 22-10 
insect control, 22-8, 22-9 
planting, 22-5, 22-6 
pome fruits, 22-3 
pruning, 22-6, 22-7 
rodent damage, 22-8 
rootstock, 22-5 
scion, 22-5 
site selection, 22-2 
soil amendment, 22-6 
soil requirements, 22-2 
stone fruits, 22-4 
sun requirements, 22-2 
sunscald, 22-9, 22-10 
terminal growth chart, 22-8 
troubleshooting chart, 22-10 
watering, 22-7 
winter injury, 22-9, 22-10 

Fruits 
apples, 22-3, 22-5 
apricots, 22-4 
blackberries, 23-9, 23-10 
blueberries, 23-10, 23-11 
cherries, 22-4 
currants, 23-13, 23-14 


description, 3-12, 3-14, 3-15 


elderberries, 23-16 

gooseberries, 23-14 to 
23-16 

grapes, 23-16 to 23-19 

kiwi, 23-12, 23-13 

nectarines, 22-4 

peaches, 22-4 

pears, 22-3, 22-4 

plums, 22-4 


prunes, 22-4 

raspberries, 23-5 to 23-10 

strawberries, 23-2 to 23-5 
Fumigation, 13-10, 13-11, 14-10 
Fungi, 8-2, 8-3, 13-5, 20-23, 25-9 
Fungicides, 9-2, 9-4, 13-11, 25-11 
Fungus gnat, 24-8 
Fusarium root rot, 13-9 
Fusarium wilt, 13-9, 13-10 


G 


Garden, vegetable, 20-2 to 20-24 
container gardening, 20-8, 
20-10 
controlling weeds, 20-21 to 
20-22 
equipment 6-1 to 6-8 
intensive, 20-6 to 20-12 
irrigation, 7-7, 7-11, 20-20, 
20-21 
location, 20-2, 20-3 
planning, 20-2 to 20-5 
planting, 20-15 to 20-20 
preparing for winter, 20-14, 
20-20, 20-21 
seeds, 20-12 to 20-13 
seeds, starting indoors, 20-17, 
20-19 
seeds, starting outdoors, 
20-15 to 20-17 
soil preparation, 20-13, 
20-15 
transplants, 20-17, 20-20 
Garden symphylan, 11-9 
Genus, 3-2, 3-3 
Germination, 4-2 to 4-4 
test, 4-3 
Gladiolus, 19-13 
Glyphosate, 13-7, 15-5, 15-18, 
17-8 
GMO (genetically modified 
organism), 3-6 
Gnats, 10-5 
Gooseberries, 23-14 to 23-16 
Gophers, 12-4 
Grafting, 4-14 to 4-17, 17-6 
Granular (also see Soils, 
structure), 5-5 
Granules (also see Pesticide 
formulations), 9-4 
Grapes, 23-16 to 23-19 
Grass bug, 11-12 





IDAHO MASTER GARDENER PROGRAM HANDBOOK INDEX 


Grass weevils, 11-12 
Grasshoppers, 10-7 
Greenhouse effect, 4-2 
Greenhouses 
benches, 24-12 
cloches, 24-15 
coldframes, 24-15 
cooling, 24-13, 24-14 
covering materials, 24-11, 
24-12 
design and construction, 
24-11 
flooring, 24-13 
heating, 24-13 
hotbeds, 24-15 
light, 24-11 
lighting, 24-14 
location, 24-11 
orientation, 24-11 
shading, 24-13, 24-14 
solar, 24-13 
types, 24-11 
ventilation, 24-13, 24-14 
watering, 24-14 
Green manure, 20-14 
Greens, 8-5, 8-6 
Greenscape, 16-2 
Ground squirrels, 12-3 
Growing season, 7-3 
Growth of plants 
leaves, 3-7, 3-8 
reproductive, 3-14, 3-15 
roots, 3-9, 3-10 
stems, 3-8, 3-9 
vegetative, 3-14 


H 


Halo blight, 13-9 

Hantavirus, 12-2 

Hard pan, 5-7, 7-8 

Hardening process, 2-5, 4-9, 
20-19 

Hardiness zones, 2-2 to 2-3, 7-2, 
7-3, 16-3, 18-5 

Hardscape, 16-2, 16-5, 16-7 

Harvesting 
equipment, 6-6 

Hazelnuts (also see Fruit trees), 
22-4 

Heart rot, 17-5 

Heat stress, 7-3 

Heat units, 2-5 


Heat zone map, 7-3 
Heirloom, 3-5 
Hemiptera, 10-4, 10-6 
Herbaceous ornamentals, 19-2 to 
19-30 
Herbicide application equipment, 
14-10, 14-11 
Herbicides, 9-2, 9-3, 14-10, 
15-16, 22-9 
annual, 9-2, 9-3 
biennial, 9-2, 9-3 
common (list), 17-8 
contact, 14-9 
damage, 17-7 
how herbicides work, 9-3 
nonselective, 9-3, 14-9, 
15-5 
perennial, 9-3 
postemergent, 14-9 
preemergent, 14-9, 15-17 
residual effects, 22-9 
selective, 9-3, 14-9, 15-16 
translocated, 14-9 
types of chemicals, 9-3 
vegetable gardens, 20-3, 
20-9, 20-21, 20-22 
Herbs, 20-3, 20-9 
Hexapoda, 10-2 
Homoptera, 10-4, 10-7 
Hopperburn, 11-5 
Horticultural oils, 25-10 
Horticulture, 2-2, 4-2 to 4-5, 16-2 
limitations, 4-2 to 4-4 
propagation of plants, 4-2 
Host plant, 13-11 
Host range, 13-11 
Hotbeds, 24-15 
Household pests, 11-11 to 11-13 
Houseplants, 24-2 to 24-16 
cloches, 24-15 
coldframes, 24-15 
containers, 24-6, 24-7 
definition, 24-2 
diagnosis of problems, 24-7 
diseases, 24-9, 24-10 
drainage, 24-4 
environmental factors, 24-6 
fertilizer, 24-5 
greenhouses, 24-10 to 24-14 
hotbeds, 24-15 
humidity, 24-3 
insects, 24-8, 24-9 


light requirements, 24-2, 
24-3 
moisture meters, 24-4 
phototropism, 24-7 
pinching, 24-7 
potting media, 24-6, 24-7 
propagation, 24-10 
repotting, 24-7 
salt damage, 24-5, 24-6 
temperature, 24-3 
watering, 24-4 
Humidity, 24-3 
Humus, 8-2, 15-2, 15-5, 15-18 
Hybrid, 3-3, 3-5, 3-6 
Hydrozone, 16-5 
Hymenoptera, 10-4, 10-6 
Hyphae, 13-5 


Idaho information, organic, 25-5 
Immobile chemicals, 9-3 
Imported currantworm, 23-15 
Indian meal moth, 11-11 
Indigenous species, 16-7 
Inert ingredients (also see 
Pesticide), 9-4 
Infiltration, 7-8 
Inoculants, 8-10 
Inoculum, 13-4, 13-12 
Insect management & control, 
11-2 to 11-13, 22-8 
biological, 11-3, 25-7 
chemical, 11-2, 11-3, 25-8 
control, 11-4, 25-7 
cultural, 11-3 
houseplants, 24-8 
integrated, 11-4 
mechanical, 11-2, 25-7 
non-chemical, 19-8, 24-8, 
24-9 
quarantines, 11-4 
Insecta, 10-2 
Insecticidal soaps 
annuals, 19-8 
houseplants, 24-8 
organic, 25-10 
perennials, 19-17 
Insecticides, 9-2 
botanicals, 9-3 
classes, 9-3 
houseplants, 24-8 
how they work, 9-3, 9-4 
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injury, 17-8 
preharvest interval, 11-2 
soap, 25-10 
timing of application, 9-3, 
9-4 
Insects 
annuals, 19-8 
beneficial, 10-2, 10-6, 11-3 
classifications, 10-3 
control, 25-7 
development, 10-3 
identification of, 10-3, 10-4 
non-insect pests, 10-9, 10-10 
orders of, 10-4 to 10-9 
parts of (anatomy), 10-2,10-3 
perennials, 19-17 
pollinators, 10-5, 10-6 
specific pests, 11-4 to 
11-12 
true bugs, 10-6, 10-7 
UV bug zapper, 25-7 
Integrated control, 11-4, 13-11 
Intensive gardening, 20-5, 
20-6 to 20-12 
Interfaces, 7-9, 17-3 
Internode, 3-7, 3-8, 3-9 
Interplanting, 20-7, 20-10 to 
20-11 
Invasive species, 7-3 
Invertebrates, 12-8 to 12-10 
Iron, 5-9, 24-5 
deficiency, 5-10, 15-15 
Irrigation (also see Watering), 
7-4, 7-5 
containers, 7-12, 20-10 
flood, 7-11 
frequency, 7-10 
fruits, small, 23-3, 23-7, 
23-11, 23-13, 23-15 
houseplants, 24-4 
lawns, 7-10, 7-11, 15-8, 15-10, 
15-12 to 15-14 
methods, 7-5 
scheduling, 7-10 
shrubs and trees, 7-11, 18-8, 
22-7 
techniques, 20-20 to 20-21 
vegetables, 7-7, 7-11, 20-10, 
20-20 to 20-21 
Isolation, 13-12 
Isoptera, 10-4, 10-8 


J 


Juniper webworm, 11-6 


K 


Kentucky bluegrass, 15-3, 15-4, 
15-9, 15-11 

Keying out insects, 10-3 

Kiwi, 23-12, 23-13 

Kniffen training (also see 
Grapes), 23-17 

Kohlrabi, 21-20 to 21-21 


L 


Lacewings, 25-8 
Ladybugs, 25-8 
Landrace, 3-5 
Landscape/Landscaping,16-2 to 
16-8 
balance, 16-5 
color, 16-6 
constraints, 16-3 
creating a plan, 16-2 to 16-7 
definitions, 16-2 
design principles, 16-5, 
16-6 
goals, 16-3 
harmony, 16-6 
installation and renovation, 
16-7 
local ordinances, 16-4 
maintenance, 16-7, 16-8 
movement, 16-5 
plant arrangement, 16-6 
plant problems, 17-4 to 17-8 
plant selection, 16-6, 16-7 
planting, 17-3, 17-4 
site analysis, 16-3 to 16-5 
soil composition, 17-2 
space, 16-6 
texture, 16-6 
use areas, 16-4, 16-5 
water considerations, 17-2, 
17-3 
water requirements, 7-6, 7-11 
Lateral bud, 3-7 
Lawn moths, 11-6 
Lawns (also see Turfgrass), 15-2 
to 15-20 
Layering 
propagation, 4-12 to 4-14 
compost, 8-11 


LD5, 9-5 
Leaching, 5-7 
Leaf and cane spot, 23-9, 23-10 
Leaf curl, 13-11 
Leafcutting bees, 10-6 
Leafhoppers, 11-5, 23-19 
Leaf miners, 24-8 
Leaf, parts, types and positions, 
3-7 
Leaf problems, 17-6 to 17-8 
chlorosis, 17-7 
drought, 17-6 
frost/freeze damage, 17-6 
herbicide damage, 17-7 
high pH, 17-7 
insecticide injury, 17-8 
nutrient deficiency, 17-7 
root injury, 17-6 
salt damage, 17-7 
vascular system injury, 17-7 
verticillium wilt, 17-7 
Leaf roll, 13-11 
Leafrollers, 23-11 
Leaf spot, 23-4 
Legumes, 21-3 to 21-5, 21-25 to 
21-26 
Lepidoptera, 10-4, 10-5 
Lesion, 13-12 
Lettuce, 21-21 to 21-22 
Life cycles, 13-12 
annuals, 3-6 
biennials, 3-6 
perennials, 3-6 
Light, 2-7 to 2-8 
day-neutral plants and, 2-8 
duration, 2-8 
excessive, 2-8, 24-3 
germination, 4-2, 4-3 
houseplants, 24-2 
increasing light levels, 24-2 
intensity, 2-8, 4-2, 7-2, 13-6, 
24-2 
long-day plants and, 2-8 
low, 24-3 
quality, 2-7 
requirement, 7-2 
short-day plants and, 2-8 
Lignin, 5-6, 8-3, 15-11 
Lily of the valley, 19-21 
Lime, 8-9 
Lime sulfur, 25-12 
Line, 3-5 
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Longest day of the year, 14-7 
Loopers, 10-5 
Lygus bug, 10-7 


M 


Macroclimate, 2-2, 16-3 
Macronutrients, 5-8 to 5-10, 24-5 
Macroorganism, 8-4 
Magnesium, 5-8, 5-9, 5-12, 13-7 
deficiency, 5-10 
Malathion, 17-8 
Mallophaga, 10-4, 10-9 
Manganese, 5-9 
deficiency, 5-10 
Manure, 5-13, 5-14, 8-5, 8-10 
green, 5-13, 5-14, 20-14, 

20-15, 20-20 
Marigolds, 11-3, 13-10 
MCPP, 17-8 
Mealy bugs, 24-8 
Media, 20-6, 24-6 
soilless, 20-9, 20-18 
Meristem, 3-14 
Mesophilic organisms, 8-3, 8-4 
Metamorphosis 

ant, 10-6 

aphid, 10-7 

beetle, 10-5 

bug, 10-7 

earwig, 10-8 

fly, 10-6 

grasshopper, 10-8 

insects, 10-3 

moth, 10-5 

termite, 10-8 
Mexican bean beetle, 20-23 
Mice, 12-4, 22-9 
Microclimate, 2-2, 7-3, 16-3 
Micronutrients, 5-9, 24-5 
Microorganism, 8-2 to 8-4 
Microscopic, 13-12 
Midges, 10-5, 10-6 
Mildews and molds, 24-9 
Miller moth, 11-8 
Millipedes, 10-10, 11-11 
Minerals, 8-3, 13-7 
Mites, 11-11 
Moisture, 8-4, 8-12, 19-5, 20-3, 
20-4 
Molds, 13-5 
Moles, 22-9 
Molluscicides, 9-2 








Molybdenum, 5-9, 5-12 
deficiency, 5-10, 23-11 
Monilinia vacciniicorymbosi, 
23-11 
Monoammonium phosphate, 
5-12 
Monocots, 3-3, 3-9 
Mosaic, 13-12 
Mosquitoes, 10-5, 10-6 
Moth balls or flakes, 12-7 
Moths, 10-5 
Mourning cloak butterfly, 11-6 
Mowing, 15-8, 15-10 to 15-11 
Mulch, 2-6, 5-10, 8-15, 8-16, 
14-6, 14-7, 15-11 
annuals, 19-7 
inorganic, 5-11, 7-8 
organic, 5-10, 5-11, 7-8, 25-6 
perennials, 19-15, 19-16 
problems, 5-11, 7-8 
summer, 5-11, 18-9 
vegetable gardens, 20-10, 
20-21 
vegetables, fall, 20-11 
winter, 5-11, 19-15 
Mummy berry, 23-11 
Mycelium, 13-5 





Native plants in landscape, 18-4 
Naturalizing, 19-4 

Necrosis, 13-12 

Nectarines, 22-5 

Needle drop, 11-4 
Needle-like leaves, 3-7 
Neem, 25-10 

Nematicides, 9-2, 13-10 
Nematodes, 12-8, 12-9, 13-5, 
13-6, 25-8 

Neuroptera, 10-9 

Neutral soil (also see pH), 5-8 
Nicotine, 9-3 

Nightcrawlers, 11-7, 12-10 
Nitrate, 5-9, 5-12 

Nitrogen, 5-6, 5-8 to 5-10, 8-5, 
8-9, 8-14, 15-14 to 15-15 
deficiency, 5-10 

Node, 3-7, 3-8 

Nomenclature, 3-2 to 3-5 
Nonindigenous species, 16-7 
Nonobligate parasites, 13-4 
Nontunicate bulbs, 19-13 











Noxious weeds, 7-3 

definition, 14-12 

Idaho list, 14-13 
Nutrients, 5-8 to 5-10, 5-12 
Nuts 

almonds, 22-4 

English walnut, 22-4 

filberts, 22-4 

hazelnuts, 22-4 


O 


Obligate parasites, 13-4 
Odonata, 10-9 
Odor neutralizer (for skunk 
spray), 12-7 
Oil-based herbicides, 25-6 
O.M. (organic matter), 5-6, 7-4, 
8-23 
Onion maggot, 11-10 
Onions, 21-23 to 21-25 
Open-pollinated, 3-5 
Opposite leaves, 3-7 
Organic 
definition, 25-2 
gardening overview, 25-2 
mulch, 5-10, 5-11 
nutrients, 8-10 
pesticides, 25-2 to 25-13 
Organism, 13-12 
Organophosphates, 9-3 
Orthoptera, 10-4, 10-7 
Ovary (also see Plant growth), 
3-10, 3-15 
Ovule (also see Plant growth), 
3-10, 3-11, 3-12 
Oxygen, 5-7, 8-3, 8-4, 8-12 


Pp 


Parasites, 13-4, 13-6, 13-12 
Parts of plants 
sexual, 3-10 to 3-13 
vegetative, 3-7 to 3-9 
Pathogens, 13-3, 13-4, 13-9, 
13-12 
Pathology, 13-2, 13-12 
PCO (exterminator), 11-11 
Pea leaf weevil, 11-9 
Peach aphid, 11-9 
Peach tree borer, 11-8 
Peach twig borer, 10-5, 11-8 
Peaches, 22-4 
Pear psylla, 11-7, 11-8 
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Pear slug, 10-6, 11-8 
Pears, 22-3, 22-4 
Peas, 21-25 to 21-26 
Peppers, 21-26 to 21-28 
Perennial ryegrass, 15-3, 15-5, 
15-9 
Perennials 
bulbs, 19-13 
corns, 19-13 
cultivars, 19-18 
deadheading, 19-16 
disbudding, 19-16 
diseases, 19-17 
fertilizing, 19-15 
grafting, 19-13 
half-hardy, 19-11 
hardy, 19-11 
herbaceous, 19-10 
horticulture oils, 19-17 
insecticidal soaps, 19-17 
insects, 19-17 
layering, 19-13 
pesticide control, 19-17 
pinching, 19-16 
planting, 19-14, 19-15 
propagation by division, 19-12 
propagation by seed, 19-11, 
19-12 
rhizomes, 19-14 
root cuttings, 19-13 
selection for Idaho, 19-17 to 
19-28 
site selection, 19-14 
soil preparation, 19-14 
staking, 19-16, 19-17 
stem cuttings, 19-12 
summer mulch, 19-16 
tender, 19-11 
thinning, 19-16 
tissue culture, 19-13 
transplanting, 19-14, 19-15 
tuberous roots and stems,19-14 
tubers, 19-13 
types of, 3-7 
uses, 19-11 


Pesticides, 9-2 to 9-8, 19-17 


active ingredients, 9-4 
classifications, 9-5 
contact, 9-4 

control methods, 9-2 
disposal options, 9-7 
exposure, 9-6 
first-aid, 9-6, 9-7 
formulations, 9-5, 9-6 
general use, 9-4 
hazards, 9-5 to 9-7 
herbicides, 9-2, 9-3 
inert ingredients, 9-4 
insecticides, 9-3, 9-4 
labels, 9-4 

law, 9-7, 9-8 

main objectives, 9-2 
poisoning, 9-6 
recommendations, 9-8 
restricted use, 9-4 
rinsate, 9-7 

spills, 9-7 

storage, 9-7 

systemic, 9-4 
toxicity, 9-5 


Pests 


birch, 11-6 

birds, 12-7, 12-8 

cats, 12-7 

control, 25-5 

dogs, 12-7 

garden, 11-8 to 11-10 

household, 11-10, 11-11 

insect control, 25-7 

lawn, 11-6, 11-7 

mammals, 12-5 to 12-7 

nematodes, 12-8, 12-9 

ornamental, 11-4 to 11-6 

pest control strategies, Idaho 
information, 25-5 

rodents, 12-3 to 12-5 

safety, 12-2 

slugs, 12-9, 12-10 

snails, 12-9, 12-10 

tree fruit, 11-7, 11-8 


Phloem mobile chemicals, 9-3 
Phosphate, 5-8, 5-9, 5-12 
Phosphorus, 5-8, 5-9, 5-12, 5-13 
deficiency, 5-10 
Photoperiodism (also see Light 
relations), 2-7, 24-14 
Photosynthesis, 3-7, 3-8, 5-9 
Phototropism, 2-7, 24-7 
Phyla, 10-2 
Phytopathology, 13-2 
Phytophthora root rots, 23-7 
Phytoplasmas, 13-5 
Phytotoxicity, 13-7 
Picture-winged fly, 11-8 
Pillbugs, 10-10 
Pinching 
annuals, 19-7 
perennials, 19-16 
Pistil, 3-10, 3-11 
Pith, 3-7 
Plant growth 
broadcasting, 4-6 
development of fruit, 3-14, 
3-15 
fertilization, 3-11 
light, 2-7 to 2-8, 4-2, 4-3 
reproduction, 3-14, 3-15 
seeds, 4-2 to 4-8 
sowing seeds, 4-6, 4-7 
vegetative, 3-14 
Plant management, 7-2 to 7-12 
Plant physiology, 2-2 to 2-8, 3-2 
Plant problems, 17-4 to 17-8 
Planting 
annuals, 19-6 
apple trees, 22-3 
balled-and-burlapped 
(B&B), 7-5, 17-3, 17-4 
bareroot, 7-4, 17-3, 19-15 
black currants, 23-13 
blueberries, 23-11 
broadcast, 20-6 
container plants, 7-5, 17-4, 
19-14, 19-15 
date of last spring frost, 


vegetables, 20-3, 20-11 
watering, 19-15 
winter mulch, 19-15 


Permeability, 5-7, 7-8 
Pest strips (also see Pesticide 


formulations), 9-4 


Petal, 3-10, 3-11 

Petiole, 3-7 

pH, 5-8, 8-14, 17-7, 15-3, 15-5 
correcting, 5-8 

Phenoxy compounds, 17-8 

Phloem, 3-9 


20-16 
equipment, 6-2, 6-3, 
fruit trees, 22-5, 22-6 
fruits, small 23-3 to 23-18 
hazelnut trees, 22-4 
hill, 20-5, 20-6 
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pear trees, 22-3 
potbound plants, 7-6, 19-15 
preparing plants, 19-15 
preparing soil for winter, 
20-14, 20-20 
raspberries, 23-6 
red/white currants, 23-14 
rows, 20-5, 20-6, 20-21 
seeds, 4-5 to 4-7, 7-2 
site preparation, 7-4, 17-3 
strawberries, 23-3 
timing to prevent weeds, 25-6 
walnut trees, 22-4, 22-5 
Plant selection, 7-2 to 7-4 
Platy (also see Soils, structure), 
5-5, 5-12 
Plecoptera, 10-9 
Plow pan, 7-8 
PLS (Pure Live Seed), 15-6 
Plums, 22-4 
Pocket gophers, 12-4 
Pollen, 3-5, 3-10, 3-11 
Pollination, 3-5, 3-11, 3-12 
fruit trees, 22-3, 22-4, 22-10 
Pollinators, 3-11 
Pollution, 13-6, 13-7 
Pome fruits, 22-3 
Pomology, 2-2 
Porosity, 8-4 
Postemergent herbicides, 14-9 
Potash, 5-8 
Potassium, 5-8, 5-9, 5-12, 5-13, 
24-5, 23-19 
chloride, 5-12 
deficiency, 5-10 
magnesium sulfate, 5-12 
nitrate, 5-12 
sulfate, 5-12 
Potato leaf roll virus, 13-10 
Potatoes 21-28 to 21-30 
Potbound (also see Roots), 7-6, 
7-12, 17-4 
Potting media, 8-14, 8-15, 24-6 
Powdery mildew, 13-12, 23-5, 
23-15, 23-18 
Preemergent herbicides, 14-9, 
15-17 
Preharvest interval, 11-2 
Primary roots, 3-7, 3-10 
Princep, 17-8 
Prismatic (also see Soils, 
structure), 5-5 


Propagation, 4-2 to 4-17, 19-5 
annuals, 19-5, 19-6 
asexual, 4-9 to 4-17 
begonia, 19-14 
bulbs, 19-13 
containers, 20-6 
corms, 19-13 
damping-off, 20-6 
grafting, 19-13 
layering, 19-13 
light, 20-8, 20-9, 20-16, 
20-19 

media, 20-9 

peat pellets and cubes, 
20-19 

rhizomes, 19-14 

root cuttings, 19-13 

seed (houseplants), 24-10 

sexual, by seed, 4-2 to 4-9, 
19-11, 19-12 

sowing, 4-6 

stem cuttings, 19-12 

thinning, 19-7 

tissue culture, 19-13 

tuberous roots and stems, 
19-14 

tubers, 19-13 

vegetable seeds, 20-4, 20-9, 
20-12 to 20-13 

vegetative (houseplants), 
24-10 

vegetative, by division, 19-12 

Protectants, 13-10 

Prunes (also see Plums), 22-4 

Pruning 
deep crotch, 18-10 
fruit trees, 22-6, 22-7 
hazelnut trees, 22-4 
heading back, 18-11, 22-6 
hedges, 18-17, 18-22 
improper, 17-6 
pear trees, 22-3 
reasons to, 18-10 
rejuvenating shrubs, 18-23 
seasons, 22-6 
small fruits, 23-7, 23-11 to 

23-18 
technique, 22-7 
thinning, 18-10, 22-6 
three-cut method, 18-15 
timing, 18-12 
tools, 18-10 


Prunus species, 22-7 
Psocoptera, 10-4, 10-9 
Psychrophilic organisms, 8-4 
Pumpkin, 21-30 to 21-32 
Pure Live Seed, 15-6 
Pyrethrum, 9-3, 25-9 


Q 
Quarantines, 13-3, 13-9 


R 


Rabbits, 12-4, 12-5 
Raccoons, 12-5, 12-6 
Radicle, 3-13 
Radishes, 21-32 to 21-34 
Raised beds, 2-3, 20-6 to 20-7, 
20-21, 20-22 
Raspberries, black, 23-9 
Raspberries, purple, 23-9 
Raspberries, red, 23-5, 23-8 
Rats, 12-4 
Red stele, 23-4 
Repellents, 11-3, 12-8 
Resistance, 13-12 
Resistant crops, 11-3 
Respiration, 3-7, 3-8, 5-9 
Rhizome, 3-6, 3-9, 19-14 
Ring rot, 13-9 
Rinsate, 9-8 
Rock phosphate, 5-12 
Rodenticides, 9-2, 12-3 
Rodents, 12-3 to 12-5 
Roguing, 13-9 
Root knot nematodes, 13-6 
Roots 
butterflying, 17-4 
changing soil grades, 17-5 
compaction, 17-5 
depth, effective, 7-6, 7-7 
feeder, 3-9, 3-10 
function of, 3-9, 3-10 
girdling, 17-4 
growth, 3-10 
hair, 3-7, 3-14 
kinds of, 3-10 
kinked, 17-4, 17-5 
knot, 13-12 
lateral, 3-7, 3-10 
meristematic zone, 3-14 
potbound, 17-4 
primary, 3-7, 3-10 
rot, 13-12, 17-5, 24-4 
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trenching, 17-5 
weevils, 11-5, 11-12, 23-5 
welling, 17-5 
Rootstock, 22-5 
Root zone, 7-6, 7-7 
Rose aphid, 11-4, 11-5 
Rose mosaic, 13-5, 13-12 
Rotate crops, 14-5, 20-5 
Rotenone, 9-3, 25-10 
Roundup, 13-7, 17-8 
Russet ring, 13-6 
Rust, 13-12 
Ryegrass, perennial, 15-4, 15-5, 
15-11 


S 


Sabadilla, 25-10 
Sage bug, 11-12 
Salts 
damage, 5-13, 17-7, 24-5, 
24-6 
soluble, 5-7 
Sand, 5-4, 5-5 
Sanitation, 11-3, 12-4, 12-9, 
13-12 
Saprophytes, 13-5, 13-12 
Saturation, 5-6, 5-7, 17-2 
Sawflies, 10-6 
Sawtoothed grain beetle, 11-10 
Scab, 13-12 
Scale, 10-7, 11-6, 23-11, 23-18, 
24-8 
Scale-like leaves, 3-7 
Scarification, 3-13, 4-4 
Scientific name, 3-2 
Scion, 22-5 
Scorpions, 10-9 
Seeding and planting tools, 6-5, 
6-6, 15-7 
Seeds 
buying, 20-12 
certified, 15-6 
dormancy, 3-13 
germination, 3-12, 3-13, 3-14, 
20-17 
parts of, 3-12 
planting, 20-7, 20-15 to 20-19 
propagation, 4-2, 20-12 
saving, 20-12 
scarification, 3-13 
starting, 20-15 to 20-19 


storage, 3-12, 3-13 
stratification, 3-13 
viability, 3-12, 20-13 
Senescense, 3-15 
Sepal (also see Plant growth), 
3-10, 3-11 
Shady areas, 15-5 
Shot-hole, 13-12 
Silt, 5-2, 5-4 
Silverfish, 10-9 
Simazine, 17-8 
Siphonaptera, 10-4 
Site analysis, 16-3, 16-4 
Site preparation, 7-4 
Skunks, 12-6, 12-7 
Slugs, 12-9, 12-10, 19-8, 20-23, 
23-5 
Smut, 13-5, 13-12 
Snails, 12-9, 12-10, 19-8, 20-23 
Snow mold, 15-18 
Soap-based weed control, 25-6 
Sod, 15-9 to 15-10 
Sod webworm, 15-18 
Soil solarization, 13-10, 14-7 
Soil/water relationships, 5-6, 5-7 
Soilborne pathogens, 13-10 
Soilless media, 20-9, 20-18 
Soil, 5-2 to 5-8, 13-6, 16-3, 25-3 
acidic, 5-8, 13-16 
alkaline, 5-8 
amendments, 5-8, 7-4, 7-5, 
8-14, 25-3 
changing grades, 17-5 
compaction, 5-7, 7-8 
components, 5-3 
composition, 17-2 
drainage problems, 17-3 
fall preparation, 20-14, 20-20 
fertility, 25-3 
friable, 20-13 
incorporation, 8-16 
interfaces, 7-9, 17-3 
irrigation, 7-8, 7-9, 15-8, 
15-10, 15-12 to 15-14, 19-5, 
19-6, 20-10, 20-17, 
20-20 to 20-21, 22-7, 23-3 
leaching, 5-2, 5-7 
minerals, 5-3 
moisture conservation, 7-8, 
20-10 
pH, 5-8, 15-3 


plant nutrients, 5-8 to 5-10 
preparation, 15-3, 15-5, 20-7, 
20-13 to 20-15, 20-20 
preplant fertility, 15-3 
soil/water relationships, 7-8, 
7-9, 5-6, 5-7 
solarization, 13-10, 14-7, 25-6 
soluble salts, 5-7 
sterilants, 14-9 
structure, 5-5, 15-2, 15-5, 17-2 
temperature for planting 21-3 
testing, 15-14 to 15-15, 20-13 
texture, 5-4, 5-5, 7-8, 7-9, 15-2 
trenching, 17-5 
water definitions, 17-2 
water holding capacity, 5-6, 
5-7, 7-9 
water movement, 7-8, 7-9, 
17-2, 17-3 
winterizing, 20-18 
Solarization, 13-10, 14-7, 25-6 
Soluble salts, 5-7 
Sowbugs, 10-10 
Species, 3-2, 3-3 
Specific epithet, 3-2, 3-3 
Spider mites, 10-9, 23-5, 23-8 
Spiders 
Aggressive house, 10-10, 
11-12 
Black widow, 10-10, 11-12 
Brown recluse, 10-10, 11-12 
Hobo, 10-10, 11-12 
Spindly, 11-5, 13-6 
Spittle bugs, 23-5 
Spores, 13-12, 23-8 
Spotted asparagus beetle, 11-10 
Sprayer calibration, 14-11, 14-12 
Spreader, drop, 15-7, 15-12, 
15-16 
Spreader, rotary, 15-7 
Springtails, 10-9 
Sprinkler drift, 15-13 
Sprinklers, 7-9 
Spruce aphids, 11-4 
Spur blight, 23-8 
Spurs, 3-9 
Squash, summer, 21-34 to 21-35 
Squash, winter, 21-30 to 21-32 
Squirrels, 12-3, 12-4 
Staking 
annuals, 19-8 
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trees, 17-4, 22-6 
woody ornamentals, 18-7 
Stamen (also see Plant growth), 
3-10, 3-11 
Starlings, 12-8 
Stems, 3-8, 3-9, 17-5, 17-6 
Stigma (also see Plant growth), 
3-10, 3-11 
Stink bug, 10-6 
Stolon, 3-6, 3-9 
Stomata, 3-7, 3-8 
Stone fruits, 22-3, 22-4 
Strangleweed, 13-6 
Stratification, 3-13, 4-4, 4-5 
Strawberries, 23-2 to 23-5 
Style (also see Plant growth), 
3-10 
Succession planting, 20-11 
Sulfur, 5-8, 5-9, 5-12, 9-4 
deficiency, 5-10, 25-11 
Sunscald, 2-6, 13-6, 17-5, 22-10 
Surfactants, 9-3 
Susceptibility, 13-12 
Sweet corn, 2-5, 21-35 to 21-37 
Swiss chard, 21-37 to 21-38 
Symbiotic nitrogen fixation, 18-9 
Symphylan, garden, 10-10, 11-9 
Symptoms of plant problems, 
5-10, 13-3 
blackening, 17-6 
bleaching, 13-6, 23-5 
blistering, 17-8 
cankers, 13-11, 17-5, 17-6 
chlorosis, 13-6, 13-7, 13-11, 
17-6 to 17-8 
cupping, 23-4 
curling, 13-11, 23-5 
darkening, 13-11 
dead tissue, 13-6, 13-11, 
13-12, 17-6 to 17-8, 
23-11 
distorted growth, 17-8, 23-4 
drying, 13-12, 17-7 
fruit rot, 23-4 
girdling, 17-4 
holes, 13-12, 17-6 
lesions, 13-5, 13-6, 13-12, 
23-4, 23-8 
mildew, 13-12, 23-5, 23-18, 
24-9 
mold, 13-5, 23-18, 24-9 
mottling, 13-6, 13-12 


oozing, 17-5 

overgrowths, 17-6 

root damage, 13-5, 13-6, 
13-12, 17-4, 17-5, 23-5, 
23-7 

scorching, 13-6, 17-6 

splits, 17-6 

spindly, 13-6 

spotting, 23-4, 23-7 to 23-9 

stem problems, 17-5, 17-6, 
24-3 

stem rot, 13-12 

streaking, 23-4 

wart-like bumps, 13-6 

wilting, 7-4, 13-6, 13-12, 
17-6, 17-7, 23-4, 23-7 

yellowing, 17-7, 17-8, 23-4, 
23-8, 24-5 

Systemics, 13-10, 13-12 


T 


Tactile repellent, 12-7 
Taproot, 3-10, 3-14 
Temperature and growth of 
plants, 2-4 to 2-6, 4-3, 7-2 
effects on photosynthesis 
and respiration, 3-8 
high temperatures, 2-4 
low temperatures, 2-5 
minimum, 7-2, 7-3 
modification of, 2-6 
Tensiometers, 6-6 
Tent caterpillars, 11-6 
Terminal bud, 3-7, 3-9 
Termites, 10-8, 11-11 
Thatch, 7-8, 15-4, 15-11 
Thermal weeding (flaming), 25-6 
Thermophilic organisms, 8-3 
Trichoptera, 10-9 
Thinning 
annuals, 19-7 
perennials, 19-16 
Thrips, 10-8 
Thysanoptera, 10-4, 10-8 
Thysanura, 10-4, 10-9 
Ticks, 10-9, 10-10 
Tillage, 14-5, 14-8 
Tillering, 15-10 
Tomato hornworn, 20-23 
Tomato mosaic, 13-10 
Tomatoes, 21-38 to 21-41 
Top-dressing, 8-15, 15-12, 15-16 


Topography, 16-4 
Toxicity, 9-5 
Transpiration, 3-7, 3-8, 7-7, 7-8, 
17-2 
Transplants 
vegetables, 20-16, 20-17 to 
20-20 
Transplant shock, 3-9 
Trap crops, 11-3 
Tree stump removal, 14-12 
Trees, 17-4, 17-6 
parts of, 22-5 
training, 22-5 
watering, 7-11 
Trellis, 20-7 to 20-8, 23-7, 23-10, 
23-12 
Triazines, 17-8 
Triforine, 9-4 
Triple superphosphate, 5-12 
Tuberous begonia, 19-14 
Tubers, 19-13 
Tunicate bulbs, 19-13 
Turfgrass, 15-2 to 15-20 
choosing, 15-3 to 15-5 
clipping removal, 15-11 
cool-season grasses, 15-3 to 
15-5, 15-7, 15-15 
core aeration, 15-12, 15-14, 
15-16 
crabgrass, 15-17 
cultivars for Idaho, 15-3 to 
15-5 
diseases, 15-18 to 15-19 
establishing, 15-6 to 15-10 
fertilizing, 15-8, 15-10, 
15-14 to 15-16 
germination, 15-6, 15-7 
herbicides, 15-16 to 15-17 
insect control, 15-18 
installation, 15-5 
insects, 15-18 
maintenance, 15-10 to 15-17 
monoculture, 15-4, 15-9 
mowing, 15-8, 15-10 
mulching, 15-11 
overseeding, 15-8 
problems, 15-17 to 15-19 
renovation, 15-17 
scalping, 15-17 
seeding, 15-6 to 15-7 
site preparation, 15-5 
sodding, 15-9 to 15-10 
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sprinkler system, 15-5 

thatch, 15-8, 15-11 to 15-12, 
15-14, 15-16 

tillering, 15-10 

top-dressing, 15-8 to 15-12, 
15-16 

watering, 7-10, 7-11, 7-5, 15-9, 
15-10, 15-12 to 15-14, 
15-17 

weed control, 15-8, 15-16 to 
15-17 

Two-spotted spider mite, 23-17 


U 


Urea, 5-10, 5-12 
USDA hardiness zone map, 7-2, 
7-3 


Vv 


Variety, 3-3 

Vascular bundle, 3-9 

Vascular pathogen, 13-12 

Vector, 13-5, 13-12 

Vegetable crops 
beans, 21-3 to 21-5 
beets, 21-5 to 21-6 
broccoli, 21-6 to 21-8 
Brussels sprouts, 21-8 to 21-9 
cabbage, 21-9 to 21-11 
cantaloupes, 21-11 to 21-13 
carrots, 21-13 to 21-15 
cauliflower, 21-15 to 21-16 
corn, sweet, 21-35 to 21-37 
cucumber, 21-16 to 21-18 
eggplant, 21-18 to 21-20 
kohlrabi, 21-20 to 21-21 
lettuce, 21-21 to 21-22 
onions, 21-23 to 21-25 
peas, 21-25 to 21-26 
peppers, 21-26 to 21-28 
potatoes, 21-28 to 21-30 
pumpkin, 21-30 to 21-32 
radishes, 21-32 to 21-34 
squash, summer, 21-34 to 

21-35 

squash, winter, 21-30 to 21-32 
Swiss chard, 21-37 to 21-38 
tomatoes, 21-38 to 21-41 
watermelons, 21-41 to 21-43 

Vegetable gardens 
container gardening, 20-8 

to 20-10 


cover crops, 20-22 
crop rotation, 20-4 to 20-5, 
20-24 
fertilizing, 20-14 to 20-15 
germination chart, 20-17 
herbicides, 20-22 
indoor containers, 20-9 
intensive, 20-6 to 20-12 
interplanting, 20-7, 20-10 to 
20-11 
irrigation, 20-10, 20-20 to 
20-21 
lead-prone areas, 20-3 
location, 20-2, 20-3 
maximizing production, 
20-3, 20-4, 20-11 
mulching, 2-6, 20-10, 20-21 
ordering seeds, 20-12 
perennials, 20-3, 20-11 
pest control, 20-22 to 20-24 
planning, 20-2 to 20-5 
planting, 20-6 to 20-8, 20-10 
to 20-11, 20-15 to 20-20 
preparing for winter, 20-14, 
20-20 
raised beds, 2-3, 20-6 to 
20-7, 20-21 to 20-22 
relay planting, 20-6, 20-11 
seeds, germination, 20-17 
seeds, saving, 20-12 to 
20-13 
seeds, selection, 20-12 
seeds, viability, 20-13 
soil preparation, 20-7, 20-13 
to 20-15, 20-20 
soil preparation, fall, 20-14, 
20-20 
spacing, 20-7, 20-8, 20-21 
spacing guide, 20-7, 20-8 
succession planting, 20-11 
transplants, 20-16, 20-17 to 
20-20 
vertical gardening, 20-7 to 
20-8, 20-10 
watering, 7-6, 7-7, 7-11, 20-10, 
20-17, 20-20 to 20-21, 
20-23, 20-24 
weeding, 20-21 
Vermicomposting, 8-17 
Vernalization, 2-4 
Vertebrates, 12-3 to 12-8 


Vertical gardening, 20-6, 20-7 to 
20-8 

Vertical mowers, 15-12 

Verticillium wilt, 13-10, 13-12, 
17-7, 23-4, 23-8, 25-11 

Victory garden, 20-5, 20-6 

Vinegar, 25-5 

Virulent, 13-4, 13-12 

Viruses, 13-5, 20-23, 25-9 

Voles, 12-3, 12-4 


WwW 


Walls of water, 24-15 
Walnut husk fly, 11-8, 11-12 
Walnuts (also see Fruit trees), 
22-4, 22-5 
Warm-season crops, 2-4 
Wasps, 10-6, 11-12, 25-8 
Water-soluble liquids (WS) (also 
see Pesticide formulations), 
9-5 
Water/watering (also see 
Irrigation) 
annuals, 19-6, 19-7 
capillary (available), 17-2 
chlorine, 24-4 
compacting and thatch, 7-8 
container gardening, 19-4, 
19-5 
container plants, vegetables, 
20-10 
container plants, 7-12 
frequency, 7-10 
fruit trees, 22-7 
gravitational, 17-2 
greenhouses, 24-10 
houseplants, 24-2 
hygroscopic, 17-2 
interfaces, 7-9 
intervals, 7-10 
irrigation method, 7-6 
lawns, 7-10, 7-11, 15-8, 15-10, 
15-12 to 15-14 
movement, 17-2 
penetration, 7-8 
perennials, 19-15 
permeability, 5-7 
requirements, 7-4 
retention, 7-8 
saturation, 17-2 
shrubs and trees, 7-11 
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soil type, 7-8, 7-9 
stress, 2-6 
vegetable gardens, 20-10, 
20-17, 20-20 to 20-21, 
20-23 to 20-24 
Watermelons, 21-41 to 21-43 
Weeds 
annuals, 14-3 
biennials, 14-3 
biological control, 14-5, 25-5 
chemical control, 14-8 to 
14-10 
cultivation, 20-21 
cultural control, 14-5, 14-6 
definition, 14-2 
field bindweed, 15-16 
herbicide application 
equipment, 14-10, 14-11 
herbicides, 20-22 
identification, 14-4 
lawns, 15-8, 15-16 to 15-17 
living sod, control with, 20-22 
mechanical control, 14-7, 
14-8 
mulch, 14-6, 14-7 
mulching, 20-21, 25-6 
noxious weeds, 7-3, 7-4, 
14-12, 14-13 
perennials, 14-3, 15-5, 15-16 
prevention, 7-3, 7-4, 14-4, 
14-5 
seedless, 15-6 
sprayer calibration, 14-11, 
14-12 
tree stump removal, 14-12 
vegetable gardens, 20-21 to 
20-22 
Weevils, 10-4, 10-5 
Welling, 17-5 
Wettable powders (WP) (also see 
Pesticide formulations), 9-5 
White ants, 10-8 
White fly, 24-8 
White grub larvae, 15-18 
White pine blister rust, 23-15 
White rot, 13-9 
Whorled leaves, 3-7 
Wilting, 13-10, 13-12, 23-4, 23-8 
Winter hardiness, 7-2, 7-3 
Wireworms, 10-5, 11-9, 20-23 
Wood ash, 5-7, 8-9 


Revised 2016 


Woody plants, 3-6, 3-9, 3-10, 
3-14, 3-15 

Woolly apple aphid, 11-7 

Worm composting, 8-17 


X 


Xeriscape, 15-18, 18-4 
Xylem, 3-9 
Xylem mobile chemicals, 9-3 


Y 


Yellow-bellied sap suckers, 12-8 
Yellowjackets, 10-6, 11-12, 23-8 
Yellow rust, 23-8 


Z 
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Foreword 


Despite increased demand for organic products, particularly in export markets, farm conversion to organic 
agricultural systems in Australia is slow. An important impediment to conversion is lack of relevant information. 


This document offers a comprehensive view of organic farming and the ‘paddock-to-plate’ requirements for 
successful organic vegetable production. It is one of three guides developed for organic agricultural systems—one 
each for vegetables, rice and soybeans, and rangeland livestock production. The guides arose as a result of a larger 
project that was coordinated by the NSW Department of Primary Industries and jointly sponsored by the Rural 
Industries Research and Development Corporation. 


A series of workshops for NSW Department of Primary Industries staff and organic industry specialists 
underpinned the guides’ development. During these workshops the similarities and differences between 
conventional and organic systems were discussed and, where possible, ways of overcoming any perceived 
impediments to conversion were identified. This formed the framework for the draft publications. Stage two of the 
project involved presentation of the drafts to organic and conventional producers at additional workshops across 
regional New South Wales and a final review by organic certifying organisations. 


This publication does not aim to be prescriptive; rather, it provides a framework for organic conversion and 
pathways towards conversion. In addition to general organic principles, each guide describes possible methods 
of organic production for the commodity in question, the market potential, possible marketing strategies, the 
economics of production, processing requirements, and quality assurance. 


True evaluation of the publication lies with practitioners. The authors hope the information provided will help 
make the transition to organic production a smooth one. 


The project was funded from RIRDC core funds, which are provided by the Australian Government. 


This report, an addition to RIRDC’s diverse range of over 1700 research publications, forms part of the Organic 
Systems R&D Program, which aims to deliver R&D to facilitate the organic industry’s capacity to meet rapidly 
increasing demand—domestically and globally. 


Most of RIRDC’s publications are available for viewing, downloading or purchasing online through the RIRDC 
website: 


* downloads at www.rirdc.gov.au/fullreports/index.html 


* purchases at www.rirdc.gov.au/eshop 


Peter O’Brien 
Managing Director 
Rural Industries Research and Development Corporation 
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Executive summary 


Background 
Market signals, both domestic and 


international, indicate significant 
demand for organically produced 
product. By the year 2015 it is 
predicted that the world trade in 
organic products will be US$100 
billion. Australia has an opportunity 
to capture a proportion of this 
market. However, whilst demand 
for organic products is high, 
particularly in export markets, the 
rate of farm conversion to organic 
agricultural systems is relatively 
slow. Currently only about one 
percent of Australian producers are 
involved in organic production and 
the area devoted to such production 
is only about 0.8 percent of total 
area farmed. 


What is the report about? 


Fundamental to marketing an 
organic product is being able to 
prove to the consumer the organic 
integrity of the product ‘from 
paddock to plate’. The publication 
offers readers a step-by-step guide 
through the organic conversion and 
certification process for a vegetable 
enterprise. Topics such as farm 
selection and establishment; weed, 
pest and disease management; soil 
and crop nutrition; variety selection; 
rotation design; and irrigation 
management are discussed. Case 
studies provide information about 
organic production of processing 
tomatoes, asparagus and pumpkins, 
and economic gross margins are 
given for rockmelons, sweet corn 
and pumpkins. 


Organic vegetables are marketed 
through supermarkets, direct 

to restaurants, through organic 
retailers and wholesalers, via 

home delivery services, at farmers 
markets, and as exports. Marketing 
methods, promotional activities, 
and packaging and labelling 


requirements are described, as are 
the central features of developing 
effective marketing alliances. 


Although organic farming 
essentially excludes the use of 
substances to provide crop nutrition 
and to treat weeds, pests and 
diseases, the organic standards 

do permit limited use of some 
substances. Soil health and crop 
pest, disease and weed management 
are discussed and a reference guide 
to the substances permitted under 
organic standards is provided. Of 
course, being organic does not 
relieve a farmer of the need to 
comply with state or territory and 
federal laws. Some of the regulatory 
requirements an organic vegetable 
producer might encounter are also 
discussed. 


Finally, there is a comprehensive 
bibliography and a list of contacts 
for people keen to further explore 
the intricacies of organic agriculture 
and to help them with their farming 
and marketing activities. 


Objectives 


This publication does not aim to 
be prescriptive; rather, it provides a 
framework for organic conversion 
and pathways towards conversion 
within the field of organic 
vegetable production. It details 
general production principles 

for organic vegetables, as well as 
their production methods, market 
potential, possible marketing 
strategies, economics of production, 
processing requirements, and means 
of quality assurance. 


Methods 


A series of workshops for 
NSW Department of Primary 
Industries staff and organic 
industry specialists underpinned 
this publications development. 


During these workshops the 
similarities and differences 
between conventional and organic 
systems were discussed and, where 
possible, ways of overcoming 

any perceived impediments to 
conversion were identified. This 
formed the framework for the 
draft publications. Stage two of the 
project involved presentation of the 
drafts to organic and conventional 
producers at additional workshops 
across regional New South Wales 
and a final review by organic 
certifying organisations. 


Results and 
Recommendations 


The report draws together the 
information gathered from the 
workshops and other sources into 

a guide for producers of organic 
vegetables. It identifies the 
principles of organic farming and 
the requirements a producer needs 
to gain certification, including 

the relevant industry bodies and 
organisations. It discusses the range 
of on-farm and post-production 
aspects which influence the ability 
of a producer to meet standards 

for organic production and allow 
the delivery of the product to the 
most appropriate markets. The 
case studies provide examples of the 
organic production requirements for 
three different vegetable crops. 
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1. Introduction to organic farming 


This chapter provides an overview 
of the organic industry, the market 
potential for organic products, 

and the basic principles of organic 
production. Some of the production 
practices discussed here do not 
apply to rangeland producers, 

but the concept of creating and 
maintaining a holistic, dynamic 
farming system with emphasis on 
soil health and biological diversity 
does apply, no matter where the 
farm and what the products. 


1.1 Industry size and 
structure 


1.1.1 The world scene 
Organic farming is practised in 
approximately 100 countries of the 
world. The total area of organically 
managed land worldwide is around 
23 million hectares. Worldwide 
there are approximately 398 804 
organic farms. (International 
Federation of Agriculture 
Movements 2003). 


The retail value of the organic 
industry worldwide in 2005 was 
valued at US$30 billion. In 2005 
organic retail sales accounted 

for US$13 billion in Europe, 
US$13 billion in the United States, 
and US$450 million in Japan. By 
the year 2015 it is predicted that the 
world trade in organic products will 
be US$100 billion. (International 
Federation of Agriculture 
Movements 2005). 


The organic sector is reported to 
be growing at between 20 and 

25 percent a year. If the growth 
rate experienced in Europe in 

the past 10 years continues, it is 
expected that, by 2010, 30 percent 
of food consumed will be organic. 
Some countries, such as the United 
Kingdom, have reported consistent 
growth in the consumption of 
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organic foods (at 40 percent a year), 
with the increase in production 

(25 percent a year) failing to keep 
pace with demand. 


The New Zealand organic industry 
has enjoyed spectacular growth 

in recent years: exports increased 
from $1.1 million in 1990 to over 
$60 million in 2003. Europe, Japan 
and the United States are important 
markets for New Zealand organic 
produce: exports to Europe 
amounted to $28.7 million in 2003 
and are expected to grow to over 
$100 million by 2008. 


The International Federation of 
Agriculture Movements, a private 
organisation, is the peak world 
body for organic agriculture. It has 
about 700 member organisations 
from around the world and runs 
an international accreditation 
program. The Codex Alimentarius 
Commission (created in 1963 by 
the UN Food and Agriculture 
Organization and the World Health 
Organization) works to encourage 
all countries to harmonise standards 
and import controls for organic 
produce. Australia has played a 
central role in Codex’s Organic 
Program, acting as chair for a 
number of years and regularly 
participating in negotiations to put 
forward the case for the Australian 
organic industry. 


1.1.2 The Australian 
scene 


It is estimated that there are about 
2100 certified organic farming 
operations in Australia, farming 
about 10 million hectares. The 
number of organic farmers has 
increased by 10 to 15 percent 

in each of the past two years 
(Australian Certified Organic 
2003). About 310 certified organic 
farms are located in New South 


Wales. 


Estimates of the value of Australian 
organic produce vary. Australian 
Certified Organic’s 2003 Organic 
Food and Farming Report estimated 
the farm-gate value for such 
produce in 2002 at A$90 million 
and exports (possibly reduced as a 
result of drought) at A$40 million. 
Australia-wide, in 2002 there 

were an estimated 500 certified 
processors and manufacturers of 
organic produce, contributing 

to an industry worth about 

A$300 million annually at retail 
level; this represents an increase 

of A$222 million since 1990. The 
Commonwealth Department of 
Agriculture, Fisheries and Forestry 
estimates that retail sales of organic 
produce in Australia increased from 
A$28 million in 1990 to nearly 
A$200 million in 2003 (press 
release, 21 August 2003). Wynen 
(2003) reports the retail value of 


Australian organic produce to be An audit of the organisation and its 
A$165 million. RIRDC (2007) documented system is conducted 
estimates the retail value for organic against the requirements of the 
produce is worth between A$250- National Standard for Organic 
A$400 million. The Organic Food — and Biodynamic Produce, the 

and Farming Report suggests that Export Control (Organic Produce 
growth is continuing at between 10 — Certification) Orders 1997, and 
and 30 percent a year, depending importing country requirements. 
on the sector. Beef, milk and Once the organisation is 


horticulture were of particular note. approved, AQIS issues a Quality 
Management Certificate. At the 


Almost 20 years ago pioneers time of writing seven organic 

of the organic industry asked certifying organisations were 
the Australian Quarantine and operating in Australia: 
Inspection Service for assistance 

in developing an export program e Australian Certified Organic 
and a national standard for organic « AUS-QUAL 

production. In 1992 AQIS, in e the Bio-Dynamic Research 
conjunction with the Organic Institute 


Producers Advisory Committee « NASAA—the National 
(now the Organic Industry Export Association of Sustainable 
Consultative Committee), released Agriculture Australia Ltd 
the National Standard for Organic © Oreanic Food Chain 

and Biodynamic Produce, which 8 ; } ; 
sets out the minimum requirements ° Tasmanian Organic Dynamic 


for organic products exported from Producers 

Australia. e Safe Food Production 
Queensland. 

AQIS is responsible for accrediting Appendix A provides contact details 

organic industry organisations for these organisations. 


seeking to become an AQIS- 
approved certifying organisation. The role of the certifying 


organisations is to ensure that 
products marketed under their logo 
are produced according to specific 
standards. Each organisation has 
its own standards in addition to 

the national standard. Figure 1.1 
describes the certification 
framework for the Australian 
organic industry. 


NASAA and Australian Certified 
Organic are the only Australian 
certifiers accredited by International 
Federation of Organic Agriculture 
Movements (IFOAM). They 

are also accredited with the 
United States Department of 
Agriculture National Organic 
Program (USDA NOP); also the 
Japanese Agriculture Standards 
(JAS) administered by the Japan 
Ministry of Agriculture Forestry 
and Fisheries (MAFF), this 
recognition provides market access 
to these countries for Australian 
certified products, which have 
been accredited by these respective 
systems. Sections 3.3 and 6.1 
provide more information about 
obtaining organic certification 
and the organic Export Control 
Program. 
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Figure 1.1 Certification framework for the Australian organic industry. 


Source: May and Monk (2001) 


1.2 Market potential for 
organic vegetables 


Horticultural produce leads the 
domestic market in terms of growth 
in organic products. In 1995 the 
Rural Industries Research and 
Development Corporation valued 
Australian organic vegetable and 
herb retail sales at $28.06 million. 
Wynen (2003) put the retail value 
of horticultural products at abut 
A$48 million in 2000-01, with 
vegetables accounting for 13 percent 
of national organic production (see 


Table 1.1). 


Target markets see Australia as 
having great potential to supply 
both fresh and processed vegetable 
products, largely to meet out- 
of-season needs. At present an 
undersupply of organic produce is 
limiting Australia’s ability to meet 
export demand, and temporary 
shortfalls have occurred in the 
domestic market as product is 
redirected to export markets. 
McCoy and Parlevliet (2000), from 
Agriculture WA, identified a range 


of organic products as having a high 
priority for further development (see 
Table 1.2). 


Compared with the United States, 
Europe and Japan, in Australia 

the domestic market for organic 
vegetables is expanding slowly. 
Relatively few wholesalers, located 
in the larger cities, receive the 
majority of fresh vegetables, 
distributing to specialty and 

health food stores, home delivery 
services and, increasingly, the big 
supermarket chains Coles Myer 
and Woolworths. Producers 
supplying these outlets report mixed 
experiences. Oversupply seems 

to occur relatively easily for most 
lines during peak production times, 
suggesting that the market is in the 
main a small one. 


Producers that can supply seasonal 
niches (early or late season), 
‘novelty’ vegetables (such as mini- 
vegetables) or difficult-to-grow 
vegetables have little difficulty 
selling their products, usually for a 
significant premium. Wholesalers 


report mixed quality but say that 
product quality and presentation are 
generally improving. Excessive price 
premiums—averaging 30 percent 
but sometimes much greater—could 
be restricting sales and hampering 
the industry’s expansion. 


Farmers’ markets are becoming 

an increasingly popular way for 
producers to sell their produce. 
Large farmers’ markets operate in 
the major capital cities on most 
weekends. Regional markets are also 
growing: some regional centres are 
using them as a way of promoting 
local produce and increasing 
tourism. Fresh and value-added 
produce such as chutneys and jams 
are the most commonly sold items. 


Domestic processors are producing a 
range of organic vegetable products, 
among them canned asparagus and 
sweet corn, pasta sauces, potato 
crisps and baby food. Heinz Watties 
is producing frozen vegetable and 
baby food lines but is currently 
obtaining the ingredients from 
organic producers in New Zealand. 


Table 1.1National values of horticultural organic produce: farm-gate and retail prices, 2000-01 
























































Farm-gate price Retail price 
Product $000 % of national organic production $000 
Vegetables 11509 13 25 148 
Frui 4070 5 8 889 
General 2249 3 4915 
Citrus 3416 4 7 464 
Grapes 348 0 659 
Dried fruit 544 ] 999 
Nuts 
Total 22 136 25 48075 
Source: Adapted from Wynen (2003). 
Table 1.2Organic products for further development 
Priority Likely Possible 
Beef Apples Broccoli 
Carrots Asparagus Eggs 
Citrus Bananas Fish 
Wheat Canola Grapes 
Wine Dairy products Herbs 
Honey Nectarines 
Oats Pears 
Rice Plums 
Soybeans Poultry 
Safflower Potatoes 
Sugar Sunflower 
Onions 

















Source: McCoy and Parleviiet (2000). 


In 2003 Smith reported that 
Australian exported about 16 000 
tonnes of organic product in 2002, 
about three-quarters of this being 
grain. The main destinations for the 
exports were the United Kingdom 
and Europe, and fruit and fruit 
products accounted for about 8 
percent. Between 2000 and 2002 
the main areas of growth were in 
exports of certified organic meats 
and in oils and fats; exports of 
certified organic vegetables fell 
sharply (Smith 2003). 


Of the top 10 export destinations 
for Australian organic produce 

in 2001, six were in Europe—the 
United Kingdom, Italy, Switzerland, 
France, the Netherlands and 
Germany—and accounted for over 
70 percent of all Australian organic 
exports. Other important markets 
in 2001 were Japan (12 percent), 
Singapore (5.5 percent), the United 
States (5 percent) and New Zealand 
(2 percent) (Smith 2003). 


At present about 40 percent of 
Australian organic production is 
destined for the export market. 
There is a distinct and growing 
market for fresh and frozen organic 
vegetables in the United Kingdom, 
France, Germany and Japan. 
Among the factors promoting 

this demand are food safety, 
genetically modified organisms, and 
environmental concerns. 


Estimates suggest that in the 
United Kingdom 70% of organic 
fruit and vegetables and 50 percent 
of organic cereal products are 
imported. In 1996 the market for 
organic vegetables in Europe was 
worth US$200 million a year, and 
it was predicted that this would 
reach US$510 million by 2003. 
Other destinations offering export 
potential are Japan, the United 
States, Singapore, Korea and 
Malaysia. 


Holmes and Kreidl (2003) reported 
that market opportunities for 


Australian organic products would 
open up if phytosanitary restrictions 
to importing countries were 
relaxed. They referred specifically 
to opportunities for organic fruit 
and vegetables in Japan (lemons, 
limes, grapes, olives, cucumbers, 
marrow, pumpkin, squash, 
zucchini, beans and eggplant), 
South Korea (lemons and limes), 
Taiwan (lemons, limes, grapes, 
olives, cucumbers, rockmelons, 
honeydew melons, watermelons, 
pumpkin, squash, zucchini, beans 
and eggplant), the United States 
(lemons, limes, grapes, cucumbers, 
pumpkin, squash, zucchini, 
eggplant and blueberries), and the 
European Union (navel oranges, 
apples, pears and table grapes). 
They noted that development of 
alternative disinfestation methods 
for asparagus was a high priority. 


Import replacement is another 
market sector that warrants 
consideration. A large range of 
imported organic products are 
currently sold in supermarkets 

and health food outlets. Shepherd, 
Gunner, and Brown. (2003) 
reported that pureed vegetables for 
baby food offer import replacement 
opportunities in the Australian 
domestic market. 


The estimated value of organic 
products imported into Australia 
in 2003 was A$13 million (Organic 
Monitor 2004, in DAFF 2004). In 
relation to imports, Department of 
Agriculture, Fisheries and Forestry 
reported: 
Over half of imported organic 
products are processed foods, 
such as biscuits, breakfast 
cereals, muesli, chocolate, pasta, 
soups, coffee, tea and other 
beverages. Most global organic 
food processing occurs in North 
America and the European 
Union and it is these two 
regions that supply the majority 
of organic processed food 
imported into Australia. 


Other organic imports include 
herbs, spices, grains, pulses, 
nuts, dried fruits, rice, honey, 
sunflower oil and olive oil. 
Organic fruit and vegetables 
are mainly imported from New 
Zealand to meet shortfalls in 
domestic supply. Apart from 
organic food and drinks, an 
increasing number of organic 
personal care products such as 
skin care products, hair care 
products, deodorants and soaps 
are imported into Australia. 


It is not clear whether imports 
are replacing shortfalls in 
Australian production or 
competing with domestic 
products. Certainly some 
products similar to those 
imported are produced in 
Australia and even exported. 
(DAFF 2004, pp. 32-3) 


On this basis, it seems likely that 
there is the potential for an increase 
in the domestic production of 
certain organic products to replace 
similar imported products. 


The current situation for organic 
products in Australia is perhaps best 
summarised by Hallam: 


The market for organic food 

is still small and therefore 
susceptible to oversupply, at 
least at particular times and 
locations. While many countries 
report strong growth in demand 
for organic meat and dairy 
products, for example, a number 
of instances can be cited where 
supply has exceeded demand. 
This has resulted in either a 
severe reduction in the price 
difference between organic 

and conventional products or 
organic products being sold as 
conventional products. (2003, 
p.17) 


2. Organic production principles: an overview 


Organic agriculture is defined 
worldwide as ‘farming without the 
addition of artificial chemicals’. An 
artificial chemical is one that has 
been manufactured or processed 
chemically. For example, rock 
phosphate is acceptable on an 
organic farm but superphosphate 
is not. The difference is that 
superphosphate is rock phosphate 
with a manufactured chemical 
(sulphuric acid) added to make 
more of the phosphate soluble. 
The definition includes the word 
‘addition’ because organic farming 
is not necessarily chemical-free 
farming. The reason for this is that 
we live in a world where there are 
artificial chemicals in the soil, the 
water and the air. 


Like many other words, ‘organic’ 
has several meanings. In the 
context of agriculture it refers to 
whole-farm management—the 
farm being treated as a living 
organism. Traditionally, organic 
farms aim for optimal production 
rather than yield maximisation. 
They seek to operate as closed 
systems, using renewable resources 
wherever possible and with, as far 
as practicable, reduced reliance 

on outside (off-farm) inputs. 
Organic farms can be managerially 
more complex, but they are less 
dependent on external inputs. 


Organic systems are essentially 
biological systems—both above 
and below the soil. Pest, disease 

and weed control must, in the first 
instance, encourage and maintain 
natural biological processes so as to 
balance disease and pest problems. 
Management strategies based on an 
understanding of biological cycles 
and other interactions are the main 
tools replacing reliance on synthetic 
inputs such as artificial herbicides, 
insecticides, fungicides, animal 








Management strategies based on an understanding of biological cycles and other interactions are the main 
tools for replacing reliance on synthetic inputs such as artificial herbicides, insecticides, fungicides, drenches, 
superphosphate and urea. 


drenches, superphosphate and urea. 


Biodynamic agriculture is a type 

of organic farming. It developed 
from a series of eight lectures 

on agriculture given in 1924 by 
Austrian Rudolf Steiner (1861- 
1925), founder of the spiritual 
system known as anthroposophy. 
The lectures were a response to 
farmers’ observations that soils 

were becoming depleted and there 
was a deterioration in the health 
and quality of crops and livestock 
following the introduction of 
chemical fertilisers at the turn of the 
century. Steiner believed a renewal 
in agriculture was necessary in order 
to find a way to re-invigorate the 


earth. 


Biodynamic agriculture sees 

the farm as a living organism 
interacting with its environment 
to build healthy soil and nutritious 
food that sustains plants, animals 
and hence humankind. Emphasis 
is placed on the integration of 
crops and livestock, the recycling 
of nutrients, and the health and 
wellbeing of crops and animals. 
The farmer, too, is part of the 


whole. These interactions within 
the farm ecosystem lead to a range 
of management practices that take 
account of the environmental, social 
and financial aspects of the farm as 
a whole. 


Although biodynamics parallels 
organic farming in many ways— 
especially in connection with 
cultural and biological farming 
practices—it stands apart from 
other organic agriculture systems 
by virtue of its association with the 
spiritual science of anthroposophy. 
Steiner identified energies 
working in nature and so proposed 
practices that would deploy those 
energies. He emphasised farming 
practices designed to achieve 
balance between the physical and 
higher, non-physical realms, that 
acknowledge the influence of 
cosmic and terrestrial forces, and 
that aim to imbue the farm, its 
products and its inhabitants with 
life energy.’ 


Biodynamic farmers aim to 
develop a soil rich in humus; this 
is facilitated by practices involving 
careful use of plants, animals, 


1. The higher, non-physical, realms are the etheric, the astral and the ego. The terminology and the complex underlying concepts of anthroposophy can 
make biodynamics hard to grasp. Biodynamic farmers believe there are forces beyond gravity, chemistry and physics that influence biological systems. 


machinery and special preparations. 
Humus—decomposed organic 
matter made up principally of 
water—assists in binding soil 
particles and holding on to soil 
nutrients. It binds with clay particles 
to form a clay—humus complex. 
Among biodynamic humus- 
building practices are the following: 
e use of special preparations to 
stimulate biological activity 


e application of composts 
containing special preparations 

e use of cover crops and green 
manure 


® crop rotations and companion 
planting 

¢ appropriate tillage 

e addition of rock dusts, lime and 
rock phosphate as required. 


A distinguishing feature of 
biodynamic farming is the use 

of nine preparations designed to 
improve soil quality and stimulate 
plant life. The preparations consist 
of mineral, plant or animal manure 
extracts, usually fermented and 
applied in small proportions to 
compost, manures, the soil or 
plants after dilution and specialised 
stirring. The intention is to 
moderate and regulate biological 
processes as well as strengthen 

the life (etheric) forces on the 
farm. The preparations are used in 
homeopathic quantities—that is, in 
extremely diluted amounts. They 
are numbered BD 500 to BD 508. 


2.1 Soil management 
and crop nutrition 


There is worldwide agreement 

in organic standards that organic 
farming systems should maintain or 
increase soil fertility on a long-term 
basis. Australia’s organic standard, 
the National Standard for Organic 
and BioDynamic Produce states 

that the primary aims of organic 
agriculture are as follows: 


e producing food of high 


nutritional value 


e improving biological cycles in 
farming systems 
e maintaining and increasing soil 


fertility 


e working as far as practicable 
within a closed system 


e avoiding pollution resulting 
from agriculture 


e minimising the use of non- 
renewable resources 

¢ co-existing with and protecting 
the environment (OIECC 
2002). 


This is achieved through: 
‘management practices that 
create soils of enhanced 
biological activity ... such that 
plants are fed through the soil 
ecosystem and not primarily 
through soluble fertilisers 
added to the soil ... Organic 
farming systems rely to the 
maximum extent feasible upon 
crop rotations, crop residues, 
animal manures, legumes, 
green manures, mechanical 
cultivation, approved mineral- 
bearing rocks ... to maintain 
soil productivity and tilth and 
to supply plant nutrients ...’ 
(AQIS 2002) 


Initially, conversion from a 
conventional fertiliser regime to 
an organic soil-building process 
involves eliminating the use 





Testing the soil 


of artificial chemicals in the 
farming system. Fertilisers such as 
superphosphate and ammonium 
nitrate are thus excluded and are 
replaced by practices that foster 

the cyclic renewal of nutrients to 
maintain crop health. Organic 
matter content, microbial activity 
and general soil health are taken 

as measures of soil fertility. An 
analysis of organic farming systems 
in Europe (Stolze et al. 2000) found 
that organic farming increased 
microbial activity by 30 to 100 per 
cent and microbial biomass by 20 to 
30 per cent. 


A comparative study of organic, 
conventional and integrated apple 
production systems in Washington 
State from 1994 to 1999 found 
that the organic and integrated 
systems had higher soil quality 
and potentially lower negative 
environmental impacts than the 
conventional system. The data 
showed that the organic system 
ranked first in environmental 

and economic sustainability, the 
integrated system second and the 
conventional system last (Reganold 
et al. 2001). 


Research into the sustainability 
of organic farming systems in 
Australia has been limited. The 


work that has been done has 
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Organic farming starts with the soil. Photo source: 
Should I Convert to Organic Farming by Viv 
Burnett, Robyn Neeson and Els Wynen. RIRDC 
Publication No. 05/084 


tended to focus on comparative 
studies in broad-acre, or extensive, 
cropping and livestock systems, 
which are characterised by their 
low use of external inputs. Rock 
phosphate, lime, dolomite, legume 
rotations, incorporation of green 
manures and crop refuse, manure 
application during livestock grazing, 
and the application of microbial 
preparations can be used for 
building soil fertility. 


Studies by Penfold (1995), Derrick 
(1996), Deria et al. (1996) and 
Schwarz (1999) suggest a trend 
towards deficiencies in phosphorous, 
nitrogen and sometimes sulphur 
under current organic management 
regimes in broad-acre cropping and 
livestock systems. 


The limited studies of intensive 
organic farming systems in 
Australia have generally shown an 
increase in soil health compared 
with conventional practice (Wells 
& Chan 1996; Huxley & Littlejohn 
1997; Stevenson & Tabart 1998). 
This could largely be a reflection 
of the cost-effectiveness of larger 
applications of commercial organic 
fertilisers and compost and 
incorporation of green manures 
for high-value crops such as fruit, 
vegetables and herbs. 


2.2 Livestock 
management 


Livestock play an important part in 
organic farming systems, including 


those producing vegetables. In 

fact, some certifiers might demand 
that livestock (such as poultry) 

or livestock by-products (such as 
composted manures) be used as part 
of the organic vegetable rotation. 


Nitrogen fixed by legumes and 
other nutrients consumed by 
livestock during grazing are 
returned to soil in manure and 
urine. Managed carefully, livestock 
and manure can play an important 
role in nutrient cycling on an 
organic farm. Composting of 
livestock manure is generally 
required, particularly if sourced 
externally to the organic farm. 


Livestock are used extensively for 
weed control on organic farms. 

For example, they can graze down 
weeds before a crop is sown or they 
can be used after crop establishment 
for weed control and to improve 
tillering. Crops can sometimes be 
chosen so that livestock selectively 
graze out weeds, leaving behind the 
less palatable crop. Chinese weeder 
geese are often used in organic 
vegetable and fruit production to 
selectively remove grasses and some 
broad-leaf weeds from crops. 


Livestock can also help with 
preparing the ground for planting 
by grazing and trampling crop 
stubble and reducing the length of a 
pasture sward. 


The pasture phase in a mixed 
cropping—livestock system builds 
critical fertility and structure into 
rotations and reduces potential for 
the build-up of insects and disease. 





Organic principles encourage the natural behaviour 


of livestock 


2.2.1 Livestock nutrition 


In organic farming, animal 
husbandry aims to provide a diet 
that livestock are best adapted to; 
the aim is not to maximise weight 
gain at the expense of animal health 
and contentment. Although good 
nutrition seeks to produce adequate 
yields, it has an enormous effect on 
animal health and is therefore very 
important in disease prevention. 


Dietary diversity is the key. A 
balanced diet helps to meet the 
animals’ physiological needs. 
Lampkin (1990) points out 

that cows with high production 
levels as a result of emphasis on 
concentrates in their diet have a 
shorter productive life. In organic 
systems crop rotation and a variety 
of plant species in the pasture help 
to achieve diet diversity. A mixture 
of deep-rooted and shallow-rooted 
species increases the potential for 
nutrients to be available and helps 
eliminate nutrient deficiencies. 
Herbs such as chicory, plantain, 
yarrow and caraway are often added. 
Deep-rooted native species can 
recycle and make available nutrients 
that otherwise remain unavailable, 
deep in the soil. Legumes such as 
lucerne can supply organic nitrogen 
to the grass component of pastures 
and help recycle deep nutrients. 


Nutrient imbalances are less likely 
to occur in organically raised 
livestock when plant nutrients are 
provided through the balancing of 
soil fertility and the soil’s biological 
activity, rather than when water- 
soluble nutrients are provided. 


The long-term aim of organic 
systems is to remedy soil 
deficiencies. Under the organic 
standards, any mineral supplements 
used should be from natural sources. 
For example, additives such as urea 
and synthetic amino acids are not 
permitted, whereas seaweed and 
seaweed extracts, which contain a 
range of minerals, are. Nutrients can 


Organic beef, Photo: Andy Monk 


also be provided in mineral licks 
and fodder mixes or by drenching. 
Exceptions are made for potassium- 
based fertilisers. 


The National Standard for Organic 
and Biodynamic Produce requires 
that all food for organic livestock 
be produced organically—either 
as purchased input or, preferably, 
produced on the farm. Special 
conditions exist in relation to 
feeding supplements and rations 
and feeding during drought. The 
national standard and certifiers’ 
standards should be consulted in 
this regard. 


2.2.2 Soil management 
for nutritious pastures 


Slow, organic remediation of soils 
through improved biological activity 
provides balanced plant nutrition 
and growth and hence improved 
nutrition for livestock. The aim is to 
build soil fertility through practices 
such as incorporating green manure 
and cultivating in such a way as to 
improve soil aeration. 


2.2.3 Breeding 


In conventional livestock systems 
the genetic emphasis is on high 
production. The organic farmer 
selects livestock for a wider range 
of qualities, among them pest 
(parasite) and disease tolerance or 
resistance (for example, Brahman 
tick tolerance) and mothering 
ability. Breeding for lifetime yield 





is more commonly the practice in 
organic farming. While the aim of 
conventional livestock production is 
for high, early productivity, the aim 
with organic livestock is to increase 
the animals’ productive life, and this 
is often associated with resistance 
to disease (Boehncke 1990). 
Developing longevity in the herd 
offers a number of advantages: 


e A long growth period means a 
long youth, and a long immature 
stage has been shown to be a 
precondition for a longer life. 


e The farmer has the opportunity 
to get to know the herd, which 
makes handling easier and 
allows for a thorough knowledge 
of the herd’s disease history. 


e The herd establishes a stable 
social order and a stable health 
state. 


e Stress factors become adapted to 
conditions over a longer period. 

e The quality and quantity of 
colostrum in older cows is 
greater. 


Breeding should be within the 
genetic capacity of the species 
concerned. For example, breeding 
for high feed conversion can lead 
to arthritis and breeding for large 


hindquarters can lead to birthing 
difficulties. 


During conversion to organic 
production, livestock bought 
externally must be organic or, if 
conventional, placed in a quarantine 


area for three weeks. Once the farm 
is fully organic, external purchases 
are confined to breeding stock only: 
all other livestock should be bred on 
the property. Replacement breeders 
may be introduced at an annual rate 
of 10-20 per cent (depending on 
the certification organisation) of the 
existing breeding stock. A limited 
provision does, however, exist in 

the standards for taking on agisted 
stock. 


Livestock produced by artificial 
insemination are allowed by most 
certification organisations if natural 
behaviour is not practical or new 
genetic material is required. Embryo 
transplant is not permitted since 
this technique usually necessitates 
hormone injection to synchronise 
breeding cycles and tends to lead 

to decreased diversity in the herd. 
Livestock produced using genetic 
engineering are not permitted. 


2.2.4 Livestock welfare 


Organic farmers aim to minimise 
physical and psychological stress 
in their livestock in order to 
promote wellbeing and reduce the 
incidence of disease. Having non- 
stressed livestock also helps reduce 
veterinary bills and maintain meat 
tenderness. 


The national standard states, 
‘Livestock husbandry practices 

that reflect the behavioural needs 
and ethical treatment and welfare 
management of livestock are also 
of fundamental importance where 
animals are kept on the farm and, 
in relation to stress caused by 
practices such as castrating, marking 
and mulesing, ‘Pain inflicted by 
surgical treatments must be kept 
to a minimum level and duration’. 
For example, NASAA prohibits 
practices such as de-tailing of 
cows, although de-horning and 
castration are allowed when carried 
out as humanely as possible and 
within specific age limits. Use of 
anaesthetics is permitted: it does 


not result in loss of organic or 
biodynamic status. 


Management aims to minimise 
stress during potentially stressful 
periods. After shearing, for example, 
stress can be reduced by providing 
good pasture with low or no 
parasitic infection. Reducing noise 
and not rushing stock through 
gateways can also help minimise 
stress during handling. 


Animals experience added stress 
when being transported to market 
and during slaughter. The NASAA 
standards state, ‘Slaughter will be 
carried out quickly and without 
undue stress ... animals may not be 
held or herded in an area where the 
killing of other livestock is visible’. 


The benefits of shade and shelter 
for livestock are well documented. 
Organic animal husbandry requires 
that sufficient protection be 
provided against excessive sunlight, 
temperature, wind, rain and other 
harsh climatic conditions. This can 
be achieved through the provision 
of windbreaks and sheltered 
paddocks. Livestock such as geese 
should be protected from predators 
such as foxes and dogs. 


2.2.5 Livestock health 


The organic approach to animal 
health care focuses on prevention 
of disease through diet, shelter, 
breeding and husbandry practices, 
rather than treatment. It is not 
possible to eliminate all animal 
disease, but when disease does 
occur a healthy animal is in a better 
position to cope with it. For many 
organic farmers, good observation 
is an important part of disease 
management. A producer who 
keeps daily or frequent records will 
be in a better position to identify 
the possible origins of a disease or 
injury. 


Organic standards exclude the 
routine use of veterinary drugs such 


as antibiotics and some vaccinations. 


Organic farmers rely instead on 
treatments such as herbs, vitamins 
and minerals, homoeopathy, 
acupuncture, and dietary additives 
such as pro-biotics. There is, 
however, not always a satisfactory 
‘organic treatment’ for health 
problems, and when an organic 
treatment is not effective there is no 
doubt that conventional treatment 
must be used: the welfare of the 
animal is paramount. 


Where an animal is treated with a 

non-permitted substance it: 
must be identified and 
quarantined from other stock 
from the time of treatment 
for at least three times the 
withholding period or three 
weeks, whichever is the 
greater, specified for the 
treatment under relevant laws 
... For a period of at least 12 
months after quarantine, such 
areas shall only be used for 
livestock production. Crops 
labelled as organic or bio- 
dynamic intended for human 
consumption can be grown 
on the area after this period. 


(AQIS 2002) 


Therapeutic treatment with 
allopathic veterinary drugs or 
antibiotics is permitted. Following 
such treatment, however, livestock 
may not be sold as organic or 
biodynamic. Their products and/or 


progeny may be sold as organic 

or biodynamic after a minimum 
management period, as outlined in 
the standard. Where a law requires 
the treatment of diseases or pests, 
this overrules the organic standards. 


Selection of stock on the basis of 
disease tolerance and resistance is 
an important tool of the organic 
farmer. Recurrent health problems 
point to something amiss in the 
system. If individual stock exhibit 
recurrent problems they should be 
culled. 


Internal parasites 


Organic farmers are not permitted 
to use conventional anti-worm 
preparations. Drenching is done 
only when necessary, as routine use 
is not permitted and could lead to 
the development of resistance. If 
permitted substances or practices do 
not satisfactorily treat an animal, the 
animal's welfare takes priority over 
organic status. 


Among the organic treatments 
used are drenches made from a 
mixture of natural products such 

as garlic, molasses, vegetable oil 
and cider vinegar. Copper sulphate 
in minute doses is also favoured 

by some organic farmers. Others 
use aloe vera, clay products, 
diatomaceous earth, other vegetable 
and tree products, and Nutrimol”. 
Homoeopathic remedies are widely 





Grazing management is an important tool in managing parasites. 
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used, with reported excellent results. 


Some substances listed as 
permissible are not registered 

as veterinary treatments, and 

the Organic Industry Export 
Consultative Committee, which is 
responsible for approving changes 
to the National Standard for 
Organic and Biodynamic Produce, 
has been asked to explore the 
legality of using these unregistered 
substances. 


Alternative management practices 
aim to disrupt a parasite’s life 
cycle. Temperature and moisture 
favour the development of internal 
parasites, so after rainfall or 
irrigation livestock are moved to a 
clean pasture; alternatively, pastures 
can be harrowed following grazing 
to expose the eggs and larvae 

to sunlight and heat. The New 
Zealand Agroecology Program 
found pastures such as chicory and 
lucerne to be least conducive to 
parasite larvae intake. 


Resistance to internal parasites 
increases with age because immunity 
develops through previous exposure. 
Sheep reach a higher level of 
resistance at about nine months, 
whereas cattle reach this stage at 
about 18 months. Late pregnancy, 
lambing and weaning are critical 
periods for infection because 
resistance drops with increased stress 
and as feed intake increases, so it 

is critical to provide clean pasture 

at these times. Good nutrition and 
grazing rotations assist in developing 
and maintaining resistance. 


Grazing management is very 
important in managing parasites. 
Spelling paddocks can control 
worm populations, as can alternate 
grazing. This latter method can 
involve older, less susceptible stock 
grazing wormier pastures before 
young stock or having a higher 
number of less susceptible stock 
together with young stock. Another 
form of alternate grazing is to graze 


alternately with different species— 
for example, cattle before sheep 
because cross-infection does not 
occur to any great extent—or with 
different species together. This also 
offers benefits in terms of weeds: 
different grazing habits will prevent 
the domination of a particular 
weed species. Strip grazing involves 
back-fencing stock to match larvae 
development so that the stock do 
not contaminate their pasture. Most 
organic farmers prefer low stocking 
rates and relatively intensive 
rotations. 


Cultivation and intermediate 
cropping allow for a break in 

the build-up of insects, parasites 
and disease and therefore a clean 
pasture. Sowing mustard and 
ploughing it in as a green manure 
has been shown to clean a pasture 
(Belstead & Belstead 1992). 


In summary, maintaining good 
health and reducing the risk of 
parasites involves the following: 


¢ maintaining a high plane of 
nutrition and minimum stress 


¢ grazing management that 
reduces exposure to parasites 


e eliminating herd drenching and 
drenching individual stock only 
when infection is sighted—close 
observation is crucial here 


e after the system is established, 
culling of animals that show 
signs of heavy infestation. 


2.3 Plant pest and 
disease management 


Organic systems are designed 

to re-create natural systems, 
which support several competing 
species, so that no single species 
has a consistent advantage. This 
is contrary to the main objective 
of modern agricultural systems, 
where the enterprise must maintain 
permanent control in order to 

be viable. Organic producers 

also believe that, by maintaining 


a vigorous and healthy crop 
through the adoption of sound 
cultural practices, plants are better 
able to withstand attack from 
pests and disease. Predicting 
potential problems and developing 
strategies to prevent the problems 
from occurring is the key to 
successful organic pest and disease 
management. Organic farmers 
take an ‘integrated pest and disease 
management’ approach. Such 

an approach is sometimes called 
‘ecological pest management’ in 
the case of organic farming, to 
differentiate it from integrated 
pest and disease management 

in conventional farming, which 
includes the use of pesticides. 
Pesticides are generally not available 
to organic farmers, although some 
substances that are derived naturally 
are allowed for restricted use—for 
example, natural pyrethrum and 
Bacillus thuringiensis). 


In organic systems integrated pest 
and disease management makes 
use of a range of non-chemical 
techniques: 


e cultural controls such as crop 
rotation, cultivation and crop 
manipulation—for example, 
varying the crop spacing and 
the planting time—and crop 
hygiene 


e manipulation of species 
diversity—for example, 
increasing the number of plant 





Biological pest control is encouraged in organic 
systems. Predatory shield bug parasitises Heliothis 
caterpillar in a pigeon pea trap crop. Photo: R Neeson 


species that act as a barrier 
to a pest or that provide an 
alternative (preferred) host 


© crop resistance or other physical 
attributes of the crop—such as 
spines or hairs—that deter pests 


e natural and biological controls— 
for example, encouraging the 
natural enemies (parasites, 
predators and disease organisms) 
of a pest species by providing a 
favourable habitat or food source 

e mechanical controls to trap or 
kill pests or physically prevent 
them from gaining access to 
crops 

e modification of the physical 
environment—for example, 
using light traps and sticky traps 
(to trap and monitor insect 
pests), laying down clear plastic 
to control weeds (solarisation), 
planting a crop such as canola 
that inhibits certain pest species 


(known as bio-fumigation), or 
planting antagonistic species 
(known as allelopathy) for weed 
control 


use of livestock—for example, 
using ducks and geese to reduce 
populations of snails and maintain 
hygiene by consuming crop refuse. 


2.4 Weed management 


Economic weed control—without 
the assistance of synthetic 
herbicides—remains one of the 
most difficult aspects of successful 
organic production. 


A well-managed organic system 
should not develop a significant 
weed problem. A primary objective 
for organic farming is to change 
the composition of the weed 
community, so that the farming 
system gains maximum benefit. 
Sometimes, however, one weed 


species might dominate or a noxious 
weed (one that, by law, must be 
controlled) might be present and 
this situation must be managed. 


Whereas most conventional 
farmers see a weed as something 
that grows where it is not wanted, 
organic farmers see it as a sign that 
something in the farming system 
needs attention. Weeds are also seen 
as having an important ecological 
role: for example, some deep-rooted 
species will recycle nutrients from 
deep down in the soil profile, 
making them available to shallow- 
rooted species. 


In order to develop an integrated 
strategy for suppressing weeds 
without using chemicals, organic 
farmers need to have a good 
understanding of weeds’ behaviour, 
their growth characteristics, and 
the conditions that favour their 





Organic farmers use a range of innovative techniques to manage weeds. Pictured is a tractor-mounted hot-air weed steamer. Photo: R Neeson. 
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3. Gaining organic certification 


Conversion to organic farming 

is a dynamic process: it involves 
conceptualising, then action and 
observation, and finally reflection 
and refinement. It is a cyclical and 
continuous process. Figure 3.1 
illustrates the concept. 
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Figure 3.1 An action learning 
model. source: Kolb (1984) 


Observation and reflection are 
particularly important because 
organic systems are, by their 

nature, holistic. A change to one 
component of the system will affect 
other components. Monitoring 

and recording the consequences of 
implementing a change are crucial 
to success. 


Planning is an essential requirement 
of any business—not least an 
organic enterprise. To put it simply, 
if there is no planning the venture 
will almost undoubtedly fail. 


3.1 A self-assessment 
test 


Organic conversion starts with 
personal conversion—for you 


and your thinking. You must be 
committed to strictly following 
organic principles, yet be flexible 
enough to work with the 
ever-changing face of nature. 
Information is not readily available 
through conventional sources, 

so be prepared to spend many 
hours researching and testing new 
techniques. The self-assessment 
test shown in Figure 3.2 is designed 
to help aspiring organic farmers 
decide how far along the conversion 
pathway they are. 


3.2 Beginning the 
conversion 


John Melville, from Bioterm 
Consulting Pty Ltd, has a message 
for aspiring organic farmers: ‘A 
problem is a positive opportunity 
for development’. This is how the 
farm conversion process should be 
considered; failures should not be 
seen as problems but rather as a way 
of moving forward and developing 
and improving your organic system 


step by step. 


Conversion begins by making 
small changes that will have the 
biggest impact on the farming 
system. It is best to change small 
aspects of management that can 
be implemented without excessive 
cost or loss of crop yield or quality. 
Avoid trying to change to total 
organic management immediately. 


Changes to soil fertility and soil 
management should be considered 
early in the process. This will 
involve conducting soil analyses, 
determining how to substitute non- 
organic fertiliser inputs with organic 
inputs and crop rotation practices 
(for example, green manuring) 

and assessing current cultivation 
practices. Locating organic inputs 
can be time-consuming and costly; 


some certification organisations 

do, however, provide a database of 
suppliers of certified organic inputs. 
Livestock can play an important 
role in the future soil fertility 
program, so it is also necessary 

to investigate how stock can be 
managed organically. 


Paying increased attention to pest 
monitoring and determining ways 
of reducing pesticide applications 
form another area that should 
receive high priority during the 
early stages of conversion. It is 
worth considering employing a 
crop-check consultant to help with 
pest and predator identification and 
the development of strategies to 
predict and manage pest incursions. 


Noxious weeds and other difficult- 
to-control weeds (such as perennials 
or weeds with rhizomes) should be 
targeted before organic practices 

are introduced. It is important to 
remember, though, that weeds are 
commonly an indication of a soil 
fertility imbalance or a structural 
problem in the soil: these problems 
must be remedied if their recurrence 
is to be prevented. 


The first stage in the planning 
process involves information 
collection. Armed with as much 
information as possible, a farmer 
will be in a better position to make 
informed decisions and plan the 
conversion strategy. Information 
can be obtained from a variety of 
sources: 


* successful organic (and 
conventional) farmers 


* extension and research staff 
employed by government 
departments 

* state organic organisations 


and the Organic Federation of 
Australia 
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* certification organisations 

* organic consultants 

* organic (and conventional) 
producer groups 

* books and other publications 

* crop and market forecasts 


* organic wholesalers, retailers and 
exporters 


* short courses and workshops— 
for example, Integrated Pest 
Management courses run by the 
NSW Department of Primary 
Industries 


* agricultural research and 
development organisations—for 
example, the Rural Industries 
Research and Development 
Corporation 


¢ the internet 


* universities, agriculture colleges 
and TAFE colleges—especially 
their libraries 


* organic (and conventional) 
farmers’ newsletters—for 
example, NSW DPI’s Vegiebites 
Newsletter and journals and 
papers such as Acres Australia 
and Good Fruit and Vegetables 


* field days, agricultural trade 
shows, conferences and 
workshops. 


This list is by no means conclusive, 
but it offers a good starting point. 


When seeking information, people 
planning to convert to organics 
should not limit themselves to 
‘organic’ networks. Much of 

the information available to 
conventional farmers is equally 
relevant to organic practitioners 
(and vice versa), particularly as 
conventional agriculture investigates 
ways of reducing reliance on 
chemicals. 


Important information to have is 
a copy of the organic production 
standards. Each certifier has its 
own standard, which is available 
on-request. Some certifiers’ 
standards are on their website. The 


standard adopted will depend on 


the certifying organisation. The 
certifiers’ standards are based on the 
National Standard for Organic and 
Biodynamic Produce, which sets 
out the minimum requirements for 
production, processing and labelling 
of organic produce. The Australian 
Quarantine and Inspection 

Service administers the national 
standard and audits each approved 
certifying organisation to ensure 

it complies with the requirements 
of the national standard, the 
Export Control (Organic Produce 
Certification) Orders 1997 and 
importing countries’ requirements. 
The national standard can be 
viewed on the AQIS website. 


3.3 Conversion and 
certification 


‘Conversion refers to the physical 
and biological changes the farmer 
and the farming system must make 
in order to comply with organic 
standards. ‘Certification’ refers to 
the formal process of assessment 
designed to lead to accreditation of 
the farming system as compliant 
with organic standards. Before 
going down the conversion path, 
farmers should ask themselves the 
questions posed in Figure 3.2. 


3.3.1 Conversion 
planning 

Converting to organic farming is 
not a short-term project, and there 
are no fixed methods for doing it. 
Each farm unit is a unique system, 
and successful conversion requires 
careful assessment of the resources 
available and the interactions 
between components of the system. 


A degraded resource base and 
economic pressures resulting from 
previous land use can constitute 
the biggest constraints to successful 
conversion, and more specialised 
and intensive farms will generally 
take longer to convert. These 
systems require more time and 
effort to reintroduce diversity. The 
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conversion process calls for a high 
level of commitment and often 
entails financial risk. Furthermore, 
there is little in the way of detailed 
information and advice about how 
to embark on the venture. 


Basically, the conversion process 
begins with personal conversion— 
attitude and approach. It is then 
important to develop a planning 
framework. Often called an 
‘organic management plan’, the 
framework accommodates changes 
in production methods and the 
potential financial consequences 
and outlines strategies for continued 
adherence to organic standards. 

It should also set out the steps to 
be followed during conversion 

and a time scale over which the 
conversion will occur. Preparation 
of such a plan is an essential pre- 
certification activity. 


3.3.2 Developing an 
organic management 
plan 


When developing an organic 


management plan, the following 
questions should be borne in mind: 


° How much, and over what 
time frame, will I convert? It 
is a good idea to initially use 
only part of the farm to trial 
organic methods. A drawback 
is, however, that this might 
not allow for suitable rotations 
or provide the scale required 
for necessary adjustments in 
techniques and machinery. On 
the other hand, converting only 
part of the farm might allow 
for better financial stability 
if yields become depressed. 
Perhaps, too, it is worth trying 
organic production of just one 
commodity grown on the farm, 
although this could entail more 
work—for example, segregating 
organic and conventional 
produce. 


Under organic standards, 

the growing of organic and 
conventional produce on 

the same farm is referred to 

as ‘parallel production’. The 
standards prohibit production 
of the same crops (or livestock) 
organically and non-organically 
on the same farm where the crop 
(or livestock) products are not 
visibly different. For example, 

it is not permitted to grow an 
organic crop of Rosella wheat 
and a conventional crop of Janz 
wheat on the same farm, but 

it is permitted to grow organic 
Rosella and conventional 

oats, provided all sources of 
contamination have been 
considered. 


* What are the potential sources 
of contamination and how will 
T overcome them? Organic 
standards require that the 
producers implement a 
process for documenting and 
monitoring the potential for 
contamination from substances 
and practices that are not 
permitted and that strategies be 
introduced to avoid these risks. 


A system similar to HACCP— 
hazard analysis critical control 
points—should be considered. 
Any risk assessment requires 
asking, at each point in the 
production process, four further 
questions: 


- What are the potential 
sources of contamination 
during the production, 
harvesting, storage, 
transporting and processing 
of the crop or livestock? 


— Which of these 
contamination risks is 
significant and likely 
to occur if not properly 
managed? 

— What must be done to 
keep these risks at an 
acceptable level? 


— What records or evidence 
will I need to demonstrate 
that I have controlled the 
hazard? 


If parallel production is 
practised then harvesting, 
sowing, transport and processing 
equipment must be thoroughly 
cleaned before organic produce 
is handled. Storages for organic 
and conventional produce must 
be separate, and there must be a 
strong system of traceability. 


Additionally, external sources 

of contamination—such as 
over-spray from adjoining 
properties and contamination of 
watercourses running through 
the organic land—should be 
identified. The use and sources 
of external inputs such as seed, 
fertiliser and livestock feed, even 
if they are organic, must also be 
recorded. 


What rotations should I 
implement? When making 
decisions about rotations, it 

is important to consider the 
implications of each crop for 
subsequent crops in the rotation. 
The potential for pests and 
diseases, weed management, 
fertility management and 


livestock requirements must 
also be taken into account and 
be balanced against what will 
be profitable for the farming 
business. Production decisions 
must be viewed against the goal 
of optimising the economic 
return. Rotations must be 
flexible, too. One organic 
producer has said he would 
select a crop for a rotation 
only if it offered at least three 
benefits—for example, an 
economic return, soil structure 
(or nutrition) improvement, 
and a pest and disease break 
(Whittacker, pers. comm.., 
November 1997). 


Is my farm layout suitable? Now 
is the time to consider the 
appropriateness of the farm’s 
layout and how it will facilitate 
organic conversion. Paddock 
size, fencing, irrigation layout, 
the location of watercourses 
and wetlands, the presence of 
windbreaks, topography and soil 
types are all relevant. 

Do Ihave suitable equipment 
and farm structures? Conversion 
to organic management could 
necessitate modification or 
replacement of existing farm 
equipment and structures. 
Specialised sowing and weed 
management equipment might 
be needed; sealed storages might 
have to be built to allow for 
carbon dioxide disinfestation 
of produce; refrigeration units 
could be required to control 
post-harvest insect pests and 
diseases. 


Do Ihave a recording and 
monitoring system? Keeping 
records of crop production, 
cropping history, soil tests, 
livestock movements, pest and 
disease management and crop 
sales will facilitate monitoring 
of the impact of management 
practices and the changes that 
have occurred during conversion. 
Certifiers will ask for some 
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information—such as details of 
crop yields and sales—as part of 
the certification contract. 


* What financial factors should 
be considered? The capital 
investment required for 
changes must be taken into 
account; this could include, 
for example, livestock housing, 
machinery, storage facilities 
such as coolrooms, and facilities 
for processing, packaging and 
marketing of produce. A viable 
marketing strategy should be 
established before proceeding 
with the organic management 
plan. Marketing options— 
including the availability 
of markets, the premiums 
offered (generally none for 
in-conversion produce) and 
marketing alliances—and value- 
adding potential all need to be 
assessed. 


* How do I start? Start slowly. 
Gain experience with new 
crops and techniques and the 
potential output of the system. 
Start with a couple of paddocks 
entering the rotation for a 
couple of seasons. Then other 
paddocks can be brought in 
and the original paddocks can 
progress to later stages of the 
rotation. In this way the original 
paddocks are always a couple 
of years ahead, and mistakes 
learnt will not be repeated. Most 
importantly, record observations 
and redesign the conversion plan 
each year to take into account 
experiences with each paddock. 


3.3.3 Certification 


Consumers now recognise a 
certified organic product as their 
best guarantee that the product 

was in fact produced using organic 
practices. This is particularly 
important to consumers with health 
concerns. 


Organic retailers and wholesalers 
generally will not buy uncertified 
produce. 


The certification process involves 
having the farm and the farming 
methods examined in order 

to confirm that they meet the 
certifier’s standards for organic 
farming. The certifier’s standards 
cover all the requirements of the 
National Standard for Organic 

and Biodynamic Produce. Since 
January 1993 exports of organic 
produce have been required to meet 
the national standard, which sets 
out the minimum requirements for 
production, processing and labelling 
of organic produce and requires that 
all exporters, as well as producers 
and processors, be certified with an 
accredited industry organisation. 


Seven organisations are currently 
accredited by the Australian 
Quarantine and Inspection Service 
to inspect and certify organic 
producers. (‘They are listed, along 
with their contact details, at the 
beginning of Appendix A.) Each 
certifier has standards that must 
be complied with in order to meet 
the requirements of the national 
standard. 


Certification ensures the integrity 
of the organic product ‘from 
paddock to plate’, providing a 
guarantee to consumers. It also 
protects the interests of genuine 
organic producers in maintaining 
and increasing their market share. 
Trade practices law imposes severe 
penalties for passing off non- 
organic produce as organic. 


There appears to be considerable 
potential for exporting Australian 
organic produce. Producers and 
exporters need to be aware that a 
certification program must cover 
any treatment, preparation and 
packaging of the organic product 
before export. All exporters must be 
approved for this purpose. 


Domestically, the market for 

organic produce has expanded. The 
National Standard for Organic and 
Biodynamic Produce does not have 


legal standing within the Australian 
domestic market. Following a 
request from Australia’s organic 
industry peak body, the Organic 
Federation of Australia, Standards 
Australia, Australia’s peak standards 
body, has agreed to proceed with the 
development of a new Australian 
Standard for organic produce. The 
current National Organic (export) 
Standard is being considered as a 
basis for the development of the 
Australian Standard. 


Levels in the certification 
process 


Full certification is generally 
granted following three consecutive 
years of organic management. Some 
certifiers’ standards refer to three 
levels in the certification process— 
‘pre-certification (also known as 
‘pre-conversiom), ‘in-conversion and 
‘organic’. Organic standards must 
be adhered to during a// levels, each 
level usually being a reflection of 
the amount of time or degree to 
which an organic system has been 
implemented. 


Producers must be involved in an 
accredited organic inspection system 
for a minimum of 12 months 

before receiving any formal 
acknowledgment that their product 
is produced using organic principles. 
The 12-month pre-certification 
period does not begin until a formal 
application to the certifier has been 
made and a statutory declaration 
and farm questionnaire have been 
completed and submitted. 


Following the 12-month pre- 
certification period—provided 
organic standards are adhered to— 
the certifier will issue the producer 
with a contract and a certificate 

of certification. This allows the 
producer to label and market 
products as ‘in-conversion’. The in- 
conversion period generally lasts for 
a further two years, after which full 
organic status (with label) is issued. 


No label is issued during the pre- 
certification period. 


If the decision is made to proceed 
with certification, a completed 
application form, along with 

the required fee, should be sent 
to the certifying organisation. 
The certifier then asks for the 
completed statutory declaration 
and questionnaire describing the 
products for which certification 

is sought and the management 
practices currently used on the farm. 


Inspection 


Once the application has been 
made and the certifier determines 
that an organic system is possible— 
based on the information provided 
in the statutory declaration and 
questionnaire responses—an 
inspector contacts the applicant to 
arrange an inspection time. 


The inspection usually takes two 

to four hours but can take longer, 
especially on larger properties. 

The inspector goes through 

the application and statutory 
declaration with the farmer and asks 
questions. Farmer and inspector 
together examine the farm, the 
machinery and the livestock. 

The inspector might take soil or 
product samples to test for chemical 
residues; problem areas could be 

old chemical storages or chemical 
disposal areas and old spray 
application equipment. 


The inspector then makes an overall 
assessment of the property and its 
management. A certification review 
committee considers the inspector's 
report and recommendation. The 
farmer might be asked for more 
information, or further inspections 
and tests for chemical residues 
might be called for. If successful, 
the farm will be approved for 
pre-certification, the phase that 
demonstrates to the certifier the 
farmer's ability to manage the 
enterprise organically. 


Following pre-certification, another 
inspection takes place, and if 

the requirements of the organic 
standard are met a certificate 

of certification is granted. The 
farmer is then required to enter 
into a licensing agreement with 

the certifier. From application to 
certification takes 12 months. At 
this point, the ‘in-conversion level is 
achieved, after which a further two 
years ‘in- conversion is generally 
required before ‘organic’ status is 
granted by the certifier. 


Once a farm is certified, it will be 
re-inspected each year. Unscheduled 
inspections are also carried out as 
part of the certifier’s obligation to 
meet the Australian Quarantine and 
Inspection Service requirements. 


The cost of certification 


A number of fees are associated 
with becoming certified. The 
amount and type of fees imposed 
can depend on the certification 
organisation and on the sales 
turnover of the producer. In general, 
however, around $1300 should be 
allowed during the pre-certification 
period for the application fee, 
inspections (2 during pre- 
certification), and soil and produce 
residue tests. 


Once certified for label use, on- 
going annual fees are payable which 
includes the costs associated with 
annual reinspection. These are 
generally around $600. In addition, 
some certifiers place a levy (around 
1%) on gross sale of organic produce 
when sales exceed a minimum 
amount. 


Additional fees may be payable 
under certain circumstances such as 
for fast tracking applications, adding 
new acreage and / or new products, 
and for residue testing. 


Some certifiers offer a scheme for 
small growers, where local producer 
groups can apply for certification 


at a reduced rate. The typical fee 
per producer is around $800 pre- 
certification, with annual fees of 
around $400 once label use is 
approved. 


Some certifiers also employ multi- 
skilled auditors, who can carry 
out other audits such as HACCP 
(hazard analysis critical control 
points) for clients. 


How to stay certified 


To comply with and retain organic 
accreditation, farmers must uphold 
the national standard. Any breach 
of the standard—such as use of a 
prohibited substance—will result 
in temporary or, for continued 
non-compliance, permanent de- 
certification. Under the national 
standard inputs such as fertilisers 
and substances for pest and disease 
control are classified as ‘permitted’, 
‘restricted’, or ‘non-allowable’. 


Regardless of the type of input, 

its use must be recorded in the 

farm diary. If for any reason a non- 
allowable input is used, this use 
must be recorded and the certifier 
notified immediately. Only after 

the certifier is satisfied that organic 
management has been re-applied 
will it be possible to sell the produce 
in question as organic. 


Continuing certification calls for 
good record-keeping. During 
inspections the inspector will want 
to see these records. This helps 
verify that management has been 

in accordance with the standard. 
Although it is not compulsory, 
adoption of a system for monitoring 
risk—such as HACCP—is 


recommended. 
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Producers must be under an accredited certification 
system for a minimum of 12 months before receiving 
any certification level. 


The 12-month pre-certification period begins 
when the certifier approves the application, 
receives the statutory declaration and 
questionnaire, and the fees are paid. 


The inspection covers evaluation of organic 
management and pesticide and heavy metal 
residue tests of soils and/or plant tissue, as well as 
inspection of produce storage and processing areas. 






From application to 
certification will take about 
12 months. 


A contract is not offered. Changes to 

management or more information are 

required before the application can be 
reconsidered. 


In conversion is usually the stage following the pre- 
certification period. If there is no prior recognition for organic 
management the farm will remain at this level for two years. 


Organic status is usually offered following in- 
conversion level after three years of organic 
management. 





Figure 3.3 The certification process 





4. Organic vegetable production 


4.1 Farm selection and 
establishment 


Successful production of organic 
vegetables can be very dependent 
on site selection. Apart from all 

the obvious reasons for choosing 

a site—suitable soils and climate, 

a plentiful supply of good-quality 
water, access to labour, transport and 
markets, and so on—the site should 
be relatively free of the pests and 
diseases of the crops the producer 
hopes to grow. For example, there 
may be greater risks associated with 
growing organic vegetables in an 
area where large monocultures of 
similar crops are grown or in higher 
rainfall areas, where pests and 
disease may be more prevalent. If 
processing is an option, then access 
to a certified processor would be a 
consideration. 


Starting small is usually a good idea. 
This helps to minimise risks and 
allows for developing the requisite 
skills. Successful organic vegetable 
production relies on establishing 

a sound rotation plan; this might 
mean reducing the scale of the area 
under commercial production and 
putting land aside for green manure 
cropping. This land is then brought 
into production in a subsequent 
rotation. Rotation planning and 
design are discussed in Section 4.2 


4.1.1 Soil and crop 
nutrition 


Most vegetables prefer a well- 
drained loam or clay—loam soil 
with a pH of about 6.0 to 6.5.A 
thorough mapping of soils on the 
site should be done in order to 
determine if soil nutrition or the 
soil structure needs attention. Some 
adjustment will most probably 

be necessary before planting, in 
keeping with the crop’s nutritional 
requirements. The soil should also 





day at NSW DPI’ Organic Research Site, Yanco. 


be tested for pesticide residues 
and heavy metal contamination: 
unacceptable levels could exclude 
produce from organic certification 
or could exclude the growing 

of particular crops, such as root 
vegetables. See Section 4.4 for 
information about optimising 

soil fertility for organic vegetable 
production. 


Compost is an essential nutritional 
input for an organic vegetable 
farm, so it would be an advantage 
to have access to a local source of 
compostable material. This could 
include animal manures and crop 
waste from other agricultural 
enterprises, but these materials 
would have to be free of excessive 
pesticide and heavy metal residues. 
Most certifiers prefer that on-site 
composting facilities be developed. 
An area of the farm should be set 
aside for compost production—well 
away from watercourses and dams 
to avoid pollution. 


4.1.2 Pests, diseases and 
weeds 


Before planting, it is essential to 
carefully develop planting and crop 


Field days highlight research findings and enable organic farmers to gather new information. Organic spelt field 


rotation strategies in order to avoid 
or reduce the risk of losses resulting 
from pests, diseases or weeds. 


If a crop is known to be susceptible, 
planting into a site that has a 
known pest or disease history 
should be avoided. Similarly, weedy 
areas near crops, which can act 

as reservoirs for disease-carrying 
pathogens and crop pests, should 
be managed or avoided. Other 
environmental factors, such as local 
climatic conditions, should be also 
considered; for example, a site a few 
kilometres inland may be at less 
risk of infection from fungal disease 
than one in a higher rainfall or more 
humid area. 


Starting production with a 
relatively weed free site is a distinct 
advantage. Sites that are heavily 
infested with problem weeds— 
particularly perennials such as couch 
grass, kikuyu and nut grass—should 
be avoided or the weed thoroughly 
controlled before planting. Some 
weeds are indicators of soil 
problems such as poor drainage or 
an imbalance of nutrients and can 
be brought under control over time 
by modifying the soil condition. 
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Control of noxious weeds is a 
legal requirement. Local councils 
and state and territory agriculture 
departments can provide details of 
weeds that are declared noxious. 
Similarly, if a producer intends 

to grow vegetables in a fruit-fly 
exclusion zone, strategies must 

be developed for dealing with a 
possible fruit-fly outbreak. 


4.1.3 Water 


A large, reliable water supply must 
be available, and it is essential to 
ensure access to it by confirming 
this with the relevant authority. The 
water should be tested to determine 
its suitability for irrigation; it 
should also be tested for chemical 
contamination, particularly if the 
source comes via an adjoining (non- 
organic) property—for example, 
from a creek, river or irrigation 
channel. 


4.1.4 Proximity to non- 
organic neighbours 


Although proximity to non- 
organic neighbours is not the 
deciding factor when choosing 
the site of an organic vegetable 
growing enterprise, it is important 
to determine the potential for 
chemical contamination from those 
neighbours. It is advisable that 
organic producers approach their 
neighbours and explain that they 
are organic growers and that they 
risk de-certification if chemical 





A large, reliable water supply must be available 


contamination of their produce 
occurs. The New South Wales 
Pesticides Act 1999 offers some 
legal protection against pesticide 
contamination. 


If there is potential for 
contamination, organic producers 
are required to incorporate non- 
certified buffer zones between 

the certified area and adjoining 
properties. Buffer zones can consist 
of windbreaks, wildlife and insectary 
corridors, or uncertified cropping 
areas. Properly selected and located, 
zones of vegetation add to the 
biodiversity on a farm and attract 
birds and other beneficial species 
that help control pests. 


4.1.5 Transport 


Access to reliable transport is 
essential for moving fresh produce 
to market. The transport might 
need to be refrigerated if highly 
perishable crops are grown, and 
transport operators should be made 
aware that the produce is organic 
and that it must be isolated from 
conventional produce to minimise 
the risk of contamination. 


4.1.6 Labour 


Vegetable production is usually a 
labour-intensive enterprise—and 
particularly so for an organic 
vegetable enterprise. Some 
estimates suggest that one person 
can efficiently operate a 1-hectare 


mixed organic vegetable enterprise. 
Access to additional labour should, 
however, be considered, especially 
during peak harvest periods and 

for any extensive hand-weeding 
operations. If on-farm value-adding 
is done, extra labour will almost 
certainly be needed. 


4.1.7 Equipment 


Many successful larger organic 
vegetable enterprises use a range 

of specialised equipment to 

help with farm operations. The 
equipment needed depends largely 
on individual situations. Most 
producers grow vegetables on 
raised beds (1.5-metre centres are 
common), so tractors require high 
clearance and a wheel spacing that 
suits the bed size. An extensive 
range of farm equipment is available 
to market gardeners, although some 
of it—particularly equipment used 
in weed management—is expensive 
or hard to obtain in Australia. The 
good news, however, is that more 

is being imported or manufactured 
locally by entrepreneurial dealers 
and growers. Although it might 

be possible to modify existing 
equipment, some purchases should 
nevertheless be budgeted for. 
Among the specialist equipment 
currently in use in Australia are 
flame and steam weeders and brush 
weeders. 


Some of the most useful tools for 
organic farmers are hand operated. 
Such tools often allow for greater 
flexibility and accuracy under a 
greater range of conditions. For 
larger vegetable enterprises, an 
excellent reading resource is Stee/ 

in the Field: a farmer's guide to 

weed management tools (Bowman 
1997), which provides case studies 
of a number of organic vegetable 
producers and describes, among 
other things, their choice of 
equipment, the equipment’s uses, its 
compatibility with other equipment, 
and the suppliers. Appendix A lists 
a number of equipment suppliers. 


4.1.8 Monitoring 
performance 


Record keeping is essential and 

is a requirement of certification 
compliance. Ideally, all growing beds 
should be numbered, and records 
should be kept of crops grown, 
weed, pest and disease incidence 
and control measures used, successes 
and failures, soil analysis results, 
green manures, fertilisers and other 
inputs applied, and weather data. 
Information should be recorded 
immediately after an operation is 
completed. 


4.2 Designing the 
rotation 


Organic crop agronomy differs 
according to the growth cycle of 
the crop species in question. These 
species can be broadly classified into 
three production groups: 


* perennial—permanent planting, 
often with a dormant ‘non- 
growth period. An example is 
asparagus 

* broadacre annual—annual 
growth cycle; extensive longer 
rotation; may include legumes 
and/or green manures, cereals 
and livestock in the rotation. 
Examples are pumpkin, potatoes, 
beets, and carrots 


* intensive annual—seasonal 
growth cycle; intensive rotation; 
usually includes planting of 
intermittent green manure crops. 
Examples are leaf vegetables (for 
example, lettuce and Chinese 
greens), tomatoes and brassicas 
(for example, broccoli). 


Organic vegetable systems are by no 
means limited to these three systems. 
For example, perennial species such 
as asparagus can be interplanted 
with annual vegetables or herbs. 


These systems are further 
influenced by the system design. A 
number of aspects of design need to 
be considered: 


* the rotation sequence 
(temporal), where crop choice 
and the timing of operations are 
considered 


* the layout within a rotation 
(spatial), where row spacing, 
sowing density and intercrop 
spacing are considered to 
afford optimum resilience to 
pests, diseases and weeds and 
to facilitate operations such as 
harvesting and cultivation. 


* the relationship of the crop to 
other natural features on the 
farm. For example, location 
and design of shelter belts and 
insectaries to encourage the 
build-up of natural predators. 


These design considerations 
greatly affect a producer's ability to 
effectively manage pests, weeds and 
diseases organically. 


4.2.1The rotation 
sequence 


Perhaps the most crucial 
management decision for an 
organic vegetable farmer is the 
design of the cropping rotation, 
which should meet the farmer’s 
production and financial needs 
while also implementing sustainable 
agricultural practices. 


The choice of vegetable crops and 
their relationship with one another, 
with fertility building and with pest 
and disease—breaking crops such 

as pastures and green manures are 
all factors that must be considered 
when deciding on the rotation 
design. Other factors that should be 
taken into account are the market 
for the chosen crops, the available 
resources (for example, labour and 
equipment), the economics of the 
rotation and, if they are to be a part 
of the rotation, the role of livestock. 


4.2.2 Rotation rules 


Although there are a number of 
rules that should be followed when 
designing a rotation, flexibility is a 


central consideration: there is no 
point sticking to a planned rotation 
if, for example, the market for a 
particular crop has slumped. When 
choosing crops for a rotation it is a 
good idea to have a number of uses 
in mind—say, processed or fresh— 
and in such a situation careful 
choice of variety is crucial. Organic 
certifiers might stipulate that in 
any three-year period at least one 
year should include a green manure 
crop, leguminous crop or pasture 
phase. This might not be required 
if compost is regularly applied for 
primary fertility building or where 
livestock are incorporated in the 
system. 


Generally, however, the following 


rules should be applied: 


* Avoid repeat cropping with the 
same species. For crop rotation to 
be effective, vegetables belonging 
to the same plant family should 
not be planted in the same 
location for two or three years, 
or perhaps even longer if soil 
borne diseases are known to 
exist. This avoids the potential 
for pest and disease build-up. 
Knowledge of which insects, 
diseases and weeds may cause 
problems, their life cycles, and 
the conditions that favour their 
development is essential, to help 
plan the rotation and to develop 
management strategies to avoid 
or overcome problems. 


* Crop rotation and weed control. 
Some crops and cropping 
conditions seem to encourage 
particular weed problems. 
These problems can occur in 
the current crop or in the next 
seasons crop. It is important to 
note and record these weeds, 
particularly during the early 
planning stages, so that it is 
possible to plan their control 
when those conditions recur 
in the rotation. Some crops 
and weeds can affect the 
growth of subsequent crops or 
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weeds by exuding a chemical, 

a phenomenon known as 
allelopathy. Allelopathic 
influences can be both an 
advantage (if they affect weeds) 
or a disadvantage (if they affect 
the crop). 


* Precede soil-depleting crops with 
soil-replenishing crops. A rotation 
should generally consist of soil- 
depleting and soil-replenishing 
crops. Legumes can provide 
nitrogen for subsequent crops. 
Other crops, such as those with 
deep tap roots, have the ability 
to exploit a greater area of the 
soil nutritive reserve. Turning 
in refuse from these crops will 
help recycle deep nutrients for 
use by shallow-rooted crops. 
Crops with fibrous root systems 
are also important for nutrient 
exploration. Some crops are 
chosen on the basis of their 
ability to add to soil organic 
matter. With green manure 
crops, the aim should be to have 
a range of species that fulfil all of 


these requirements. 


The composition and timing of 
incorporating a green manure 
crop can be designed either to 
supply essential nutrients (if 
ploughed under when young or, 
for legumes, at early flowering) 
or to boost organic matter and 
improve soil structure (if allowed 
to produce maximum crop 
biomass before being ploughed 
in). Table 4.1 shows two possible 
green manure mixes, their cost, 
and their biomass contribution. 


Crops having higher nitrogen 


Table 4.1 Two possible green 
biomass contribution 


Field pea mix 

50kg/ha field pea (Dundale) 

20kg/ha oats (echidna) 

1.4kg/ha fodder mustard (Winfried) 
60kg/ha faba beans (mixed) 
Biomass yield/ha: 48.450 tonnes 
Sowing rate: 131.4kg/ha (total mix) 
Cost of mix: $159.0/ha 











requirements should follow 
green manure crops. These 
include crops such as lettuce 
and sweet corn, which have a 
shallow, fibrous root system. 


‘These would then be followed in 


the rotation by flowering crops 
such as broccoli and cauliflower, 
which have lower nutritional 
requirements, and then by a 
deeper rooted fruiting vegetable 
such as pumpkin. The final 
crop in the rotation would be a 
root vegetable: these have the 


greatest ability to exploit the soil 


profile for remaining nutrients. 
This could then be followed by 
two green manure crops—one 
to increase soil organic matter 
(for example, an oat-based crop) 
and the other legume based—to 
precede the start of the next 
vegetable rotation. Alternatively, 
a single green manure crop and 
compost could be applied. 


Incorporation ofa green manure 


crop in the rotation does not 
preclude supplying additional 
nutrients before or during a 
vegetable crop’s growth. Soil 
and leaf analysis will help to 
determine these requirements. 
Section 4.4 discusses crops’ 
nutritional requirements in 
greater detail. 

* Use the root physiology of crops 
to help improve soil structure. 
Some crop species—such as 
sunflowers—have extensive and 
penetrating root systems. These 
can also be incorporated in the 
rotation, reducing the need for 
primary tillage. 


manure mixes: cost and 


Vetch mix 





30kg/ha vetch (Popany) 

20kg/ha oats (echidna) 

1.4kg/ha fodder mustard (Winfried) 
30kg/ha faba beans (mixed) 
Biomass yield/ha: 39.967 tonnes 
Sowing rate: 81.4kg/ha (total mix) 
Cost of mix: $94.3/ha 








4.2.3 Spatial design 
considerations 


Row and inter-row spacing, the 
number of crop rows per bed, and 
interplanting with other species 
to act as insectaries or trap crops 
are some of the spatial design 
considerations when planning a 


cropping phase. 


Weed management 


Weeds grow best where there is 
minimal competition—for example, 
where there are gaps in a crop 
stand. Because weeds are better 
competitors, they will occupy these 
sites rapidly. Several practices can 
reduce the potential for weeds to 
invade a site: 


* decreasing the inter-row 
spacing—that is, increasing the 
crop sowing rate 

* decreasing the distance between 
rows or beds 


increasing the number of crop 
rows on a bed 

* growing a competitive crop or a 
crop that is readily cultivated — 
for example, pumpkin and 
potatoes. 


The aim is to close the crop canopy 
as quickly as possible. In the case 

of crops that never establish a 
competitive canopy—such as 
onions and, to a lesser extent, 
carrots—other strategies are 
needed. Of course, any strategy 

that changes crop or row spacing 
must be compatible with the 
available machinery and equipment. 
Experimentation might be needed 
in order to determine the optimum 
spacing for each crop. Increasing 
the sowing rate can affect the 

total yield and the size of the 
product—for example, the head size 
of cauliflowers and the bulb size of 


onions. 


Pest management 


The crop spacing and its 
relationship with other crops 


can influence the occurrence 

and dispersal of pests and their 
predators. Insectaries (to provide 
food sources and thus encourage 
beneficial predatory insects) and 
trap crops (to provide a preferred 
food source for the pest) are often 
interplanted in strips or planted as a 
border surrounding the main crop. 
Research in the United States has 
shown that substantial numbers 

of beneficial insects can move 

up to 113 metres from insectary 
hedgerows into adjacent vegetable 
crops. Research into spatial design 
for insectaries and trap crops is 
increasing, but there is as yet little 
information available about optimal 
design for the management of 
specific pest and predator species. 


Understanding a pest’s ecology and 
dispersal characteristics will help 
when designing cropping layouts. 
For example, to limit the spread 

of aphid-transmitted virus, crops 
planted later can be planted upwind 
of fields planted beforehand. In 
New Zealand beetle banks have 
been successfully used around crops 
to prevent pests moving into the 
crops. Some planting layouts can 
also confuse pests and thus reduce 
egg laying or dispersal. 


4.3 Variety and crop 
selection 


Market suitability, physiological 
characteristics, pest and disease 
resistance, seed or seedling 
availability, and environmental 
suitability are all considerations 
when determining what variety of 
crop to plant. Since 31 December 
2003 it has been a requirement of 
the National Standard for Organic 
and Biodynamic Produce that 

the chosen variety be obtained 
from organically certified seed or 
seedlings. The variety should also be 
popular in the marketplace, be high 
yielding, have good pest and disease 
resistance, and have good seedling 
vigour and canopy development 





Market research is essential for determining which vegetables are popular with consumers. ( Organic products in 
a Woolworths supermarket.) 


in order to smother weeds. Some 
varieties have features—for example, 
hairs or a rough surface—that make 
them unattractive to pests. 


4.3.1 Market suitability 


Market research is essential for 
determining which vegetables are 
popular with consumers. Contact 
organic wholesalers, retailers and 
exporters and find out what is 
required and when it is required. 
Some types of vegetables might 

be undersupplied at particular 
times of the year, and it might be 
possible to fill that seasonal gap. 
Restaurants or caterers might want 
specialty vegetables—for example, 
‘mini’ vegetables. Local markets 

or farm-gate sales might be a 
possibility, in which case growing a 
broad range of popular lines could 
be the best option. A vegetable 
processor is another possibility: 
organic baby food is being marketed 
by a number of processors in 
Australia and elsewhere. A study 
by the Queensland Department 
of Primary Industries found that 
there is an export market for 
frozen organic vegetables (Lakin & 
Shannon 1999). 


Generally, there are preferred 
cultivars for processing and for the 


fresh-food market; this should be 
researched. Processors will probably 
have their own requirements, which 
could include variety, timing and 
quantity of supply, shape, or specific 
composition requirements such as 
the percentage of soluble solids in 
the product. 


4.3.2 Environmental 
suitability 

Once the decision has been made 
about what to grow, the next step 

is to choose a suitable cultivar. 

Do some ‘local’ research: contact 
the local agriculture department, 
producers and home gardeners 

to find out what performs well in 
the area. Soil type and seasonal 
characteristics such as day length 
and temperature range all influence 
what cultivars can be grown and 
when they can be grown. It may be 
possible to modify environmental 
factors to protect or change the 
maturity date of crops: crop (or row) 
covers and glasshouse production 
can achieve this. 


4.3.3 Pest, disease and 
weed resilience 

Among the variety features that will 
give an organic crop an advantage 
are inherited disease and pest 
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Green manure crops of oats, faba bean and vetch, NSW Department of Primary 
Industries organic demonstration site, Yanco. Photo: NSW Department of 
Primary Industries. 


resistance, seedling vigour, broad 
leaves (to shade out weeds) and 
‘hairy’ fruit (as in some types of 
squash) to deter pests. Varieties 
selected on the basis of their 
maturity date can be planted to 
avoid periods of high pest and 


disease incidence. 


4.3.4 Seed and seedling 
availability 

Organic certification standards 
require that first preference be given 
to planting organically raised seeds 
or seedlings. 


Since 1 January 2004 this has been 
a requirement of the National 
Standard for Organic and 
Biodynamic Produce. An industry 
database of producers and suppliers 
of organic seed and seedlings is 
being developed. 


Open-pollinated and non-hybrid 
varieties are also preferred but are 
not essential. Genetically modified 
(transgenic) cultivars are not 
permitted in organic systems. 


Care should be taken to ensure that 


the seed has acceptable germination. 


A few seeds planted in a pot before 
sowing will give an indication of the 
germination percentage. Seed must 
not be treated with pre-sowing 
chemicals. 


4.4 Soil fertility and crop 
nutrition 


Organic farming starts with the 
soil. The organic farmer's primary 
aim should be to provide crop and 
animal nutrition by implementing 
practices that nurture the soil, 
stimulate soil life, and conserve 
nutrients. This involves developing 
both long-term and short-term 
strategies to improve soil health and 
to supply crop nutrition. 


4.4.1 Organic soil 
conversion 


Organic conversion is not just 
about replacing a high-chemical 
input system with a no-input, or 
every ‘alternative’ input, system. The 
organic soil-building process goes 
through three critical stages, which 
can be referred to as the ‘adjustment 
phase’, the ‘comfort phase’ and the 
‘maintenance phase’. 


The adjustment phase 


The adjustment phase involves 
developing a system that reduces 
the crop’s reliance on artificial 
chemicals. This could be likened 
to going ‘cold turkey’ for farming 
systems that are heavily dependent 
on chemical inputs. During this 
phase some farmers have observed 
that crop yields can decline as the 


system converts from a chemical 

to a biological one and is starved of 
its regular ‘fix’ of readily available, 
chemical fertilisers. 


The length of this preliminary soil- 
building process depends largely on 
the soil’s pre-existing condition and 
fertiliser history. The phase involves 
increasing biological activity by 
providing optimal soil conditions. 
The challenge for organic farmers 
is to develop and adopt a cost- 
effective strategy that encourages 
and builds biological processes in 
the soil while maintaining optimal 
plant nutrition. In addition to 
standard organic practices—such as 
planting legumes and green manure 
crops and applying compost and 
rock dusts—commercial organic 
fertilisers, seaweed, fish emulsion, 
sugar solutions and microbial 
preparations are applied to 
stimulate soil biological activity and 
supplement plant health. 


The comfort phase 


The comfort phase coincides with 
an increase in biological activity and 
a corresponding release of previously 
‘locked-up’, or unavailable, nutrients. 
It is during this phase that optimal 
crop yields are reached. Organic 
farmers need to be careful not to 
over-fertilise during this phase. This 
is more likely to occur in intensive 
horticulture systems, where 
application of compost and green 
manuring are common practice. 
Over-fertilisation usually manifests 
itself through crop physiological 
problems and an increased 
incidence of pests and diseases. 


Farmers should also be aware that 
a running down of the nutrient 
reserve can also occur if the soil 
system is not being monitored 
properly. Usually, organic farmers 
regularly monitor soil nutrient 
levels. Soil and plant tissue testing 
allows nutrient requirements to be 
tracked, thus avoiding ‘overfeeding’ 
or ‘underfeeding’ the soil system. 


The maintenance phase 


Research has shown that some 
organic systems have, over a 
relatively long period, experienced 
a decline in soil nutrient reserves 
(Small et al. 1994; Penfold et al. 
1995). This could be attributed 

to long-term drawing down of 
nutrients during harvesting of crop 
or (less so) livestock products and 
through natural processes such as 
leaching. In Australia this has been 
particularly evident in broad-acre 
cropping and livestock enterprises 
where a phosphorous deficiency has 
been found. This has implications 
for cereal and legume crops: 
phosphorous deficiency in legumes 
adversely affects the plant’s ability 
to fix atmospheric nitrogen in root 
nodules; nitrogen fixed by legumes 
is an essential nutrient in subsequent 
crops in the cropping rotation. 


Preparing a nutrient budget by 
reconciling inputs and outputs 
and correlating this with regular 
soil tests and crop performance 
can help organic producers track 
the performance of the annual soil 
nutrient cycle. 


Increasing biological activity 


Organic conversion begins with a 
process that encourages increased 
activity by microbes and arthropods 
in the soil. The elemental 
composition, structure and organic 
matter content of the soil need to be 
favourable if biological activity is to 
be increased. 


Biological activity in the soil begins 
with the breakdown of organic 
matter. During the decomposition 
process the organic molecules in 
organic matter are either broken 
down into simpler organic 
molecules that require further 
decomposition or converted into 
mineralised nutrients. Organic 
farmers supply organic matter 
through incorporation of green 
manure crops and crop refuse and 
the addition of compost. 





Lucerne is undersown eight weeks after the emergence of sweet corn. Following 
the corn harvest, the lucerne growth accelerates rapidly. NSW Department 
of Primary Industries organic demonstration site, Yanco. Photo: NSW 


Department of Primary Industries. 


The use of bio-indicators is 
becoming increasingly important 
as a way of assessing soil health. 
Pankhurst et al. (1997) review how 
soil organisms and biotic processes 
can be used as indicators of soil 
health. A variety of techniques can 
be used for assessing biological 
activity, among them measurement 
of soil microbial activity based on 
the soil’s carbon dioxide respiration, 
DNA testing to determine the 
diversity and abundance of micro- 
organisms present, and an ‘in-situ’ 
technique based on measuring the 
tensile strength of a cotton strip 
that has been buried in the soil. 
Commercial laboratories offering 
services to assess soils for microbial 
status are now becoming more 
common in Australia. 


Green manuring 


Green manure crops are grown 
specifically for cultivation back 
into the soil in order to build up 
organic matter and nutrients and 
to stimulate biological activity. The 
type of green manure crop and 

the stage at which it is turned in 
determine the amount of organic 
matter or nutrients returned to 

the soil. A lush, actively growing 
legume sward (of vetch, faba beans 
or lupins, for example) contains 
large amounts of nitrogen (50-140 
kilograms of nitrogen gain per 


hectare) that is released to the soil 
upon cultivation. The same crop, 
when allowed to mature, contributes 
more organic matter but less 
available nitrogen. If a soil is low in 
organic matter, a green manure crop 
that increases organic matter (for 
example, oats) is desirable. 


Green manures can also act as 
‘break crops’ to reduce the carryover 
of pests and diseases in subsequent 
crops in the rotation. They are an 
essential component in intensive 
organic annual cropping rotations. 


Nitrate leaching following the 
incorporation of a green manure 
crop can occur when rainfall 
exceeds evaporation, resulting in net 
drainage. There is some evidence 
that nitrate leaching might be less 
under an organic system than under 
a conventional system (Lampkin 
1990). Nitrate leached below the 
root zone is effectively lost from 

the system. Rotation design within 
the organic system must take into 
account the need to minimise large 
nitrogen losses following ploughing 
in of the green manure crop. Early 
establishment of a cereal crop 
immediately after incorporating the 
green manure has been shown to 

be one of the most effective ways of 
reducing nitrate leaching. 
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Some organic farmers apply foliar 
sprays of sugar, molasses or compost 
teas to green manure crops prior to 
turning the crop in. This is thought 
to provide additional energy for 
micro-organisms, enabling a more 
rapid breakdown of green matter 
prior to planting the next crop. 


Undersowing crops 


Undersowing crops—for example, 
barley with the grass or clover 
pasture that will follow in the 
rotation in the succeeding year or 
almost any leguminous crop—is 
central to organic systems. The 
practice has been shown to have 
beneficial effects on the diversity 
and abundance of insect species 
(Vickermann 1978). Other benefits 
are the potential for higher protein 
content in cereals undersown with 
a legume as a result of a small net 
nitrogen gain, improved weed 
suppression, improved pest and 
disease control, and establishment 
of that very important clover-based 
pasture (Lampkin 1990). 


Permanent swards and pastures 


In both livestock and cropping 
enterprises legume-based pastures 
provide the system's main nitrogen 
input and livestock largely recycle 
other nutrients. In orchards, 
permanent swards, or sods, are 
sometimes planted between 

the rows and are the preferred 





method of inter-row management 
because the soil ecosystem remains 
undisturbed. This favours the 
development of plant roots, soil 
microfauna and flora, worms and 
mycorrhiza and helps retain good 
soil structure. 


A mixture of deep-rooted and 
shallow-rooted species increases the 
potential for gaining access to soil 
nutrients; for example, in organic 
pastures herbs such as chicory, 
plantain, yarrow and caraway are 
often added. Ideally, an orchard sod 
consists of a range of perennial plant 
species. Grasses such as ryegrass 
and fescue are efficient in obtaining 
potassium from the soil and are 
able to make use of excess organic 
nitrogen. Legumes such as clover 
and lucerne can contribute 40-140 
kilograms per hectare per year of 
nitrogen to the soil reservoir. Herbs 
such as plantain and chicory often 
have a higher mineral content and 
have deep roots capable of bringing 
up leached elements that would 
otherwise be unavailable to the crop. 


Compost 


Compost is a primary source of 
nutrients and organic matter in 
intensive organic farming systems 
and an invaluable food source for 
soil micro-organisms. Compost 
is not widely used in Australian 
broad-acre organic cropping 


Having a mix of deep-rooted, shallow-rooted, fibrous-rooted and nitrogen-fixing species in green manure crops 
increases the potential for gaining access to soil nutrients and improving soil structure. Pictured here are, from 


left to right, oat, faba bean and fodder rape roots. Photo: NSW Department of Primary Industries. 


systems because sources of compost 
material are limited and, when 
available, often costly. Animal 
manures and crop refuse are the 
main ingredients of compost. 
Organic standards require that 
imported manure intended for 
application be composted before 
use. 


The primary benefits of compost 
are that it is a more stable form 
of organic matter than raw waste 
and weed seeds and diseases are 
destroyed during the composting 
process. When manure is 
composted, it is easier to spread, 
and losses to the environment 

are minimised. Rock dusts and 
clay added to compost in small 
quantities can help reduce nitrogen 
losses from the heap by absorbing 
ammonia (Lampkin 1990). 


Many recipes and techniques are 
advocated for composting. The 
Australian Standard for Composts, 
Soil Conditioners and Mulches (AS 
4454-1999) defines composting 

as ‘the process whereby organic 
materials are pasteurised and 
microbiologically transformed 
under aerobic and thermophilic 
conditions for a period of not less 
than 6 weeks’. The pasteurisation 
process is described as having ‘the 
whole mass of constantly moist 
material subject to at least three 
consecutive days at a minimum 
temperature of 55°C’. 


The principal aim of composting 
is to produce a stable humic 
compound. This is achieved by 
mixing main ingredients together 
in quantities that achieve a suitable 
carbon—nitrogen ratio. The ideal 
ratio lies between 25:1 and 35:1 
(Lampkin 1990). Moisture 
content is also important and 
ideally should be about 55 to 70 
per cent. Compost heaps should 
be designed to allow sufficient air 
access. Microbial activity quickly 
raises the temperature of the 
heap to 55°C, where it stays for a 





Compost—a primary source of organic matter and 
nutrients in intensive organic farming systems. 
Compost production at NSW Department of 
Primary Industries organic demonstration site, Yanco. 


Photo: NSW Department of Primary Industries. 


minimum of three days before the 
compost heap is then turned (ASA 
standards specify a minimum of 
three turns) to allow for thorough 
mixing and a further heating of any 
undecomposed material. 


Compost is usually applied at a rate 
of 5 to 20 tonnes a hectare—the 
higher rate on sandier soils. Some 
certifiers put limitations on compost 
rates above 20 tonnes a hectare. Soil 
analysis and crop requirements will 
help determine application rates. 


Organic farmers should aim to 
establish on-farm composting and 
handling facilities, which should be 
sited well away from watercourses 
and dams. Efforts should be made 
to avoid run-off and nutrient 
loss—for example, by covering the 
compost windrow. A grassed buffer 
area downslope of the windrow 
will help absorb nutrient run-off. 
If a certified source of compost 

is available locally, this could be a 
preferred option, provided it is cost 
effective (include the transport 
costs). 


Suitable equipment is needed for 
handling, turning and spreading 
the compost. This might include 
a front-end loader or tractor- 


mounted bucket for loading and 
turning and a manure spreader for 
application. 


Rock dusts and re-mineralisation 


Many Australian soils are leached of 
elements essential for plant growth. 
Moreover, many years of farming 
with an emphasis on supplying a 
nitrogen—phosphorus—potassium 
fertiliser regime, at the expense 

of minor elements, might have 
resulted in further ‘mining’ of 

some trace elements. This theory 
has some support: evidence 
suggests a gradual decline in the 
elemental composition of fresh 
fruit and vegetables since the 1940s 
(McCance & Widdowson 1992). 


Soils with higher biological activity 
play an important part in increasing 
the availability of micronutrients. 
Much research has been done into 
the symbiotic roles of arbuscular 
mycorrhiza fungi in increasing 
phosphorus availability in plants 
and rhizobium bacteria and their 
ability to fix atmospheric nitrogen 
for plant use. There has, however, 
been little research into the role 

of other soil micro-organisms in 
improving micronutrient uptake by 
plants. 


The re-mineralisation of Australian 
farming soils is a strategy more 
recently proposed by some soil 
health experts. Various techniques 
for re-mineralisation are gaining an 
increased following among farmers; 
they are largely based on balancing 
soils’ cation exchange capacity and 
achieving a satisfactory calctum— 
magnesium ratio (Albrecht 1975). 
The effectiveness of the techniques 
is yet to be scientifically evaluated 
under Australian conditions. 


Re-mineralisation involves the 
addition of various rock-based 
materials, among them reactive and 
colloidal rock phosphate, dolomite, 
limestone and rock dusts (from 
silicate rocks, including basalt 

and bentonite), as well as some 


commercial organic blends. 


Rock dusts can be added directly 

to the soil or to compost heaps. 
Whatever the method of 
application, the release of nutrients 
from the rock dusts is accelerated by 
moist conditions, high temperatures 
and high biological activity—for 
example, during a green manure 
stage or composting. Finer particle 
size of the rock dust is preferred 

as this provides a greater surface 
area for micro-organisms to act on 
and hence a more rapid availability 
of nutrients to plants. Where 

soils have good biological activity 
and are subject to irrigation, the 
effectiveness of the mineral products 
can be further improved. 


Rock phosphate becomes available 
more quickly under acidic soil 
conditions (a pH less than 5.5) 
and where rainfall exceeds 600 
millimetres. Because the benefits 
of rock dusts are not available 
immediately to a crop, the dusts 
should be applied a few seasons 
before cropping. Consistent, small 
applications throughout the rotation 
should be considered. 


For growers buying mineral rock 
dusts, it is important to note that 
unacceptably high levels of heavy 
metals have been found in some 
commercial products. Unlike 
other commercial fertilisers, rock 
dusts are at present not required to 
undergo testing or to be registered 
under the Fertiliser Act 1998. Each 
batch bought should be tested, or 
a written declaration should be 
obtained from the manufacturer 
or supplier, in order to determine 
whether impurities are present. 


4.4.2 Improvements to 
soil structure 


Improvements in the biological 
activity and cation exchange 
capacity of soils will generally lead 
to an improvement in soil structure, 


but this needs to be supported by 
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suitable cultural practices. Use of 
suitable machinery at the correct 
soil moisture, incorporation of soil 
organic matter, and improvement 
of soils using differing types of 
crop root physiology are techniques 
organic farmers use in order to 
develop soil structure. 


Lampkin (1990) describes 
cultivation practices as having 

the greatest impact on the soil 

of any agricultural activity. He 
summarises the organic approach 
to soil cultivation as one that seeks 
to maintain soil structure and allow 
the soil to have vegetative cover 

for as long as possible within the 
rotation. Shallow cultivations, where 
only the surface layers of the soil are 
mixed, are an important element 

of this approach. Deep cultivation 
of dry soil is practised to loosen 

and aerate soil, avoiding inversion 
of the lower layers. Green manures 
or cereal crops are sown as soon as 
practicable following cultivation: 
their roots help stabilise loosened 
soil and minimise nitrate leaching. 


4.4.3 Correcting 
deficiencies organically 


Unseasonal weather, such as a 
prolonged dry spell or excessive 
moisture, or simply a miscalculation 
of crop nutrient requirements, can 
result in a nutrient deficiency in 

the crop. If this happens during a 
critical crop growth period, plant 
health can decline, predisposing the 
crop to pest and disease attack. A 
permanent yield loss could result, 
so it is necessary to correct any 
deficiency quickly. Leaf analysis is 
the most commonly used method 
of detecting deficiencies during 

the crop-growing period. Organic 
farmers use foliar sprays (such as 
fish and seaweed extracts) molasses, 
compost teas and trace elements 

to correct temporary deficiencies. 
Guidelines for foliar feeding of 
plants can be found on the website 
of the US National Sustainable 
Agriculture Information Service 


<http://www.attra.org/attra-pub/ 
PDF*foliar.pdf>. 


4.4.4 Livestock and soil 
nutrition 


Livestock play an important part 
in organic farming. Crop nutrition 
is improved when a pasture or 
grazing phase is incorporated in the 
cropping rotation. This is common 
practice in broad-acre systems 

and in some annual vegetable 
production systems. Among the 
nutritional benefits offered by a 
pasture phase are nitrogen fixation 
through the legume component 
and the recycling of organic matter 
and nutrients via livestock manure. 
The pasture phase can also help to 
suppress pests, disease and weeds 
by providing a break in the disease 
cycle. 


If well managed, poultry such as 
chickens, geese and ducks can 
provide valuable nutrient inputs as 
well as contributing to pest, disease 
and weed control. Section 2.2 
provides more information about 
managing livestock. 


4.4.5 Determining crop 
nutrient requirements 


The availability of nutrients in the 
soil and the growth stage of the 
crop will determine a crop’s nutrient 
requirements. Augmentation 

of nutrients in the soil reservoir 
necessitates a long-term fertility 
building program. Increasing 
biological activity and organic 
matter (and thus humus formation) 
and balancing other essential 
elements (for example, the calcium— 
magnesium balance) should be 
based on site-specific information 
collected through regular soil 
analysis. Soil tests are the first step 
to planning a soil management 


program. 


Soil tests should be conducted 
regularly—particularly during 
the early stages of conversion—to 
help track the effectiveness of soil 


improvement and crop nutrition 
programs. Soil samples should be 
collected from all representative 
soils on the farm, with care being 
taken to map out the location 

and depth of sampling. A good 
sampling procedure is described on 
the NSW Department of Primary 
Industries website <http://www. 
agric.nsw.gov.au/reader/6701>. 
Ideally, samples should be taken in 
the same area and during the same 
environmental (temperature, soil 
moisture) conditions each time. 


The samples should be sent to 

an independent, accredited soil 
laboratory. It is best to verify 

the sampling and packaging 
technique with the laboratory 
before dispatching the samples. 
Various levels of detail (and cost) 
are available with the analysis. A 
full analytical assessment (including 
an assessment of biological 
activity) costs from $80 to $150. 
Appendix A lists some accredited 
analytical laboratories. 


4.4.6 Seasonal nutrient 
requirements 


During conversion to organic 
production and during a crop’s 
growth period additional nutrients 
might need to be supplied. It is 
important that crop growth does 
not falter during the growing 
season, and in this instance sap 

or tissue tests on the crop offer 

a method of rapidly checking 

crop nutrient status. Nitrogen, 
phosphorous, potassium and 
calcium are the elements most often 


required by crops. 


Nitrogen 

Nitrogen is required in reasonable 
quantities by most vegetables. 
Unlike many elements, it is 
relatively mobile in the soil nutrient 
pool. As nitrate, nitrogen is water 
soluble and can be rapidly leached 
from the crop root zone. When 
large amounts of organic carbon are 
present—for example, when straw 


or crops rich in organic matter are 
turned into the soil—nitrogen can 
become temporarily unavailable 

as soil microbes use the nitrogen 

to help them digest the carbon. 
Nitrogen can also be lost in gaseous 
form, through the processes of 
denitrification and volatilisation. 


Before planting, nitrogen is supplied 
through incorporation in the soil 

of legume-based green manures, 
compost, blood and bone (usually 
applied as an ingredient during 
composting) and commercial 
organic fertilisers. Note that in the 
case of leeks, chives and shallots 
organic animal products such as 
blood and bone’ should not be 
applied immediately before planting 
because they attract the corn seed 
fly whose larvae will attack the 
planted cloves or germinating seed. 


Although nitrogen mineralisation 
can be high—up to 900 grams a 
day—this might be inadequate for 
a rapidly growing vegetable crop. 
Short-season crops such as radishes 
and beets will most probably be 
able to obtain all their nitrogen 
requirements from a green manure 
crop, compost or organic fertiliser 
that has been applied before 
planting. Crops with a growing 
season beyond six to eight weeks 
will probably need additional 
nitrogen, applied as a side-dressing 
or foliar spray or, if used, by means 
of drip irrigation. Commonly used 
substances are fish emulsion, worm 
juice and compost teas (made from 
stinging nettle, for example). 


Phosphorous 


Although soil tests might show 
there is sufficient phosphorus in the 
soil, the phosphorus might be in a 
form that is not readily available. 
Cold, wet soils, which can limit 
root growth, restrict phosphorus 
availability. In addition, organic 
sources of phosphorus are less 
soluble than conventional forms 
such as superphosphate, which 


is treated with sulphuric acid to 
increase its solubility, so there 

is a time lag before phosphorus 
becomes available for the crop. 
Increasing biological activity 
improves availability, but additional 
phosphorus applied in small, regular 
doses will ensure that a reliable 
supply is available for crop growth. 
Rock phosphate, guano, fish meal 
and bone meal! (usually added as 
an ingredient during composting) 
all contain moderate levels of 
phosphorus and are commonly 
applied in organic systems. 
Phosphorus should be applied at 
least a year before cropping. 


Potassium 


The element potassium is needed 
for flower and fruit development 
and to improve storage quality; 

it is particularly important for 
crops such as tomatoes. Among 

the organic sources of potassium 
are compost, seaweed, basic slag, 
wood ash, sulphate of potash, and 
green sand (langbeinite). Numerous 
commercial organic fertiliser blends 
containing potassium are available. 


Calcium 


Calcium is needed for plant 

cell strength, pest and disease 
resistance, and post-harvest quality. 
The Albrecht theory of plant 
nutrition holds that calcium and 

its relationship (ratio) with cations, 
particularly magnesium, are critical 
for soil-building processes and 

crop growth. Like phosphorus, 
calcium must be applied well before 
planting, with regular, small doses 
beneficial to sustain soil levels. 
Limestone (naturally mined), 
dolomite and gypsum are sources of 
calcium. Dolomite is also a source 
of magnesium, and gypsum also 
contains sulphur. 


Other elements 


Other minor elements essential for 
crop growth might be lacking in the 
soil. Commercial organic fertilisers, 
compost and foliar applications 


‘Precautions should be taken that the uptake of such products by livestock as part of their diet is avoided. 


of seaweed, worm liquid and 
compost teas can be used to remedy 
deficiencies. 


4.5 Soil preparation and 
planting 


Cultural management of soil in 
vegetable production systems is 

a matter of achieving a balance 
between the primary goal of 
maintaining or augmenting the 
level of organic matter and that 

of achieving an acceptable soil 
condition through the tillage that is 
required for crop growth and weed 
management. 


Conventional intensive tillage 
systems generally have long-term 
negative effects on organic carbon 
levels in the soil. Conservation 
tillage techniques, while minimising 
soil disturbance and carbon loss, 
generally leave crop residues on the 
soil surface. This creates problems 
for organic producers who rely on 
tillage to manage weeds, incorporate 
crop residues, and aerate the soil. 


4.5.1 Ground 
preparation 

Following any preliminary soil 
remediation works, the soil should 
be cultivated to a depth that 

will encourage root growth and 
drainage. On clay soils this might 
entail deep ripping or deep aeration 
with an implement such as the 
Agroplow’. Growing a deep-rooted 
crop such as sunflower might help 
break up hard pans and improve 
drainage. Adding gypsum can also 


improve drainage in some soils. 


Vegetables are generally grown in 
rows or beds, and ripping should 
follow this layout. Primary tillage 
usually involves developing a deep, 
friable soil, which is then formed 
into hills; if beds are to be used, 

a number of hills are combined 
into a bed. Further information 

on farming on raised beds can be 
obtained in the NSW Department 
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of Primary Industries Agfact, 
Cropping on Raised Beds in Southern 
NSW, see: < http://www.agric.nsw. 
gov.au/reader/soil-types-structure/ 
p1-2-1.pdfPMIvalObj=177338cdoct 
ype=document&MItypeObj=applic 
ation/pdf&name=/p1-2-1.pdf> 


Slowly available and soil-building 
substances such as compost, rock 
phosphate and lime are best applied 
before forming the beds. It is 
extremely important that the beds 
or rows be straight and the correct 
distance apart: otherwise, post- 
planting cultural operations such as 
inter-row weeding will be difficult. 
If well made, beds should last a 
couple of seasons before needing 
to be re-formed. If subsurface drip 
irrigation is to be used, it must be 
installed after bed-forming and 
before sowing the crop. 


Green manure should be 
incorporated well before the crop 

is planted. Organic matter (in this 
case, the green manure crop) must 
first be digested by micro-organisms 
before any nutritional benefits 
become available to subsequent 
crops. Nitrogen is used by micro- 
organisms as they consume and 
break down organic matter, and if 
a vegetable crop is planted when 
undecomposed organic matter is 
still present a temporary nitrogen 
deficiency can occur. Some organic 
practitioners spray molasses, 
compost teas, sugar or microbial 
solutions on the green manure crop 
before incorporation, to facilitate its 
breakdown. 


Incorporation of the green manure 
should be shallow, while still 
burying crop refuse. A bulky green 
manure might need to be slashed 
or mulched before incorporation, 
to facilitate breakdown. A rotary 
mulcher can be used very effectively 
to break up large amounts of crop 
refuse and can be adjusted to 
operate in the top 5 centimetres of 
soil. 


The timing of incorporating 

green manures also needs careful 
consideration. Rapidly growing, 
immature green manures break 
down more rapidly than green 
manures that are allowed to mature. 
In legumes, once flowering begins, 
the vegetative growth slows, and 
nitrogen that has been fixed by the 
plant begins to be used for seed 
production. This is lost nitrogen 

in terms of the vegetable rotation, 
so incorporation should occur 
before or during early flowering of 
the green manure. If a mixture of 
species is used in the green manure, 
it might be necessary to forfeit some 
nitrogen benefit in order to ensure 
that there is sufficient time for the 
organic matter to decompose before 
the vegetable crop is planted. Low 
soil moisture can also slow the rate 
of decomposition. Green manures 
should never be allowed to go to 
seed (unless the seed is to be saved 
for future planting) since this can 
cause weed problems in subsequent 
crops. 


Primary tillage can be very 
destructive of soil organic matter. 
The benefits of a green manure 
crop grown and incorporated before 
preliminary ground preparation 
and bed-forming can be quickly 
lost by excessive cultivation, or by 
cultivating at inappropriate soil 
moisture levels. Once the beds are 
formed, a green manure crop can 
be grown in situ, then mulched, 
and shallowly incorporated before 
the vegetable crop is planted. This 
cultivation can damage beds, so it is 
sometimes necessary to reshape the 
bed following incorporation of the 
green manure. 


Another green manuring technique 
uses the residues of crops such as 
vetch grown in the previous season. 
The vegetable crop is planted into 
the residual surface mulch of the 
cover crop. The technique relies 

on the senescence of growth in 

the cover crop. The crop is then 


mulched down to form a surface 
mulch. The technique relies, 
however, on the cover crop dying off 
before the vegetable crop is planted. 
The growth cycle of the cover crop 
must be completed in time for 

that crop to be mowed before the 
vegetable crop is planted. Provided 
dry conditions prevail, this can be 
achieved for a winter-grown cover 
crop to be followed by late-spring 
planted vegetables. Late spring rains 
can, however, cause unacceptable 
delays to cover crop senescence and 
crop sowing. In addition, planting 
into the cover crop residue calls for 
specialist equipment. Despite these 
problems, researching suitable cover 
crops and their management as 
surface mulches in organic vegetable 
production systems is worthwhile. 


4.5.2 Pre-irrigation 


Pre-irrigation or rainfall before 
planting is advantageous: it helps 
germinate weed seedlings and 
provides a moist seedbed into which 
the crop can be sown. The weeds 
are usually cultivated out before 
sowing: in this case, the cultivation 
should be shallow and should avoid 
soil inversion since this would 
promote further germination of 
weeds. An effective implement 

is one that ‘slices’ under the soil, 
lifting and removing young weeds. 
It is important to avoid cultivating 
if rain is imminent because the 
weeds will be transplanted. Flame, 
steam and brush weeders can 

also be used to control young 
weeds. If pre-irrigation is not 
possible, planting should avoid soil 
disturbance as much as possible. 
Some post-planting weed control 
will nevertheless be required. 


4.5.3 Planting 


Before planting, soil tests should 
be done in order to determine 
whether additional fertiliser is 
needed, given the crop’s known 
requirements. Organic fertilisers or 
compost can be surface applied or 


banded in the crop row. The time of 
planting should take into account 
the requirements of the variety to 

be grown, the market ‘window’ and 
if, by delaying planting or planting 
earlier, potential weed, pest or 
disease problems might be avoided. 


Since 1 January 2004 it has been 
mandatory to use organically 
produced planting material. If 
such material is not available, 
formal application must be made 
to the certifier for an exemption. 
Exemptions are granted only if 
it can be demonstrated that the 
variety in question is not available 
or the quality is not acceptable. 
It should still be possible for a 
commercial organic nursery to 
supply transplants, provided it 
receives plenty of notice (about 
15 weeks) in order to obtain the 
variety and prepare the order. 


Germination tests should be carried 
out before seed is sown. This can 

be done by placing a few seeds 

in a pot or between damp (not 

wet) tissue paper for a few days 

and recording the germination 
percentage. The sowing rate can be 
increased to compensate for reduced 
germination. Some seed sources are 
very unreliable, so it is advisable to 
obtain a written guarantee of the 
seed germination percentage and 
the seeds’ freshness. Seed not used 
immediately should be placed in an 
airtight container and refrigerated. 


Transplants should be checked for 
pests and any that are found should 
be removed before planting. A 
strong jet of water will physically 
dislodge some pests. Alternatively, 
they can be sprayed with an 
organically acceptable pesticide. The 
transplants should then be hardened 
off outdoors for a few days before 
being planted in the field. 


Seeds or transplants? 

Vegetables such as carrots do not 
transplant well, so seeds are the only 
option for planting. Transplanted 


(as opposed to direct-seeded) 

crops have an advantage in that 
they will be ahead of any weeds 
that germinate after planting and, 
if growing vigorously, will quickly 
shade out the weeds. Direct seeding 
tends to disturb the soil surface, 
encouraging weed germination. 
Irrigation can be crucial, especially 
for small-seeded species because 
they are not sown as deeply as large- 
seeded species. The soil surface 
must remain moist for longer to 
ensure good germination. Shallow- 
planted seeds are also more likely to 
be eaten by ants and birds. 


Another consideration is seedling 
vigour. Some species—for example, 
onions—have extremely slow early 
growth, particularly in cold and wet 
conditions. Weeds, on the other 
hand, are better adapted to these 
conditions and will quickly smother 
struggling vegetable seedlings. 


In general, small-seeded species 
are best transplanted—unless, 
like carrots, they do not like root 
disturbance—while larger seeded 
species such as pumpkin can be 
direct seeded. 


When seeding or transplanting, it 
is important that rows are uniform 
and straight, so that inter-row 
operations such as weeding can be 
carried out accurately. 


Plant spacing 


The sowing rate between and 
within rows is generally higher in 
organic systems compared with 
conventional systems. Higher 
sowing rates mean that gaps 
between the crop plants will be 
quickly filled, which discourages 
weed competition. Care is needed, 
however, to avoid compromising 
crop quality. A higher sowing 

rate also increases inter-crop 
competition and can result in a 
reduced overall yield or smaller sizes 
for produce; for example, onion 
bulb size and cauliflower head size 
decrease with increased sowing 


density, although this can also be 
used to advantage if the aim is to 
produce ‘mini-vegetables’. 


4.5.4 Post-planting 
operations 


Post-planting cultural operations 
consist of weed and pest 
management and, if required, 
application of organic fertiliser. 
Accuracy when operating 
equipment and precision timing of 
operations are essential. Specially 
designed inter-row cultivators can 
remove young weeds from around 
the crop. One such implement is the 
WeedFix”, which consists of a series 
of rotating tines mounted either 
side of crop guards. The tines ‘stir’ 
the soil surface, dislodging weeds, 
while the guards prevent damage 
to the crop. The tines can be 
operated in two directions—either 
throwing soil towards the crop, 
thus smothering weeds in close 
proximity to the crop, or throwing 
soil away from the crop, removing 
the weeds. 


Other types of equipment are 
also available for post-planting 
cultural operations, among them 
flame or hot-air weeders, brush 
weeders, rotating cultivators, and 
various toolbar attachments such as 
bean knives and Alabama sweeps. 
Highly recommended reading is 
Steel in the Field: a farmers guide to 
weed management tools (Bowman 
1997), which documents farmers’ 
experiences in this regard. See: < 
http://www.sare.org/publications/ 
steel/steel.pdf> 


4.6 Irrigation 


Organic standards require 

that irrigation monitoring and 
scheduling techniques be used and 
that irrigation practices minimise 
disturbances to the environment 
and natural ecosystems. 


The best possible yields are 


obtained by maintaining uniform 
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soil moisture in the root zone 
during the growing season. This 
requires a thorough knowledge of 
the crop’s water requirements and 
the soil’s water-holding capacity. 
Applying only the amount of water 
required by the crop leads to savings 
on pumping, fertigation (irrigation 
incorporating nutrients) and water 
costs and limits run-off problems. 
Information about good irrigation 
management practice is available on 
the NSW Department of Primary 
Industries website <http://www. 
agric.nsw.gov.au/reader/8054>. Also 
available from the department are 
publications providing guidelines 
for irrigation of processing 
tomatoes, onions and carrots, and 
melons. 


Drip irrigation is the most efficient 
form of irrigation. It provides 
water directly to the plant, rather 
than wetting the entire soil surface, 
which can encourage additional 
weed growth. It has the further 
advantage that nutrients can be 
supplied by fertigation to the crop 
during the growing season. Cultural 
operations can, however, be made 
more difficult if the drip lines are 
laid on the bed’s surface. 


Drip lines can be installed beneath 
the surface to facilitate cultural 
operations, although roots can 
grow into the lines and cause 
blockages. Most subsurface drip 

is impregnated with a herbicide 

to prevent root intrusion, so 
organic producers need to inform 
manufacturers that they require 
herbicide-free drip line. Seasonal 
flushing of lines—with an 
organically approved substance— 
should be carried out to ensure that 
the lines are kept free of blockages. 


Furrow irrigation is another 
form of irrigation commonly 
used in vegetable production, 
but it is becoming less popular 
because of increased water costs 
and environmental awareness. 
Furrow irrigation of row crops 


— an a = Ape. = 


The WeedFix® cultivator has been used successfully to control a range of weed species in row crops at the NSW 





Department of Primary Industries organic demonstration site, Yanco. Photo: NSW Department of Primary 


Industries. 


usually results in considerable 

tail drainage, and this should be 
collected into a drainage recycling 
system. The recycling saves water, 
reduces nutrient loading in off- 
farm waterways, and provides an 
opportunity to increase biodiversity 
through wetland construction. The 
NSW Department of Primary 
Industries publication Managing 
Wetlands on Farms (1995) is a useful 
guide to planning and establishing 
on-farm wetlands. The NSW 

DPI Agnote: Managing waste 
water from intensive horticulture: a 
wetland system, can be viewed at: < 
http://www.agric.nsw.gov.au/reader/ 
horticulture-wastewater/dpi381. 
pdfeMIvalObj=10076&doctype=do 
cument&MItypeObj=application/ 
pdf&name=/dpi381.pdf> 


Irrigation management is also a 
valuable tool for controlling weeds. 
Strategic scheduling of irrigation 
can be used to germinate weeds 

so that control action can be taken 
before the main crop is planted. 


Producers should consider 
undertaking an irrigation 
management course such as 

Water Wise on the Farm. These 
are offered by state agriculture 
departments and in some cases can 
be a prerequisite to obtaining an 
irrigation licence. 


4.7 Weeds 


The use of synthetic herbicides is 
prohibited under organic standards, 
and many organic producers say 
that effective weed management is 
one of the greatest impediments to 
conversion and successful organic 
vegetable production. 


4.7.1 Planning a weed 
management program 


The following principles should be 
considered when planning a weed 
management program: 


* Learn to identify weeds. Learn 
about weed lifecycles and 
growth habits—including the 
time of emergence, growth 
rates, the method of dispersion, 
and the time of seed set—and 
why the weeds are filling that 
ecological niche. 


* Maintain a longer term outlook, 
rather than focusing only on 
the current or coming season. 
It is necessary to determine 
how weeds can be managed 
throughout the rotation. Seed 
bank reduction can take a 
number of years. 


* ‘Take an integrated approach 
to weed management. Avoid 
relying on a limited number of 
methods. Be innovative with 
equipment, tillage and rotations. 


* Planning should aim to prevent 
weed outbreaks. Once there, 
weed problems are much harder 
to manage. 


* Observe and record changes to 
weed populations in each field. 


* Introduce changes to the lowest 
risk crops in the rotation. 


* Identify the soil characteristics 
or management practices that 
favour specific weeds. The 
presence of a particular weed 
species might be an indication 
of a soil fertility or soil structural 
problem. A slight change in pH 
or improvements to irrigation 
management or drainage can 
change the conditions that were 
prompting growth and the 
spread of the weed. 


* Build weed management 
strategies into whole-farm 
planning. For example, design 
a fence layout and paddock size 
that allow for strategic grazing 
(for example, with goats), 
grow less competitive crops in 
paddocks where weeds are not 
a problem, leave uncultivated 
areas to host potential biological 
control agents (for example, 
Patterson's curse weevil), and 
choose crops that are able to 
compete effectively with weeds. 


It is important to also remember 
that weeds can be beneficial. 
Among the possible benefits to the 
farming system are erosion control, 
habitats for insects, capturing soil 
nutrients and moisture at depth, 
and food or medicinal value for 
livestock (provided of course they 
are not toxic). 


4.7.2 Reducing the bank 
of weed seed 


Preventing weeds going to seed can 
greatly reduce weed pressure. Most 
soils contain a significant weed 
seed population, and each time soil 
is disturbed some of the seeds will 
germinate. It is possible, however, 
to gradually reduce this population 


by preventing weeds going to seed 
during the season and following up 
with off-season control measures. 


Planting short-season crops such as 
lettuce provides more opportunities 
for weed suppression; competitive 
cover crops can smother weeds. 
Cultivation plus grazing and 
mowing weeds can prevent weed 
seed set. If the weeds do manage 

to set seed, baling the weeds into 
hay and removing them from the 
paddock before seed dispersal is 

an option. The hay could then be 
used in compost production. Proper 


composting makes seeds non-viable. 


4.7.3 Management 
practices 


Surveys of organic growers reveal 
that the most frequently used weed 
management tactics are manual 
and mechanical tillage, rotations 
including vigorous cover crops, 
slashing, and numerous cultural 
practices (Kristiansen et al. 2001). 
An integrated approach to weed 
management relies on planning 
long-term remediation strategies— 
such as soil improvements or the 
use of biological controls—backed 
up by short-term management 
practices. 


Hand weeding 
Perhaps the single most valuable 


tool in organic weed management 
is hand weeding, which can involve 
chipping or digging using a hand- 
held implement or pulling out 
weeds by hand. One weed allowed 
to seed could become an outbreak 
in a few seasons. Successful organic 
farmers never walk past a ‘potential’ 
weed problem. Hand weeding is 
often useful in inaccessible areas or 
for a final clean-up after relying on 
other methods. 


Mulching 


Organic farmers use mulches to 
help reduce weed competition, 
conserve soil moisture, lower 
soil temperatures, and prevent 


erosion. Among the organic 
materials used are hay, paper and 
cardboard, compost and sawdust. 
Organic standards prohibit the 

use of solid non-woven plastic 

or synthetic material sheets as 
mulches. Sometimes, woven plastic 
or synthetic materials are approved, 
provided they are completely 
removed from the paddock 
following harvest. To be effective, 
organic mulches should be applied 
and regularly maintained to a depth 
of 100 millimetres. 


A green-manuring technique that 
uses the residues of crops (such 

as vetch) grown in the preceding 
season can also provide a mulch 
against weeds. The main crop 

is then planted into the residual 
surface mulch of the cover crop. 
The cover crop is also referred to 

as ‘living mulch’ or ‘smother crop’, 
and the technique relies on the 
senescence of growth in that crop, 
which is then broken down to form 
a surface mulch. Cowpeas and cold- 
sensitive clovers have been used 
with success. 


Tillage 

For tillage, Steel in the Field: a 
farmers guide to weed management 
tools (Bowman 1997) is essential 
reading. 


Primary cultivation practices 

such as deep ripping can improve 
drainage and alter the weed species 
composition in a field. Primary 
cultivations, in combination with 
other control measures such as 
green manuring, should aim to 
reduce the weed burden before 
planting the crop. The final primary 
cultivation before planting should 
be carried out after optimum weed 
germination. 


Secondary cultivations—those 
performed during seed-bed 
preparation or after planting— 
should be shallow and should aim 
to remove weed seedlings while 
minimising soil inversion or soil 
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mixing, to prevent a ‘new’ weed seed 
bank from establishing at the soil 
surface. 


Other techniques such as flaming 
avoid soil disturbance and, if 
properly timed, can be an effective 
alternative to cultivation. Such 
techniques are based on the idea 
that weed seeds require exposure 

to light to germinate. The seedbed 
is formed about two to three 

weeks before the crop is planted. 
After seven to ten days of good 
growing conditions (moist soil 

and warm temperatures), there 

is a flush of weeds, which can 

be killed with flame weeders or 
cultivation. Assuming all the weeds 
are killed and the soil on the bed is 
undisturbed (except for the minimal 
soil disturbance from seeding or 
transplanting the crop), fewer weeds 
should germinate during the season 
to compete with the crop. There 

is some evidence that, because of 
this need for exposure to light, 
night cultivation can also drastically 
reduce the germination of certain 
weed seeds. 


In row-cropping situations, good 
weed control is facilitated by 
creating and maintaining evenly 
spaced, straight hills or beds. 
Mechanical weed control between 
crop rows, using implements such 
as rotary tillers (for example, the 
WeedFix"), should be carried out 
when the weeds are small and the 
crop is at the two- to three-leaf 
stage and, if necessary, again at the 
five-leaf stage or while it is still 
feasible without damaging the crop. 
Once the crop canopy has closed, 
competition from weeds should be 
minimal. 


The most difficult place to manage 
weeds is within the crop row, and 
hand weeding is probably the most 
common method here. Having crop 
guards around tillage implements 
will allow weeding to be done as 
close as possible without damaging 
the crop. 


To ensure a good weed kill, 
cultivations should be avoided if 
rain is imminent and should be 
timed for the earlier part of the 
day during hot, dry and windy 
conditions. Avoid cultivating wet 
soil: it will become compacted and 
drainage will be impeded. 


The choice of tillage equipment 
depends on the job at hand, budget, 
and the equipment’s commercial 
availability. Many vegetable growers 
use rolling cultivators because 

these allow shallow cultivation and 
can be adjusted for different row 
spacings and crop configurations. 
Mouldboard ploughing during 
primary tillage operations is the 
most effective way of reducing 
weed populations because it buries 
seeds deeply enough to reduce 
germination and establishment. 
Mouldboard ploughing is, however, 
considered more destructive of soil 
structure than chisel ploughing. 


Any form of prolonged tillage will 
affect the soil structure and increase 
compaction, as well as predisposing 
the paddock to erosion and fertility 
loss. 


In summary, the following practices 
for mechanical cultivation should be 
adopted: 


* Adjust equipment accurately for 
each cultivation. 


* Establish straight rows and 
beds far enough apart to avoid 
injuring crop plants during 
between-row cultivations. 

* Withhold irrigation after 
cultivation or avoid cultivating 
weeds if rain is imminent, to 
prevent the weeds from re- 
establishing. 


¢ Establish ‘traffic’ rows to avoid 


compaction throughout the field. 


* Hand-hoeing might also be 
practical on some crops. To 
avoid adverse effects from root 
damage to the crop, hoeing 
should be done before the crop 


and weeds are large. 


* Narrow the row spacings or 
increase the planting density. 
Narrow row spacings will 
produce faster canopy cover, 
shading out weeds. 


Water management 


Effective water management 
is a central ingredient of weed 
management in organic production. 


Pre-planting irrigation or rainfall 
stimulates weed emergence, after 
which weeds should be killed by 
shallow cultivation or by flaming. 
Planting of the main crop should 
occur shortly afterwards to avoid 
further weed germination as a result 


of rainfall. 


Burying drip irrigation lines below 
the bed surface provides water to 
the crop but restricts the water's 
availability to weeds closer to the 
soil surface, particularly if rainfall 
does not occur. Post-planting 
operations are also be greatly 
facilitated if the drip line is buried. 


Crop physiology 

Vigorous crops often out-compete 
weeds. Fast-growing crops can 
quickly cover beds and fill gaps in 
the crop stand that weeds might 
otherwise occupy. Species with large 
leaves can shade out competing 
weeds. 


Biological weed control 


Various biological agents are 
available to facilitate weed 
management. Among them are 
insects (for example, crown root 
weevil for control of Patterson's 
curse), fungi and bacteria (for 
example, rusts formulated into 
biological herbicides known 

as myco-herbicides) and plant 
derivatives (for example, corn gluten 
meal, some vegetable oils and 

plant root exudates such as those 
from oilseed rape). Some of these 
agents have been formulated into 
commercial products known as bio- 


herbicides. The certifier’s approval 
should be obtained before any 


treatment is used. 


Some biological agents are effective 
over a longer period and rely on 
establishing and maintaining a 


colony of organisms. The organisms’ 


persistence—and hence long-term 
weed control—is dependent on 
the presence of a sustainable food 
source as well as suitable habitat, 
so it is desirable to set aside an area 
where there is a low level of the 
host weed or there is an alternative 
food source. These areas are usually 
uncultivated borders—for example, 
in windbreaks—adjacent to 
cropping areas. 


Researchers often look for 
unsprayed or uncultivated sites in 
which to release biologicals, so an 
opportunity may arise to collaborate 
in trial work to evaluate the new 
control agents. 


Of course, genetically modified 
organisms are not permitted as 
biological controls in organic 
systems. 


Flame weeding 


Flame weeding can be used to 
control weeds before and after 
germination of the crop. Effective 
pre-emergent flaming calls for good 
timing. The operation must be done 
after a flush of young weeds appears 
but ahead of significant crop 
emergence. The most effective time 
to kill weeds is before the three- to 
four-leaf stage. ‘Indicator seeds can 
be sown with the crop: they can be 
timed to emerge just before the crop 
in order to determine when it is safe 
to flame. 


Post-emergent flaming is 
accomplished either by cross- 
flaming or by parallel-flaming. In 
cross-flaming, burners are set on 
either side of the crop row, in a 
staggered pattern, the burners being 
placed perpendicular to the row, so 
that the combined flames cover the 


entire drill area. In parallel-flaming, 
the burners are again set on either 
side of the row, but the flames are 
placed parallel to the row. 


Ideally, beds should be smooth, with 
minimal clods: protruding clods 

or uneven terrain can shield small 
weeds or deflect the flame into the 
plant canopy. 


For energy-efficient flaming it is 
desirable to travel as fast as possible, 
using the lowest gas pressure and 
thus the least fuel. Although there 
will be little immediate effect 
visible, the weeds will droop and 
wilt within a few hours. A quick 
way of testing whether the flaming 
has been effective is to firmly 
squeeze a plant leaf between thumb 
and forefinger, then let go. If there 
is a fingerprint where the leaf was 
squeezed, the heat has burst the cell 
walls and the leaf will wither. 


For flaming to be successful, 
operations need to be carefully 
timed. When weed pressure and 
planting schedules allow, delay 

the final flaming until just before 
planting. This gives the crop the 
least weed competition during its 
most vulnerable stage. Flaming is 
best done in the heat of the day, 
when it is hot and dry with little or 
no wind. 





Flaming has differing impacts on 
pests and their predators, so it is 
important to carefully monitor 
populations to see how they are 
being affected. For example, US 
researchers have found that ladybird 
beetles survive higher temperatures 
better than do tarnished plant bugs, 
a serious cotton pest. The ladybird 
preys on the pests in both their 
larval and adult stages; further, the 
tarnished plant bug appears at about 
the same time that cotton plants 
can first tolerate flaming. 


Crops differ in their susceptibility 
to damage from flaming. Onions 
are flamed at around two weeks 
after the transplants are established. 
Corn, however, can be flamed at 
any time, although many flame 
users do not flame from the 12-25 
centimetre growth stage, to avoid 
stressing the plants while their root 
system is developing. 


Green beans, on the other hand, 
cannot handle exposure to the 
flame, so flaming is used only before 
emergence, to deal with the initial 
flush of weeds. With sensitive plants 
such as beans, plant parts can be 
protected from the flame by a wall 
of mist. Spraying a thin layer of 
water over the plants with flat-fan 
nozzles helps to protect them. 


= 5 = a ks 1 - . 
Flame weeding in corn. Source: Nova Scotia Agricultural College, <www.nsac.ns.ca/eng/staff/ nri/ 
flameweeding.htm>. 
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For some crops that send up early 
leaves before their growing point 
emerges, early post-emergence 
flaming can be used. Even if the 
young leaves are singed, the crops 
will recover provided the growing 
point survives. Once the growing 
point emerges, allow substantial 
growth before flaming the stalks. 


‘Two types of flaming equipment are 
generally available. One is a hand- 
held propane flamer connected to a 
backpack-supported fuel tank. This 
manual method allows for greater 
selectivity and accuracy in applying 
the flame and is generally used 

in inaccessible areas or for small 
weed outbreaks. The other type of 
equipment involves propane burners 
that can be either individually 
mounted or attached to a two- 

row, rear-mounted tractor-drawn 
cultivator. These can be four- or 
six-row flamers, depending on the 
size of the operation. This method 
is generally used for large areas 

and, if the burners are attached to a 
cultivator, allows flame weeding and 
mechanical cultivation to be done 
in one pass. The burners need to be 
adjusted in order to work efficiently 
with a cultivator because the soil the 
shovels throw can interfere with the 
flame hitting the target weeds. 


For flaming between rows of 
emerged crops, accuracy and the 
safe use of equipment are essential. 
The following are considerations in 
this regard: 


* The burners’ height and angle 
(vertical and horizontal) 
should be carefully adjusted, 
and fuel pressure, tractor speed 
and regulator setting checked 
frequently. 

* Young crops should be carefully 
checked for flame damage to 
stems, buds or leaves. 

* Flaming should be restricted 
to calm weather, and attention 
should be paid to the speed and 


direction of any air movement. 


* The burners should be adjusted 
to a pilot setting when turning at 
the end of rows. 


¢ Burner nozzles should be 
cleaned out each year to remove 
the carbon and rust that can 
flake off the inside of the steel 
pipe that leads to the burners. 
A bluish centre flame should be 
visible during peak operation. 


* Operators need to be familiar 
with, and practise, the safety 
rules for proper inspection, 
filling and use of propane tanks 
and equipment. 


* It is advisable to gain approval 
from local fire authorities before 
flaming. Never flame during a 
total fire ban. 


Sanitation 


Good sanitation can help to prevent 
new infestations and the spread 

of weeds. It involves the use of 
well-graded seed, removal of crop 
refuse, thoroughly composting 
manures and green waste, as well as 
cleaning down machinery between 
operations and before moving from 
one field to another. Livestock 

can act as weed carriers if they 

have been grazing on weed seed 

in infested pastures or have been 
hand fed on grain. Mulch applied to 
crops should be free of weed seeds. 
As noted, proper composting of 
crop refuse destroys weed seeds. 


Solarisation 


Solarisation, a technique used to kill 
weeds (as well as some pathogens 
and nematodes), involves placing 
clear plastic film over moist soil. 
The plastic is applied during the 
hottest part of the year for four to 
six weeks. The soil temperature 
should reach 60°C at a depth of 
5.08 centimetres and 39°C at a 
depth of 45.7 centimetres. The 
main difficulty with soil solarisation 
is finding a time between crops 
when temperatures under the plastic 
are high enough for long enough 

to be effective. Once solarisation 

is completed, the plastic film used 


can be recycled for future use or 
disposed of in an environmentally 
acceptable manner. 


Weeds vary in their susceptibility to 
solarisation. Winter annual grasses, 
barnyard grass, black nightshade, 
chickweed, field bindweed 
seedlings, hairy nightshade, prickly 
lettuce, red-root pigweed, and 
shepherd's purse have been reported 
to be controlled by solarisation. In 
contrast, Johnson grass, nut grass, 
purslane and established field 
bindweed are only slightly affected. 


Experience in the United States 
suggests the following general 
guidelines when applying soil 


solarisation: 


* Solarisation is most likely to be 
effective during long days of 
high temperatures and no wind. 

* Clear 1-millimetre-thick plastic 
should be adequate and is not 
expensive, but in windy areas 
thicker (1.5 to 2 millimetres) 
plastic might be necessary to 
prevent tearing. If the plastic is 
to be used as a mulch with the 
following crop, it must have UV 
inhibitors. Otherwise, sunlight 
and high temperatures will start 
to break the plastic down after 
four to six weeks. 


* The soil-plastic contact should 
be as tight as possible in order 
to raise the soil temperature as 
much as possible and as deep 
as possible. Thus, the area to be 
solarised must be levelled and 
free of weeds and large clods of 
soil that could lift the plastic off 
the ground. 


* Moist heat is more damaging 
to pathogens than dry heat. 
Irrigating with drip lines placed 
under the plastic is usually the 
most effective method. 


* Plastic must completely cover 
the soil surface. There is an edge 
effect of up to 60 centimetres 
in which temperatures will 
be cooler and solarisation less 


effective, so solarisation in 
narrow strips is not likely to be 
effective. 


* The plastic must be left in situ 
for four to six weeks. 


* Deep cultivation should be 
avoided before planting the 
next crop, to avoid bringing 
non-solarised weed seeds to the 
surface. 

Organic sprays 

A number of organic sprays 

are approved for weed control 

under the National Standard for 

Organic and Biodynamic Produce. 

Among them are essential oil 

sprays, homeopathic products and 

biodynamic peppering. The efficacy 
of these substances is yet to be 
scientifically evaluated. A pine oil 
derivative is approved for use by 
some certifiers; some preliminary 
trials with this product have shown 
minimal efficacy. 


Scientists from the US Department 
of Agriculture’s Agricultural 
Research Service in Beltsville, 
Maryland, have demonstrated 
effective control of a common range 
of broadleaf weeds by spraying 
vinegar on plants. Five and 10 

per cent concentrations killed 

the weeds during their first two 
weeks after emergence; at higher 
concentrations, the vinegar had an 
85 to 100 per cent kill rate at all 
growth stages. The vinegar used 
was made from fruit or grains, 

to conform to organic farming 
standards. 


Grazing animals and birds 


Goats, pigs, sheep, and other 
animals will eat weeds but will 

also root out or graze any crop 
plants present in the field. Pigs 

are sometimes useful to root out 
tubers of nut grass and Johnson 
grass before a crop is planted. 
Sheep can be used to ‘crash’ graze 
paddocks to prevent seed set. Goats 
and some breeds of sheep (such as 
dorpers) are foragers and will often 


eat plants that are less palatable to 
other species. Grazing by goats is 
a very useful weed control strategy, 
but owners need to be aware of 


potential toxicity risks.’ The RIRDC 


publication The Palatability and 


Potential Toxicity of Australian Weeds 


to Goats (Simmonds et al. 2000) 
provides suggestions for control 
strategies and outlines the health 
and production problems that may 
result. 


Geese are one of the few animals 
that can be used once the vegetable 
crop emerges. In 1960, 175 000 
geese were used as weeders in the 
United States, mainly to remove 
grasses from broadleaf crops such 
as cotton. Geese eat Johnson 

grass, sedge and nut grass, clover, 
chickweed and many other weeds. 
White Chinese weeder geese at 





least six weeks old are the best 
feeders. Because of their light 
body weight, they do little damage 
to crops if they step on them. If 

a larger goose for processing is 
required, Toulouse or Embden 
would be suitable. Some consider 
African weeder geese to be even 
better than the Chinese breed. 


The geese should be grazed at rates 
of seven to twelve geese per hectare, 
depending on the weed population. 
In some crops and climates where 
weed growth is extreme in the 
early spring, more geese may be 
needed. It is crucial to start with 
enough geese and then remove (or 
sell) them as weed growth permits 
(usually when 75 to 90 per cent 

of their preferred food is gone); 
otherwise, they might begin eating 
the crop. 


Geese generally prefer the tender 
young shoots of grasses and sedges 
over broadleaf vegetables. They 
need a constant supply of fresh 
water, so placing their water near 
weedier areas can help with weed 
management. When an area is 
weeded the water containers can 
then be moved into an area that 

is weedier. When checking on the 
geese, it is a good idea to carry a hoe 
to remove the weeds the geese find 
unpalatable. 


Geese must have access to shade 
and be fenced in and protected 
from predators. Movable shelters 





Chinese weeder geese (background) and ducks help with weed and pest management in organic vegetable 
production systems. Source: <http://www.fbts.com/animals.htm>. 
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can be useful. Strip-grazing geese 
concentrates their efforts on areas 
most in need of attention. This can 
be done using electric net fencing. 
Electric netting is available from 
Gundaroo Tiller in New South 
Wales (see Appendix A). 


Geese can be ‘conditioned’ to eat 
weeds they normally do not eat 

if the undesirable weeds are fed 

to them when they are goslings. 
Geese and sheep can be grazed 
together. The sheep eat many of 
the broadleaf weeds the geese find 
unpalatable. 


Since geese are vegetarian, a small 
number of ducks (such as Khaki 
Campbells) can be kept with the 
geese to help control insects, slugs 
and snails. 


Information on raising geese is 
available on the NSW Department 
of Primary Industries website 

< http://www.dpi.nsw.gov. 
au/agriculture/livestock/poultry/ 
species/geese-raising >. 


4.7.4 Managing 
problematic weeds 


Weeds that organic growers 
commonly report as problematic— 
examples are couch, dock, 

kikuyu and sorrel—tend to have 
underground parts that are less 
vulnerable to the usual forms of 
non-chemical weed control such 
as tillage and mulch or are heavily 
seeding annuals (Kristiansen et al. 
2001). Some annual weeds have 
very long-lived seeds and can 
survive for more than 40 years 
before germinating. 


The primary approach to 
controlling perennials with 
cultivation is to separate the above- 
ground and underground parts and 
then exhaust the food reserves in 
the underground part. Tap-rooted 
and shallow-creeping perennials 
are generally easier to control; the 
deep-creeping and tuber, corm 


and bulb types are often the most 
problematic. Difficult-to-manage 
annuals are controlled by preventing 
the conditions that encourage 

seed germination and by stopping 
further seed set. Merfield (2000) 
provides some useful management 
strategies for weeds of this kind. 


Noxious weeds 


Farming organically does not 
exclude anyone from adhering 

to laws imposed by the 
Commonwealth or the states and 
territories. Under the New South 
Wales Noxious Weeds Act 1993, for 
example, producers are required to 
control certain weeds. The Act does 
not specify chemical control, but it 
does specify that the noxious weed 
be either fully and continuously 
suppressed and destroyed (for 

W1 and W2 category weeds) 

or be prevented from spreading 
and its numbers and distribution 
reduced (W3 category weeds). For 
a W4 noxious weed, the action 
specified in the declaration must 
be taken. The Act can be viewed 
online < http://www.legislation. 
nsw.gov.au/viewtop/inforce/ 
act+11+1993+FIRST+0+N > and 
details of weeds declared in New 
South Wales can be viewed online 
at < http://www.dpi.nsw.gov.au/ 
agriculture/noxweed >. 


4.8 Managing pests 


Organic standards prohibit the 
use of synthetic insecticides and 
discourage a pest management 
strategy that substitutes reliance 


on synthetic insecticides with 
allowable organic insecticides. 
Under the standards a more holistic 
approach needs to be adopted, 
which essentially comes down to 
an ‘integrated’ pest management 
strategy. Integrated pest 
management uses all suitable (and 
allowable) techniques to manage 
pest populations below levels that 
cause economic damage. It is 

now best practice in conventional 
agriculture. An organic grower 

has fewer tools and techniques 
available, but the approach is the 
same. It is possible to produce high- 
quality, relatively blemish free food, 
but to do so without resorting to 
agricultural chemicals calls for a 
higher level of management and a 
greater understanding of the whole 
system. 


4.8.1 Planning 

an organic pest 
management program 
Instead of using synthetic pesticides, 
organic farmers adopt cultural 
practices that encourage healthy 
plant growth and other practices 
that encourage predators of pests. 


Three conditions must pertain if a 
pest problem is to develop: 


* The pest must be present. 

* The crop must be a suitable and 
susceptible host. 

¢ The environmental conditions 
must be favourable. 


These conditions can be thought of 
as the ‘pest triangle’. 
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conditions 








The first step in an integrated pest 
management system lies in knowing 
what pests are likely to, or might 
possibly, attack the crop, the pests’ 
life cycles, what conditions favour 
their survival, and what conditions 
or natural enemies might control 
the populations. The second step is 
to pre-plan the cropping system to 
minimise the potential for pests to 
become a problem. The third step 
is to monitor the conditions that 
might favour a pest outbreak. If all 
the conditions of the pest triangle 
are favourable to a pest outbreak, 
the fourth step is to intervene, to 
modify those conditions in order 
to reduce the risk or severity of 
damage. Figure 4.1 illustrates this. 


Step 1: Knowledge 
Key pests 


Less than 1 per cent of all insects 
are ‘pests’. But agricultural 
production creates conditions that 
favour the build-up of a small 
number of insects to pest levels. 
‘Key’ pests tend to be insects that 
are likely to cause serious damage 
if left unmanaged. They can be 
regular pests, as Heliothis is on 
tomatoes and many agricultural 
crops, or they can be irregular but 
potentially devastating, such as 


russet mite on tomatoes or pumpkin 
beetle on cucurbits. Lists of likely 
or possible pests and a number of 
crop guides for most agricultural 
crops are readily available from 
state departments of agriculture. In 
many cases the types of pests—for 
example, aphids, leafhoppers and 
Heliothis caterpillars—attacking a 
particular crop are similar species 
and, in some cases, the same 

species across different regions and 
countries, which is helpful when 
seeking information about potential 
management strategies. 


Pest biology and life cycles 


Knowledge of a pest’s biology and 
life cycle is essential for finding 

out where it is most vulnerable and 
how it is most likely to be managed. 
The more one knows about them 
the more likely it is one will find 
ways to thwart their successful 
development. 


The native Heliothis (Helicoverpa 
armigera) is a good example. The 
moths emerge from over-wintering 
in late spring; they are active from 
early evening and need to mate 
before the females can deposit 
single eggs. Male moths find 
females by tracking (smelling) a sex 
pheromone the females emit. 





Heliothis (Helicoverpa armigera) 


The females deposit up to 1000 
eggs in their lifetime. The moths 
live primarily on the fat stored since 
they were caterpillars and only 
need to drink water or, if possible, 
nectar. Depending on temperatures, 
the eggs can take from four to 30 
days to hatch. The warmer the 
temperature, the sooner the eggs 
hatch; for example, over a fairly 
typical temperature cycle in a 
temperate summer, when daytime 
temperatures are in the mid-30s 
and night temperatures drop down 
below 20°C, a Heliothis egg can take 
seven days to hatch. After the egg 
has hatched the newly emerged 
larvae immediately start feeding, 
initially just grazing the leaf or 

fruit surface. Heliothis caterpillars 
like to be in protected situations, 

so they will also seek shelter inside 
developing fruit or in the heart of 
leafy plants such as lettuce. The 
larvae or caterpillars are feeding 
machines, and as they grow too big 
for their skins they moult into the 
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Figure 4.1An integrated pest management system. Source: Adapted by S McDougall (2001). 
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Davidson and Davidson (1992) give the example of 1000 ibis consuming nearly a quarter of a million pests 
during a day. 


next instar, or larval, stage. Heliothis 
have six instars. At the completion 
of the sixth instar, the caterpillar 
burrows into the soil to pupate. 
Most pupae are found in the top 10 
centimetres of soil. If pupation takes 
place during summer, the moth will 
develop, then crawl to the surface 
along the tunnel the caterpillar 

dug and, once emerged, repeat 

the cycle. In much of temperate 
Australia Heliothis have three to 
four generations a year. As autumn 
progresses an increasing proportion 
of the pupae will enter a winter 
diapause and will not complete 
development until the following 


spring. 


There are several things to note 
from this life cycle: 


¢ The moths are not active in the 
day or are not readily observed, 
but male moths can be caught in 
pheromone traps. 


* Eggs are exposed from four 
to 30 days, depending on 
temperatures. 

* Newly emerged larvae often feed 
in exposed situations, but later 
instars tend to be protected. 


* The larvae cause the damage 
to the crop, and the later instars 
feed the most. 


* Moths cannot burrow, so any 
damage to the exit tunnel will 
prevent moths emerging. 


The resulting management options 
are as follows: 


* monitoring moth flights with 
pheromones 


* monitoring egg numbers and, 
if intervention is required, 
targeting treatment to egg hatch 
¢ if larvae are missed, the next 
opportunity for management 
is to cultivate the soil after 
pupation to destroy the exit 
tunnels—known as ‘pupae 
busting’. 


Natural enemies 


In natural environments most 
organisms’ populations are kept 

in check by a range of ‘natural 
enemies’, among them bacterial, 
viral and microsporidium diseases, 
nematode infections, parasites 

or parasitoids, and predators. 
These natural enemies are called 
‘beneficials’. Most insect pests have 
a range of specific and generalist 
natural enemies that either kill 
them or limit their ability to 

cause damage or reproduce. In 
most agricultural systems—and 
particularly those that use few, if 
any, insecticides—there are a range 
of generalist predators. Davidson 


and Davidson (1992) give the 
example of 1000 ibis consuming 
nearly one-quarter of a million pests 
during a day. 


Populations of specific natural 
enemies can build up in the 
presence of the pest. If natural 
enemies are to thrive they need the 
‘beneficial’ equivalent of the ‘pest 
triangle’: 


* The beneficial must be present. 


¢ ‘There must be suitable hosts 
and, in some cases, a nectar or 
pollen source. 


The environmental conditions must 
be favourable. 


Shelter, breeding grounds and 
year-round food sources encourage 
predators. Nectar-producing species 
incorporated in pastures and 
windbreaks attract parasitic wasps, 
which parasitise scarab species 

in pastures. On-farm wetlands 
encourage predatory waders and, 

if correctly located and properly 
designed, provide a filter for 
nutrients in drainage before it leaves 
the farm. Ideally, there are suitable 
non-pest hosts for the beneficial 
populations to increase, so that if a 
pest arrives it finds itself in a hostile 
environment. 


Step 2: Prevention 


Within a pest management system, 
it is wise to prevent or limit the 
likelihood of pest populations 
causing serious damage. A variety 
of cultural control methods can be 
used to reduce the likelihood of pest 
outbreaks. 





Suitable hosts 
and 
alternative food 





Beneficial Triangle 


Beneficial present 





Favourable 
environmental 
conditions 








Site selection 


Some sites will be more prone to 
pests than others. For example, 
growing organic tomatoes next 

to large plantings of sweet corn 

or other Heliothis host crops will 
increase problems with He/iothis. 
Choose sites that are isolated from 
sources of pests. 


Choice of crop 

Choose a crop that is optimal for 
the location: a strong, vigorous plant 
is less susceptible to attack. When 
growing organically, it is often better 
not to grow crops that are already 
grown extensively in the area, unless 
there are natural barriers that reduce 


the flow of pests onto the organic 
land. 


Cultivar selection 


Some cultivars are resistant to, 
repel or are less palatable to pests 
than other cultivars. In sweet corn, 
for example, the H5 variety has a 
tighter ‘throat’ to the cob, reducing 
Heliothis caterpillars’ access. 


Crop rotations 


To reduce soil-borne pests and 
diseases, rotate host with non-host 
crops. Rotations can also break 
insect pests’ life cycles and help 
control weeds. 


Material from off-site 


If using transplants or bringing any 
materials to the site, assess the risk 
of bringing pests with them. Insects, 
and particularly diseases, can easily 
come from off-site contamination. 


Timing of planting 

If possible, choose planting times 
when pest pressure is likely to 

be lowest. Early planted crops of 
processing tomatoes experience less 
Heliothis pressure than later planted 
crops. 


Crop health 


Plants growing with optimum 
water and nutrition tend to be less 


susceptible to pest attack and might 
better compensate for damage. 
Over- or under-provision of water 
or nutrients will stress the plant and 
increase its vulnerability. 


Sanitation 


Many key pests have many host 
plants. If those host plants are weeds 
or old harvested but uncultivated 
crops, they can contribute to 
supporting the pest population 

on the property. Controlling 
weeds—particularly flowering 
weeds—is crucial for the successful 
management of, for example, 
western flower thrips. Mites are 
often spread through properties or 
from crop to crop by machinery or 
on the clothes of people walking 
through the paddocks. 


Natural habitats 


Natural habitats provide a source of 
beneficials to colonise the farming 
system. 


Trap crops 

In some instances other crops 
might be the preferred habitat for 

a particular pest, and if some of the 
preferred crop is grown it might 
draw the pest away from the main 
crop. For example, pigeon peas have 
been used successfully as a trap crop 
for Heliothis in soybean production. 
In some cases a particular crop stage 
is preferred by the pests, so a small 
sacrificial planting can be used as a 
trap crop. 


Insectary crops 


Many beneficial insects require 
nectar or pollen as food sources, 
and a nearby flowering crop can 

act as an insectary crop and help 
increase the number of beneficials 
working the main crop. Other 
insectary crops can be crops that 
host a related non-pest species—for 
example, a species of aphid that can 
then support the establishment of 
aphid parasitoids and predators that 
might move into the main crop if 
aphids become established there. 


Inter-cropping 

Alternating rows of different 

crops has been used as a means of 
reducing pest pressure. Of itself, 
inter-cropping does not reduce pest 
pressure, but some combinations of 
crops work well together and result 
in less pest pressure. Inter-cropping 
is not widely used in highly 
mechanised or extensive agricultural 
systems: it is most typically used 

in labour intensive systems such as 
market or home gardens. 


Step 3: Observation 


Once the basic system for reducing 
pest incursions and build-ups 

and maximising the effects of 
beneficials is in effect, the next 

step is monitoring. Agricultural 
environments are complex systems, 
and changes in weather or the 
arrival of a key pest can rapidly 
change a pest situation. Regular 
observation of the factors in the pest 
and beneficial triangles can warn of 
a potential problem while there is 
still time to respond. 


Crop monitoring 

Systematically checking crops for 
the key pest stages (for example, 
eggs for Heliothis) and using 
available traps (for example, 
pheromone traps or sticky traps) to 
help monitoring are fundamental 
to developing an ability to respond 
to an emerging problem. Weekly 
checks are recommended for most 
crops, with more frequent checking 
during periods of high vulnerability 
or high pressure. In some areas 
commercial scouts monitor crops 
for a fee. 


Pest identification 


Whilst in the process of learning 
about the pests and beneficials that 
visit crops, it is important to have 
insects or diseased plants identified 
by an expert. Most state agricultural 
departments offer diagnostic 
services. Some insects, such as 
thrips, are hard to identify in the 
field and, although many different 
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species of thrips often visit a single 
crop, the presence of western 
flower thrips can radically alter a 
pest management strategy. Thrips 
are often most easily monitored 
by using sticky traps, which can 

be sent to the NSW Department 
of Primary Industries Insect 
Diagnostic Laboratory (take them 
to the nearest department office or 
send them to Orange Agricultural 
Institute, Forest Road, Orange 
NSW 2800), the Beneficial Bug 
Company, or another commercial 
group to check for the presence of 
western flower thrips. 


Pest prediction models 


Insects and diseases tend to respond 
predictably to temperature and/or 
moisture levels, so models can 

be developed. In some cases the 
models can be developed into 
prediction models, and for some 
cropping systems, such as cotton, 
there is crop management software 
that can help predict pest problems 
with the input of a range of data. At 
present there are no such models 
for vegetable crops in Australia. 

A Heliothis development model 

can be downloaded from the web 
<http://www.ug.edu.au/~uqwroche/ 
gentime/> and, with the input of 
temperature information or using 
historical records for the area, it can 
predict the period of each life stage. 


Step 4: Intervention 


If observations of the crop or 
cropping situation suggest a need for 
action to reduce a likely or current 
pest build-up, the available tools fall 
into three categories—mechanical, 
biological and chemical controls. 


Mechanical control 


Mechanical controls are methods 
that can physically remove pests or 
physically prevent them moving 
into the crop. 


* Light or bait traps. Moths and 
some beetles are attracted to 
black light and so can be caught 


in a ‘light trap. These traps are 
not very selective, which means 
that a large number of non-pest, 
and possibly beneficial, insects 
might also be trapped. In Western 
Australia some lettuce growers 
use large light traps to help 
manage Heliothis. Some insects 
such as fruit fly are attracted to 
fermenting yeast or other ‘baits’ 
and can be trapped this way. Pest- 
specific pheromones can greatly 
increase a traps attractiveness to 
the target pest. 


Bug vacs or suction devices. In 
the United States large vacuum 
cleaner—like machines are used 
to suck up all the bugs in a 
crop. Strawberry growers have 
been the most successful users 
of this technique. It is not very 
specific, however, and beneficials 
are as likely, if not more likely, 
to be sucked up. In some cases 
a modified leaf-blower is used 
to collect beneficials from 
insectary crops or areas where 
their numbers are plentiful; 
they are then released in a crop 
where their numbers need to be 
increased. 


Covers and barriers. For high- 
value crops, row covers or 

fully enclosed net houses can 
prevent pests reaching the crop. 
The size of the holes in the 
covers or net determines which 
insects can be excluded. Smaller 
holes usually mean less water 
penetration. The disadvantage 

is that, once a pest has found a 
way into the plants, its numbers 
might increase more rapidly 

in the absence of predators or 

it might be more difficult to 
physically control. Row covers 
and net houses do, however, offer 
other potential benefits such as 
providing a warmer environment 
and increasing the rate of plant 
growth; on the other hand, 

they can also increase humidity 
and the likelihood of fungal 
diseases developing. Row cover 
materials can be purchased from 


various horticultural suppliers, 
including Gundaroo Tiller (see 
Appendix A). 

Soil solarisation. Soil pests and 
some soil-borne diseases can be 
controlled by soil solarisation, 
which involves using sealed 

or overlapping clear plastic to 
heat the soil beneath to high 
temperatures, thus sterilising 

the top few centimetres of soil. 
Proper laying of the plastic and 
enough sun exposure to raise the 
soil temperature to a lethal level 
to the required depth are crucial. 
This technique has the advantage 
of sterilising the soil without 
fumigants but, like fumigation, it 
kills most living things (including 
beneficial soil organisms) and 
leaves the now-sterile soil open 
to colonisation by invasive and 
often pestiferous species. 

Pupae busting. ‘Pupae busting’ 
means cultivating the soil to 
destroy the exit holes for Heliothis 
(Helicoverpa armigera) moths after 
pupation. Normally it is done 
after harvest and before the over- 
wintering larvae or pupae are due 
to emerge as moths. Cultivation 
to a depth of 10 centimetres is 
sufficient. Although some pupae 
can be physically destroyed, the 
main purpose is to destroy the 
exit tunnels. Pupae busting is 
essential to keep the number 

of spring-emerging Heliothis 

to a minimum. Populations 

of Heliothis—particularly the 
tomato budworm or sweet corn 
earworm—grow exponentially 
with each subsequent generation, 
so reducing the initial numbers 
can make a big difference to the 
pressure in late summer or early 
autumn. 


Removal of pests. Sometimes 
only a small number of pests are 
in the crop and the crop area is 
relatively small. In this situation 
hand removal of pests is an 
option. Hosing plants down with 
water can also dislodge some 
pests and, if they are not very 











mobile, prevent them from re- 
infesting the crop. Again, this is 
only possible in small intensive 
crop areas. 


Biological control 


Biological control uses beneficials, 
habitat manipulation and/or 
products derived from natural 
organisms to control pests. Natural 
enemies (beneficials) are organisms 
that feed on or otherwise kill the 
target pest. They can be predatory 
insects (including spiders and 
mites), parasitoids, fungi, bacteria, 
viruses, nematodes or animals (for 
example, insect-feeding birds). 
Biological control is often best used 
as a preventive method, but some 
components of biological control 
are useful as direct intervention. 


* Introduced beneficials. Predators 
or parasitoids of a specific pest 
can be released into the problem 
area. Perhaps they are absent 
because they do not naturally 
occur in the area, for some 
reason they have been killed, 
or their populations are not 
sufficiently high to adequately 
control the pest. Some predator 
and parasitoid species are 
available from commercial 
insectaries to release into a 
crop to control a specific pest 


outbreak (see Appendix A). 


* Habitat manipulation. Although 
this is normally a preventive 


method, slashing neighbouring 
insectary crops can encourage 
beneficials to move across into 
the target crop and perhaps 
control the pest. Yeast sprays can 
encourage lacewings and some 
other predatory bugs into a crop 
area to control a specific pest. 


* Autocidal control. Autocidal 
control involves using mass- 
reared pest insects that are 
released after having been 
sterilised by radiation or 
chemosterilants. When the 
sterilised males mate with ‘wild’ 
females no progeny is produced. 
The success of this strategy is 
dependent on releasing enough 
sterile males into the natural 
population to outcompete or 
outnumber the natural or wild 
males and prevent the females 
reproducing. This is a tool being 
used in fruit fly control. 


° Semiochemical control. 
Semiochemical control uses 
synthetically produced chemicals 
that imitate sex or aggregation 
(grouping) pheromones to 
disrupt the pest’s behaviour. 
Both sex and aggregation 
pheromones can lure pests 
into a sticky or pesticide trap. 
Sex pheromones are also used 
to disrupt or prevent mating 
and reduce the number of pest 
offspring. This technique is 
commonly used in orchards 
and is more effective as a 
preventative method. 


* Biocidal control. Biocidal 
control uses natural products or 


organisms that have a toxic or 
lethal effect on the target pest. 
Among such agents are products 
derived from plants (such as 
neem and natural pyrethrum), 
pathogens, bacteria, viruses, 
protozoa, fungi, nematodes and 
animals. In general, biocidal 
control can be used only as a 
direct control method once pest 
numbers have reached damaging 
levels since the kill rate is usually 
high but the carryover effect is 
low. 


Chemical control 


Chemical control is usually 
associated with synthetically derived 
poisons, which are not allowed under 
organic standards. Some chemicals 
are, however, permitted under 
organic standards, and these tend to 
be biologically derived or inorganic 
products or minerals. Some of the 
new generation insecticides are not 
clearly biologicals or synthetics and 
might be accepted under organic 
standards in the future. 


It should be noted that even if the 
product is acceptable under organic 
standards it may not be legal to use 
it. As just noted, any insecticide, 
biologically based or not, is regulated 
by the Australian Pesticides and 
Veterinary Medicines Authority 
(APVMA) and each pest-crop- 
insecticide combination must be 
approved. Approved uses are clearly 
written on the insecticide label and 
any use contrary to those instructions 
is illegal. Table 4.2 lists examples of 
the common insecticide groups. 


Table 4.2Common insecticide groups: some examples 





Inorganics Common synthetics —_ Biologicals Others 
Sulfura Organochlorines Rotenonea Petroleum spray oils” 
Copper sulphatea | Organophosphates Ryaniaa Vegetable spray oilsa—for 


example, Eco Oil®* 





Arsenicals Carbamates 


atural pyrethrum (non-selective) * 


Soapsa 





Pyrethroids eema 


Diatomaceous eartha 





Insect growth regulators 


Bacillus thuringiensisa 


Transgenics 

















nsect viruses (non-GM)a 











@ Permitted in organic standards. 


® Some permitted in organic standards. Petroleum oils are not permitted for use on organic 


products exported to Japan. 


c. Available from Organic Crop Protectants Pty Ltd (see Appendix A). 


Source: S McDougall (2001). 
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4.9 Disease 
management 


4.9.1 Causes of plant 
disease 


Various members of the four major 
biological groups—fungi, bacteria, 
viruses and nematodes—cause 
plant diseases. The pest triangle (see 
Section 4.8) also relates to diseases. 
The pathogen, environment and 
host interact in disease expression. 
It is worth remembering, however, 
that symptoms resembling disease 
are often expressed but are the result 
of other factors such as nutrient 
effects. 


Viruses 


Viruses are micro-organisms that 
can infect plants and animals. Many 
viruses affect plants, and all of them 
need external agents, or vectors, 

for their transmission. Examples 

of vectors are insects, mites, 
nematodes and fungi; examples 

of insect vectors are thrips, aphids 
and leafhoppers. Some viruses have 
specific vectors—perhaps a certain 
type of aphid or fungus. There are 
no chemical treatments for viruses, 
which means the vector must be 
controlled if possible. Identifying 
viruses from plant symptoms is 
quite difficult, so if there are serious 
problems it is important that the 
virus be identified at a diagnostic 
laboratory. 


Fungi 

Fungi are microscopic organisms 
but have structures that can be seen 
with the naked eye. They produce 
hyphae, or strands, that can be seen 
on plant material. Their fruiting 
structures are visible with a hand 
lens or microscope, and their spores 
can be carried by wind or spread 
through water. These spores usually 
require moisture—rain, dew or 
high humidity—to germinate and 
infect plants. Some fungi have a 
narrow host range; others have a 
wide host range. Downy mildew 


is the collective term for a disease 
that affects a wide variety of 

plants, but separate species infect 
different plant groups. The downy 
mildew that affects grapes does not 
affect lettuce, for example. Many 
soil-borne fungi are important in 
breaking down plant material and 
are an important part of soil biology. 


Bacteria 


The bacteria that cause diseases in 
lettuce are single-celled organisms 
and do not form more complex 
structures such as those developed 
by fungi. There are no multi-celled 
hyphae or hard-walled resting 
spores (sclerotia), so the bacteria 
need other entry points. Bacteria 
can be secondary invaders of plant 
tissue when they invade damaged 
tissue. The initial damage can be 
caused by insects, other pathogens, 
frost, herbicide or hail. Other entry 
points for bacteria are stomates and 
lenticels, natural openings found 
on the leaf surface. Unlike fungi, 
which have spores that can be 
spread by the wind, bacteria must 
be transported by other means—for 
example rain, insects, pruning and 
cutting implements, machinery, 
moving soil and water. In lettuce 
production bacteria can be spread 
from one head to another during 
harvest. 


Nematodes 


Nematodes are very small worm- 
like animals, too small to be seen 
with the naked eye. Some types are 
pathogenic; others are beneficial 
and consume pathogenic fungi; yet 
others contribute to soil biological 
activity. Pathogenic-type nematodes 
have a mouthpart that pierces plant 
cells for feeding. As a consequence 
of this feeding, the plants can 
become stunted and die. Nematodes 
are usually associated with plant 
roots, but some species affect other 
plant parts. Nematodes tend to be 
more of a problem in light-textured 
soils such as sand. 


4.9.2 Diagnosis 


Different diseases require different 
treatments. Publications on 

plant diseases might help with 
diagnosis; otherwise, there are 
plant disease diagnostic services 

in each state (see Appendix A). 
Control recommendations cannot 
be made unless the problem has 
been accurately diagnosed. Disease 
control will not be successful if 
the disease has not been correctly 
identified. 


The various diagnostic services 
available might charge a fee, but 
using them can save time and 
money: unnecessary sprays will be 
avoided and the right spray for the 
disease can be chosen. 


4.9.3 Reducing plant 
diseases organically 


It is important to have a complete 
picture of what diseases occur in 

a particular region. Some regions 
may not have a serious disease: for 
example, white rot of onions does 
not occur in the Murrumbidgee 
Irrigation Area, whereas it is a 
serious disease in other growing 
areas. 


The proposed cropping site should 
not have a history of any serious 
soil-borne diseases. Ask the district 
horticulturist what diseases could 
cause trouble for the proposed crop. 


Variety selection 


When choosing the correct variety 
for the area, account should be 
taken not only of optimising yield 
but also of maximising disease 
control. There are two ways a variety 
can help disease management: 

* varietal resistance and tolerance 


* the physical shape or habit of 
the plant. 


A variety can have genetic resistance 
to a disease; that is, it has been 

bred to be resistant to the disease. 
For example, resistance to downy 
mildew has been bred into some 


lettuce varieties. Varieties can also 
show reduced or increased disease 
levels as a result of their physical 
characteristics. Plants might not be 
completely resistant to a disease but 
can be tolerant. 


Pathogen-free seed or 
vegetative propagation 
material 


Many viruses are seed borne. 
Potatoes are a good example of 
vegetative material capable of 
carrying pathogens. Make sure any 
planting material is free of diseases. 
Always keep a small amount of 
the material for reference in case 
problems are found after planting. 


Climate 


Many plant diseases are affected 
by environmental conditions. High 
rainfall—or, more specifically, 
high leaf wetness—can promote 
infection with many of the 
fungal diseases, such as downy 
mildews and rusts. Reducing the 
plant density can increase the air 
flow through the crop, although 
this could compromise weed 
management. 


Weed control 


Weed control is important for 
many plant diseases because often 
the weeds are also the hosts of 

the diseases. Many weeds and 
ornamental plants are hosts of 
tomato spotted wilt, which is a virus 
affecting tomatoes. The virus is 
transmitted by thrips. 





Potato crop 


Crop rotation 


Changing the crops grown has long 
been a way of reducing diseases. 

It can be important in controlling 
many soil-borne diseases, but it will 
not have an effect on soil-borne 
diseases that produce inoculum 
that can survive in the soil for many 
years. Fungi that produce sclerotia 
(hard-bodied survival structures 

of some soil-borne fungi) are an 
example of this. 


Rotation will be successful if the 
disease in question survives only on 
host material and does not survive 
when all residue of that host is 
absent. For example, in a rotation 
with lettuce it is important not to 
have a crop that is also a host of 
Sclerotinia minor. 


Roguing 

‘Roguing’ means physical removal 
of any diseased plants. The practice 
can reduce both the spread of the 
disease and the carryover of the 
disease. It can be labour intensive, 
though, so might be of benefit only 
in high-value crops. Using lettuce 
as an example, removing plants that 
sclerotia have developed on will 
help to reduce the overall amount 
of sclerotia that could end up in the 
soil for future infection. 


Removal of crop residue 


Removal of crop residue is 

very important if overlapping 

of plantings occurs. In lettuce 
production, lettuce is planted in 
overlapping plantings so that a 
continual supply is available. Once 
a block is harvested, plant material 
should be ploughed in. As a last 
resort, burning the plant material— 
something not favoured in organic 
standards—can help reduce the 
carryover of disease. Grazing 
livestock such as poultry can help to 


remove crop residue. 


Irrigation management 


Overhead irrigation can contribute 
to plant foliar diseases. If it is used, 


make sure that plants dry out as 
quickly as possible—for example, by 
avoiding watering in the evening, 

so that foliage does not remain wet 
overnight. 


Trickle irrigation is the best option 
for reducing plant disease. Flooding 
can, however, be used to limit some 
diseases (such as sclerotia) before 
planting a susceptible crop. 


Over-irrigation can cause serious 
problems by favouring soil-borne 
diseases. 


Soil solarisation 


Solarisation is discussed in 
Section 4.7. 


Soil management 


Improving soil health through 
increasing biological activity can 
reduce the chance of soil-borne 
pathogens being a problem. 
Addition of compost and 
incorporation of green manure 
crops can help reduce soil-borne 
diseases by increasing the biological 
activity of beneficial species in the 
soil. Careful selection of the green 
manure is important, to ensure that 
it, too, is not a host to the pathogen. 


Ploughing 

Ploughing can be useful for 
burying sclerotia and subsequently 
increasing the biological breakdown 
of the survival structures. 


Biological control 


Research into biological control 

is expanding rapidly, and growing 
numbers of micro-organisms for 
biological control of soil-borne 
diseases are being developed. 
Trichoderma (a common soil-borne 
genus of fungi) species have been 
developed to control soil-borne 
plant diseases. 


Fungicides 

A number of organically 
acceptable chemicals are available 
if disease control is necessary 
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Zuchini leaves with powdery mildew 


(see Appendix B). Among them 

are copper, lime sulphur, sodium 
bicarbonate, sulphur and vegetable 
oils. These products are effective 
only against foliar plant pathogens. 
Copper is useful against downy 
mildews and bacterial diseases; 
sulphur is effective against powdery 
mildews. Note that both copper and 
sulphur are currently under review 
for use in organic systems, and using 
alternatives to them might become 
necessary. A review of alternatives to 
copper for disease control in organic 
systems has been undertaken by 
Van Zwieten et al. (2004). 


Other organic sprays 


Among other possibilities for 
disease control are products 

still under evaluation, such as 
compost teas and milk. Evidence 
suggests that both these products 
are efficacious for certain 

diseases. Milk has shown some 
effectiveness against powdery 
mildew. Many organic farmers 
believe that, by stimulating the 
natural defence mechanisms in 
plants and animals, resistance to 
disease can be strengthened. Some 
commercial products are marketed 
on this principle; examples are 
seaweed extracts such as Acadian 





SSE”, a product of Organic 
Crop Protectants Pty Ltd (see 
Appendix A). 


4.10 Economics 


When determining the economics 
of organic vegetable production it is 
necessary to take into account not 
only the profitability of growing 
the particular crop but also the 
profitability of the entire rotation. 


As a result of trials conducted at 
the NSW Department of Primary 


Industries organic demonstration 
site at Yanco, some indicative 
gross margin budgets have been 
developed; these are shown in 
Tables 4.3 to 4.6. 


When interpreting these budgets, 
several important points need to be 
taken into consideration: 


* The data are site specific. The 
yields obtained and management 
practices used are appropriate 
only for the Yanco organic 
demonstration site; data should 
be modified to reflect different 
management regimes and sites. 


* Returns for produce are those 
quoted by an organic wholesaler 
for certified organic produce at 
the time of sale. Prices will vary 
from season to season and will 
generally depend on supply at 
that particular time and in that 
particular market. 


* Gross margin budgets are only 
an indication of potential costs 
and returns for an enterprise 
in any particular year. Factors 
such as climactic variability, 
management expertise and 
market fluctuations will vary the 


budget. 





Prices will vary from season to season and will generally depend on supply at that particular time and in that 
particular market 


Table 4.3 Indicative gross margin 


budget: organic rockmelons 


Table 4.4 Indicative gross margin budget: 
organic sweet corn 






















































































Standard budget Standard 
($/ha) budget ($/ha) 
Income Income 
Yield1600 cartons @ $13/carton 20 800.00 Yield 11.3 tonnes/ha @ $143/tonne 1615.90 
Total income 20 800.00 Total income 1615.90 
Operation Operation 
Land preparation Land preparation 
ip 55.00 ncorporate green manure 16.07 
isc (2) 27.50 eep rip 1731 
Grade 11.00 Scarify (2) 24.72 
roadcast 7.00 Hill up 12.36 
ed form 20.63 ed form 12.36 
ncorporate 27.50 Fertiliser 
Fertiliser Apply and spread compost 16 tonne/ha 255.00 
Compost (8 t/ha) 120.00 Gypsum 0.5 tonne/ha 23.00 
ock phosphate 45.50 Lime 0.3 tonne/ha 13.50 
Green manure (grow and incorporate) 283.50 PR 100 kg/ha 25.00 
lanting Spreading 750 
Sowing 20.63 500 6.95 
Seed 450.00 Foliar (3) 67.05 
Growing iological spray 14.95 
echanical cultivation (2) 68.76 anting 
oomspray (foliar 4) 27.5 Seed 15kg/ha 240.00 
Fertiliser Sowing 12.36 
D500 2.00 Seed treatment 3.20 
Foliar biological spray (3) 39.42 Weed control 
Weed control nterrow cultivation * 2 61.88 
Casual labour (hoe) 35 hrs 420.00 est control 
rrigation (drip 90.44 Gemstar® (permit required) 0.81/ha @ $60/| 48.00 
Harvesting Aerial spray (Gemstar®) $12/ha 2.00 
Contract pick, sort and load 2 450.00 rrigation 
railer use 37.50 8 mL/ha @ 17.36/mL 148.00 
Casual labour 20.00 Harvest 
ins hire 352.8 Contractor 11.3 tonne @ $16/tonne 180.80 
Grade, pack 1425.0 Hire of two bin trailer 48.80 
Cartons 3 287.0 Total variable costs 1250.81 
achine operation 87.5 Gross margin/ha 365.09 
Total variable costs 9576.18 Source: NSW Department of Primary Industries 
Gross margin/ha 11 223.82 
Gross margin/mL 1603.40 














Source: NSW Department of Primary Industries 
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Table 4.5 Indicative gross margin budget: 
organic pumpkin, Jarrahdale 


Table 4.6 Indicative gross margin budget: 
organic pumpkin, butternut 



























































Standard budget Standard 
($/ha) budget ($/ha) 
Income Income 
Yield 30 tonnes/ha @ $400/tonne 12 000.00 Yield 1050 cartons/ha @ $16 /carton 16 800.00 
Total income 12 000.00 Total income 16 800.00 
Operation Operation 
Land preparation Land preparation 
Rip 27.50 ip 27.50 
Disc (2) 27.50 isc (2) 27.50 
Grade 12.14 Grade 11.00 
Direct drill 6.88 irect drill 7.00 
Bed form 20.63 ed form 20.63 
Fertiliser Fertiliser 
Compost 120.00 Compost 120.00 
Rock phosphate 45.50 ock phosphate 45.50 
Green manure (grow and incorporate) 283.50 Green manure (grow and incorporate) 283.50 
lanting lanting 
Sowing 20.63 Sowing 20.63 
See 60.00 Seed 150.00 
Growing Growing 
echanical cultivation (WeedFix 2) 61.88 echanical cultivation (WeedFix 2) 82.50 
Rehill 13.75 ehill 20.63 
Boomspray (3 foliar) 20.63 oomspray (4 foliar) 27.50 
Fertiliser Fertiliser 
BD500 2.00 500 2.00 
Foliar biological spray (3) 39.42 Foliar biological spray (3) 39.42 
Weed control Weed contro 
Casual labour (hoe) 35hrs 420.00 Casual labour (hoe) 35 hrs 420.00 
rrigatio 77.52 rrigatio 90.44 
Harvesting Harvesting 
Contract pick, sort and load 1,375.00 Contract picking 666.75 
Bins (large) 990.00 Wash, grade, pack 440.00 
Freight (Sydney) 2 420.00 Cartons 995.00 
Total variable costs 6 044.48 Freight (Sydney 155.00 
Gross margin/ha 5955.52 Total variable costs 7 652.50 
Gross margin/mL 992.58 Gross margin/ha (A —B) 9 147.50 
Source: NSW Department of Primary Industries. Gross margin/mL 306.79 














Source: NSW Department of Primary Industries. 


The case studies that follow have previously been published as part of the NSW Agriculture Agfact series. They 
provide examples of the organic production requirements for a range of vegetables. The crops chosen reflect the 
growth patterns of three production systems—perennial (asparagus), broadacre annual (pumpkin) and intensive 


annual (tomatoes). Many of the organic practices used in the production of these crops are applicable to other 
vegetable and herb crops. 


— 
Asparagus 


Pumpkins 


— 


Tomatoes 
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5.1 Organic production 
of asparagus 


Introduction 


Asparagus has few pest or disease 
problems and can be grown 
without artificial pesticides, 
making it a relatively easy crop 

to grow organically. Good weed 
management, particularly during 
establishment, is essential to 
promote healthy growth and 
satisfactory yield and quality. 


Organic asparagus production, like 
other vegetable production systems, 
involves developing a functional 
system that provides adequate 
fertility while maintaining effective 
weed management. A well managed 
asparagus stand may stay productive 
for 15 years or more. 


An understanding of the annual 
growth habit will help in planning 


an organic management program. 


Growth habit 


Asparagus is a perennial plant. 

It produces dark green fern-like 
foliage during summer and in cooler 
climates becomes dormant over 
winter months. 


Asparagus spears begin as leaf buds 
below the soil surface, elongating 
to form the spears above ground as 
temperatures warm in the spring. 
These are then cut during harvest, 
making way for new spears to 
initiate from buds on the crown 
below the soil. Harvesting of the 
spears continues until spear quality 
deteriorates (during hot weather) or 
market prices fall. 


When harvesting ceases, the spear 
is allowed to develop into its fully 
expanded leaf, or fern. During this 
stage the plant photosynthesises and 
replenishes its nutrient reserves in 
the crown for the next year’s harvest. 
In colder districts, the asparagus 
fern will ‘die off ‘during winter in 
similar fashion to a deciduous tree. 


Asparagus can be a relatively easy crop to grow organically 


The fern is then mulched into 

the soil or removed in preparation 
for harvest of the new asparagus 
spears in spring. The fern is not 
removed until completely ‘dead’ so 
that the asparagus root or crown 
is replenished as nutrients are 
reabsorbed from the stem and 
foliage. This step is followed by a 
shallow cultivation prior to spear 
emergence to incorporate the trash, 
clean up weeds and provide a clear 
surface for harvesting. 


Variety selection 


Potential growers will need to 
source an asparagus variety that has 
market acceptability, is suited to 
your local climate and, ideally, and 
if possible, is raised organically (this 
is a requirement of the National 
Standard for Organic and Bio- 
Dynamic Produce). 


Some varieties will be more suited 
to processing; others to the fresh 
market. Will you grow green or 
white asparagus? Many European 
varieties are unsuitable for warmer 
inland and northern districts as the 
spears tend to lose quality as the 
leaf bracts open prematurely in the 
hotter weather. Research has shown 
that certain Californian varieties are 
best suited under these conditions. 





Select varieties that have been bred 
for disease resistance, specifically 
Fusarium sp. and Phytopthera sp. 
resistance. 


Pre-planting and 
establishment 


Establishment is the critical growth 
stage for asparagus. Seedling 
transplants are common, although 
these are relatively slow to establish 
and full production can not be 
expected for at least three years. 
Crowns are more reliable and 

may yield earlier depending on 
crown size. The young crowns are 
usually planted in a shallow trench 
which is gradually filled in as the 
crown matures. This leaves the 
asparagus growing on a low mound 
(the mound is higher for white 


asparagus). 


Crop nutrition and soil 
management 

Asparagus grows in a wide variety 
of soils but grows best in a light 
well-drained soil with a high 
nutrient content. Deep alluvial soils 
provide optimum conditions for 
growth. However, these soils can 
be prone to erosion, low in organic 
matter and may be leached of 
essential nutrients. 


The soil should be analysed for its 
nutrient status well before planting 
to determine pre-planting nutrient 
requirements and a fertility program 
should be implemented at least 2 
years before planting. 


If a green manure crop is to be 
grown as part of the fertility 
program it will require incorporation 
well before planting so that organic 
residues are properly decomposed. 
Compost is an excellent soil 
amendment and should be 
considered an essential addition pre- 
planting, with annual applications 
for the established asparagus stand. 


Fertiliser recommendations vary 
with soils and growing conditions, 
but as a general guide NSW 
asparagus producers apply 150 kg 
actual nitrogen (N), 50 kg actual 
phosphorus (P) and 50 kg actual 
potassium (K) per hectare per year 
to asparagus. 


An incorporated green manure 
crop can supply from 80 to 150 kg 
actual N per year, while composted 
cow manure (analysed at 2% N on 
a non-dry weight basis), applied at 
6 tonne / hectare / annum, could 
supply 120 kg actual N. Because 
of variability between batches of 
compost each should be separately 
analysed for nutrient content. If 
externally sourced, you should also 
test for heavy metals. 


Phosphorus should be applied as 
Reactive Phosphate Rock (RPR) 
a season prior to planting as well 
as under the plants at planting and 
in each year of production. RPR 
should be checked for cadmium. 
Levels should not exceed 20 ppm 
— mg/kg in fertilisers or manures. 


Potassium can be supplied 
organically through composts and 
seaweed extracts. 


Commercial organic fertilisers 
that can supply most nutrients are 
available, but these must be carefully 





Compost is an important addition to an organic soil management program. Loading compost for spreading at 
the Yanco organic demonstration site. Source: NSW Department of Primary Industries 


evaluated for cost and effectiveness. 
Some organic certification 
organisations have approved a range 
of commercial organic fertilisers. 
Reliance on these, as opposed to 
good soil management practices 
(green manuring and use of 
compost) is discouraged. 


Annual fertiliser applications should 
be applied prior to the pre-harvest 
cultivation. 


Research has shown that N, P, 

and K extraction by crops is in the 
vicinity of 34,6 and 18 kg/Ha, 
respectively, so you should aim to 
replace these amounts annually. 
Allowances should also be made for 
other losses to the system such as 


those from leaching, surface run-off 
and volatilisation evaporation) of 
nutrients. 


Research has also shown that 
asparagus seedlings are particularly 
sensitive to deficiencies in 
magnesium, calcium, copper and 


sulfur. 


A nutrient budget can help you 

to assess your crop’s nutritional 
requirements a couple of seasons 

in advance, and helps to identify 
potential losses and gains of 
nutrients to the system. Table 1 gives 
an example of a possible budget 

for nitrogen inputs in asparagus 
production. 


Table 1. Estimated annual nitrogen budget for 1 Ha asparagus, green 
manured and fertilised with composted cow manure 


Input / Losses 


kg actual N /ha / year 





|. Inputs 
a) Gains that remain in the soil and in crop residues: 


Nin green 
Nin rain 
N2 fixation (non-symbiotic) 


anure crop (clover/vetch) 


b) Gains in composted cow manure applied @ 6 tonnes / ha 
(analysed at 2% N on dry weight basis) 





Total input 

Il. Losses in the field 

sale of spears (yld 8t/ha, untrimmed) 
fern removal 

composted manure 

leaching, surface run-off and volatilisation 


Total Losses 
Ill. Net accumulation of N in soil 


140b 

8c 

5¢ 

Subtotal 153 


120d 
subtotal 120 


Total gains 273 


34e 

negligible as most nutrients returned to crowne e 
2b 

200¢ 


Total losses 236 
Net +37kg N/Ha 


Sources: a Alenson, 1989; b Lampkin, 1990; ¢ Kaffka and Koepf, 1989; d Analysis Rockdale Feedlot Pty Ltd. 
Based on 2% N on dry weight basis.1993; e Prior, L. Nutrition of Asparagus. Paper presented at Asparagus 
Growers Seminar, 1988. Wagga Wagga, NSW. Dept of Agriculture, NSW and Vic. Dept.of Agriculture and 


Rural Affairs. 
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Weed management 


Weed control is critical during 
asparagus establishment and is best 
started well before planting. This 
involves selecting an area with few 
weeds and using cultivation and 
sowing activities to encourage pre- 
planting germination of weed seeds. 
Green manure and cereal crops 
planted prior to asparagus will help 
to out-compete weeds as well as 
adding to soil organic matter and 
fertility levels. Difficult to control 
weeds may need to be removed by 
hand. 


Weed management following 
planting can be difficult as the young 
asparagus plant lacks vigour and the 
competitiveness of a mature stand. 


Mulch can be applied around 
seedlings. Research has shown that 
mulches such as straw, sawdust 

and bark spread at 100mm depth 
can provide adequate to good 
control of weeds. In cooler districts, 
mulching may delay the emergence 
of spears in spring and prolong 
harvest later in the season due to 

its cooling effect on the soil. This 
may be advantageous if a later 
harvest gives you a market niche, or 
disadvantageous if there is a market 
glut. Mulch may also increase the 
risk of frost damage to emerging 
spears. 


Weed control during harvest 
(particularly self-sown asparagus) 
needs to be achieved. 


Flaming weeds is an option prior to 
spear emergence. A clean-up during 
harvest could also be achieved by 
removing all spears protruding 
above the ground and then flaming 
the weeds. Note that flamers are 
most effective on newly emerged 
weeds. 


Grazing animals while the asparagus 
is dormant will also help to control 
weeds and provide additional 
nutrient benefits in the form of 
manure. Sheep and weeder geese 





Properly timed, gas flaming can be an effective weed management tool in an organic growing system. 


Photo: R. Neeson 


can be used effectively, while ducks 
—as well as eating weeds — will also 
consume snails and insects. 


Intercropping 


An asparagus crop will not reach 
full productivity for at least three 
years, so returns will be relatively 
low during the establishment years. 
The delay in economic return could 
be partially offset by intercropping 
between the asparagus rows with 
other vegetables or herbs. Planting 
an intercrop also helps reduce weed 
problems in the inter-row area. 


Any intercrop requires good 
nutrition and water management 
to reduce competition with the 
asparagus, and care is needed to 
ensure the crop does not host pests 
or diseases of asparagus. 


Intercropping of asparagus with 

a low-growing leguminous cover 
crop can be effective in reducing 
inter-row weeds, providing nutrition 
to the asparagus and improving 

soil structure. Research has shown 
that there may be a competitive 
effect from cover crops during the 





A green manure crop ready for incorporating. This crop is oats, faba bean field peas and mustard. 


Photo: R. Neeson 
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establishment year and the first 

few years following transplanting 
the asparagus. Supplying ample 
nutrition and water to the cover crop 
may reduce this impact. 


Two potential cover cropping 
systems could be adopted. The 

first type involves planting a low- 
growing perennial cover crop, such 
as clover, that is mulched or slashed 
regularly for optimum benefit. A 
side-throw mulcher, slasher, or 
alternatively a forage harvester could 
be used, with the cuttings directed 
around the asparagus plants. This 
provides a nutrition and mulch 
benefit to the asparagus plants. 


If using this system, sufficient 
distance must be retained between 
the asparagus rows to allow for 
machinery operations such as 
slashing of the asparagus fern in 
winter, cultivation of weeds and 
harvest preparations. Cultivation 
over the crop row should be shallow 
or avoided altogether to avoid 
damaging the crowns. Soil may need 
to be hilled up over rows to increase 
depth. 
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An alternative cover cropping 
system involves sowing an annual 
cover crop following removal of the 
fern in winter and incorporating 

it as a green manure or slashing 

/ mulching it prior to spear 
emergence in the spring. 


Regardless of the system decided 
upon, it is imperative to have the 
cutting zone free of weeds and trash 
during harvest. 


Pests and diseases 


Asparagus has few pest and disease 
problems. 


The most significant insect pests 
are thrips and Rutherglen bug 
(Nysius vinitor; Lygaeidae). Both 
are difficult to predict and control, 
usually appearing ‘overnight’ in 
swarms. 


Thrips are very tiny, slender insects 
that may feed on developing spears, 
causing distortion. The onion thrips 
(Thrips tabaci) is the most common. 
Thrips are most likely to migrate 

to asparagus when plants they have 
been feeding on have matured or 
dried out. A large number of weeds 
and ornamentals (particularly 
perennials) are known to host thrips, 
and whilst removal of host weeds 
will reduce the chance that thrips 
may become a problem, this may not 
be a practical solution. Anecdotal 
evidence suggests basil may help to 
repel thrips. 


Releasing predatory insects may 
reduce thrips numbers. Effective 
predators include predatory mites 
(Amblyseius) and green lacewing 
(Mallada signata). Releases should 
begin early in the season and may 
need to be made several times. Pest 
and predator populations should be 
monitored regularly. 


A number of organic sprays can be 
used successfully to control thrips 
including soap, natural pyrethrum 


(will also kill beneficial species) and 
horticultural mineral oils. 


The Rutherglen bug usually breeds 
in the seed heads of weeds and 
from here they move to agricultural 
crops. In some years they may 
reach plague numbers in spring 
and summer. Management is best 
achieved by removing host weeds 
such as Paterson's curse from areas 
surrounding the crop. 


Minor damage due to red legged 
earth mite and two-spotted mite has 
been reported. Removing or slashing 
green manures prior to harvest may 
worsen mite problems as they could 
migrate onto the asparagus. 


Snails and slugs can occasionally 
damage spears. Ducks introduced 
into the system consume these and 
some weeds, but are less likely to eat 
the asparagus. 


Fusarium sp. and Phytopthera sp. 
are two fungal diseases commonly 
reported in conventional asparagus 
production. With good soil and 
irrigation management, the use of 
resistant varieties and the use of 
well-grown nursery stock, these are 
less likely to be a problem. 


Stemphylium sp is the fungus that 
causes fern spot of asparagus. It 
commonly occurs in showery 
weather or where overhead 
irrigation is used. Symptoms include 
purple spots on ferns and spears. 
Removing old ferns will help to 
reduce the level of this disease. 


Three new diseases have recently 
been recorded on asparagus in 
Australia. Asparagus stem blight 
(Phomopsis asparagi) has been found 
in Queensland and Victoria. Stem 
blight causes defoliation and loss 
of production and is a very difficult 
disease to manage. Asparagus 

rust (Puccinia asparagi) has only 
been found in Queensland. The 
rust weakens plants and reduces 
marketable yield. Anthracnose 
(Colletotrichum gloeosproioides) can 
be a devastating disease and has 
been found in Queensland and the 


Northern Territory. Anthracnose 
produces large lesions on the fern 
stems. 


Harvesting 


The harvest season for asparagus 
extends from August in warmer 
districts through to December in 
cooler districts. Harvesting has been 
extended using crop manipulation 
techniques such as ‘mother fern 
culture’. In this system, one spear is 
permitted to proceed to fern, while 
other spears in the crown continue 
to be harvested. The ‘mother fern’ 
provides some supplementary 
nutrition, slightly prolonging the 
harvest. This method of extending 
the harvest, however, may affect 
crown longevity and, thus, the total 
productive potential of the asparagus 
stand. 


Harvesting is performed during 

the early morning when it is cool. 
Spears are cut just below the ground 
when 200mm or greater of the spear 
is protruding above the soil surface. 
Spears are later trimmed to 180mm. 
Spears are then collected and kept 
in the shade until removed from the 


field. 


Post-harvest 
management 


Asparagus spears deteriorate rapidly 
and must be cooled as soon as 
possible after harvest. Once in the 
packing shed, field heat should 

be removed. This should occur 
immediately if the spears are not 
being graded and packed straight 





Bio-dynamic asparagus packaged for market. 
Photo: R. Neeson 


Hydro-cooling is the usual method 
used to pre-cool spears to remove 
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If spears are dirty they should be washed, preferably 
with chilled water, prior to packing 


field heat. This involves spraying, 
flooding or immersing the spears 
in chilled water (3°C-5°C). The 
spears are then placed directly into 
a cool room. Length of time to 
leave the spears in the hydro-cooler 
depends on the temperature and 
flow rate of the cooling water, the 
initial temperature of the spears 
and whether the spears are loose or 


packaged. 


Hydro-cooling usually involves 
recirculation of water and this 

may cause an accumulation of 
micro-organisms. In conventional 
production systems active chlorine 
at a rate of 200 — 400 mg.I" is 
usually added to the holding tank. 
However, organic standards do not 
permit the use of chlorine above 
5ppm. Hydrogen peroxide (H,O,), 
another effective disinfectant, is 
permitted in organic standards. 
Research has shown that 5% H,O, 
is a reasonably effective anti- 
microbial agent. However, further 
research is necessary to determine 
the usefulness of HO, treatment. 


If spears are dirty they should 

be washed, preferably with 

chilled water, prior to packing. 
Spears will need to be trimmed, 
graded and bundled according 

to the requirements of your 
markets. Conventionally, it is 
common practice to dip the butts 
immediately after cutting and 
bundling into a solution of calcium 
hypochlorite to prevent bacterial 
soft rot, but this is not permitted 
in organic production systems. The 
use of hydrogen peroxide should 


be investigated as an organically 
acceptable alternative to calcium 
hypochlorite. 


Bundled spears should be packed 
in fully waxed, paper-lined cartons. 
If already pre-cooled, spears should 
be packed as quickly as possible and 
cartons placed into a coolroom set 
ata. 


Refrigerated transport should be 
used to ship asparagus to market. 
‘Transport operators should be 
made aware that your produce is 
organic to avoid the possibility of 


contamination. 


Marketing 


The market possibilities for 
asparagus producers include fresh 
or processed, local or export, white 
or green, spears or tips. Quality and 
continuity of supply are the keys to 
success. 


Fresh asparagus is most likely to 
fall victim to oversupply. While 
the harvest period can be extended 
or manipulated through various 
cutting strategies, the only other 
opportunity to avoid peak supply 
times arises if your particular 
climate favours slightly out-of- 
season production. 


Check with wholesalers to 
determine when periods of under- 
supply and oversupply occur. New 
Zealand organic asparagus is 
available from October through to 
January. 


Contacts 
Vegetable agronomy 


NSW Department of Primary 
Industries 

District Horticulturist 

Dareton Agricultural Research & 
Advisory Station 

Phone (03) 5027 4409 


Vegetable entomology 


NSW Department of Primary 
Industries 

Technical Specialist Vegetables 
Yanco Agricultural Institute 
Phone (02) 6951 2611 


Vegetable pathology 

NSW Department of Primary 
Industries 

Research Pathologist, Vegetables 
Yanco Agricultural Institute 
Phone (02) 6951 2611 


Further reading 


Organic Industry Export 
Consultative Committee (OIECC) 
2003, The National Standard 

for Organic and Bio-Dynamic 
Produce, AQIS, Canberra. 


Brinton, W.F. and Trankner, A.., 
Investigations into liquid compost 
extracts (‘teas’) for the control of 
plant pathogenic fungi, (extract 
from Biocycle Paper presented in 
Phoenix, US). Found at: http:// 
www.woodsend.org/compost_tea. 


pdf 


Broadley, R and Thomas, M. 1995, 
The Good Bug Book, published 
by Australasian Biological Control, 
Queensland DPI and RIRDC, 
ISBN 0 646 247948. 


Cherry, J.P. 1999, ‘Improving the 
Safety of Fresh Produce with 
Antimicrobials,’ Foodtechnology, 
Vol. 53, No. 11. 


Diver, S., Compost Teas for Plant 
Disease Control, pest management 
technical note, Appropriate 
Technology Transfer for Rural 
Areas (ATTRA) http:// www.attra. 
org/attra-pub/comptea.html 


Coleman, E., 1989, 1995, The 

New Organic Grower — A Masters 
Manual of Tools and Techniques for 
the Home and Market Gardener, 
Chelsea Green Publishing 
Company, ISBN 0-930031-75-X. 


Kuepper, G. & Thomas, R., 2001, 
Organic Asparagus Production, 
ATTRA web site, http://attra.ncat. 
org/attra-pub/P DF/asparagus.pdf 


McMaugh, J. 1985, What Garden 
Pest or Disease is That? Organic 
and Chemical Solutions for Every 
Garden Problem, Lansdowne 
Publishing Pty Ltd 1985, 1994, 
ISBN 1 86302 623 1. 


5.2 Organic production 
of pumpkin 


Introduction 


Pumpkins are a good choice for the 
grower who is considering organic 
vegetable production, as they may 
be included early in rotations or in 
a conversion plan. Other vegetables 
in this category include squash, 
gourds, cucumbers, rockmelons and 
watermelons. 


Given favourable growing 
conditions, organic pumpkins 

will yield around 40 tonnes to the 
hectare, are relatively easy to store, 
handle and transport and, if markets 
are not over-supplied, can provide 

a good return for producers. The 
organic market should be well 
researched as oversupply is a danger. 


Variety selection 


Markets should be assessed prior 
to planting to determine consumer 
preference. Butternuts, Jarrahdale 
and Jap pumpkins are commonly 
grown. Organic markets may prefer 
some of the older varieties, while 
processors may be quite specific 

in their requirements. If over- 
supply occurs, you may have to sell 
your produce on the conventional 
market. With this in mind, you may 
wish to consider growing varieties 
such as Japanese hybrids that sell 


well in conventional markets. 


Varieties will differ in their yielding 
ability, vigour and pest and disease 
resistance so it is advisable to 
investigate how the variety selected 
performs in your region. The 
growth characteristics of the variety 
will also determine cultural aspects 
such as planting distance. 


Production of pumpkins is usually 
from seed sown directly in the 

field. The National Standard for 
Organic and Bio-Dynamic Produce 
requires seed to be organically 
produced, unless suitable quantity 
and quality is unavailable, so a 


Pumpkins can provide a good return for producers 


reputable supplier will need to be 
found. Records proving that an 
effort has been made to source 
organic seed must be provided to 
the organic certifier. If an open- 
pollinated variety is grown it will 
produce seed that will breed true to 
type provided cross-pollination with 
other pumpkin or squash varieties 
does not occur) so, alternatively, you 
could raise and collect your own 
seed. 


Rotation design 


Pumpkins prefer a high nutrition 
regime that would generally follow 
a green manure (legumes and 
grasses) or an intensive composting 
program. Pumpkin’s spreading 
growth habit and leaf size gives 

it a competitive advantage over 
weeds, and provides an opportunity 
as a ‘cleaning’ crop to precede a 

less competitive vegetable such as 
onions in the rotation. Potatoes 

are another excellent cleaning crop 
and if grown back-to-back with 
pumpkins in a rotation can provide 
a good preceding rotation for root 
crops, which are among the most 
difficult of vegetables to keep weed 
free 


To minimise the risk of disease 
carryover, pumpkins ideally should 
not be grown where another 
member of the cucurbit family e.g., 
watermelons, cucumber, zucchini, 
has been grown in the previous year. 


Organic standards require that no 
annual crop of the same species, 





family, or similar characteristic be 
planted for more than 2 years out of 
5 within the rotation. Furthermore, 
the standards require that a green 
manure, annual legume or pasture 
ley phase be grown at least one year 
in three, except where soil fertility 
and structural characteristics are 
entirely met by the importation 

of composted manures or other 
permitted varieties of organic 
matter. 


Ground preparation and 
planting 

Like other vegetables, good seedbed 
preparation is essential for pumpkin 
production. The seedbed should be 


weed free and reasonably clod free. 


Pumpkins are generally grown 
on well-formed beds. Following 
green manure incorporation and 
scarifying, the field is hilled and, 
if compost is to be applied, it is 
deposited between a series of hills, 
which are later combined to form 
a bed. This places the compost 
directly below the planting row, 
allowing the pumpkin immediate 
access to the compost as it grows 
into it. 


Alternatively, compost application 
could be split, with half applied and 
incorporated during primary tillage, 
thus facilitating decomposition 

of the green manure, and the 
remainder applied during bed 
forming or surface-applied 
following planting. 


a) 


56 


Seed is normally sown direct, when 
the risk of late frosts is well past 
and when soil temperatures have 
warmed (a minimum of 15°C). In 
inland New South Wales sowing 
begins in early October. 


When planted in continuous rows 
the seeds are sown rather thickly, 
and when the pumpkin plants are 
at the 3 to 4 leaf stage, they are 
thinned to 0.8 — 1.3 metres apart 
within the row. 





An organic pumpkin crop at NSW Agriculture’ 
organic demonstration site at Yanco. Pumpkins are a 
good choice to include in an organic rotation, early in 


the conversion phase. (R. Neeson) 


Crop nutrition 


Achieving good yields of a quality 
product will depend on achieving 
a balance of soil elements, good 
organic matter and a biologically 
active soil. 


Pumpkins will tolerate slightly acid 
conditions but prefer soils that are 
high in organic matter. Compost 
applications of around 10 tonnes / 
ha are commonly incorporated with 
green manure prior to cropping. 


A soil test should be carried 

out following green manure 
incorporation and prior to planting 
to determine the crop requirements. 
Pumpkins are relatively heavy 
nitrogen feeders and since N 

in compost is slowly available, 

an additional application of a 
commercial organic fertiliser may be 
required at planting. 


Foliar applications or fertigation 
(applied through a micro-drip 
irrigation system) with approved 
organic products can be used to 
correct temporary nutritional 


deficiencies. A foliar application 

of fish emulsion, seaweed or garlic 
extract may also help to repel certain 
pests. 


Weed management 


The most critical period for effective 
weed management is prior to crop 
establishment. 


Pre-irrigation or rainfall will 
germinate weeds, after which a 
shallow cultivation or flaming will 
remove weeds prior to sowing. 


Weeds need to be kept in check 
until the pumpkin vines have 
covered the beds. This can be 
achieved either by removing weeds 
by tillage with an implement such 
as the WeedFix® (see photo) hand 
weeding or mulching the entire bed. 
Mulching can provide additional 
benefits including moisture 
retention and can provide a ‘clear’ 
barrier between fruit and the bare 
soil, thus preventing staining of the 
underside of the pumpkin. 


Hand weeding during early crop 
establishment is the usual method 
of intercrop (between plants within 
a row) weed management, since 
weeds are difficult to control with 
cultivating implements without 
damaging the crop. Thinning time 
provides an opportunity to remove 
weeds that have grown within the 
crop row. 


Pests and diseases 
Pests 


Significant pests of pumpkin include 
the 28-spotted ladybird (Epilachna 
spp.) and the pumpkin beetle 
(Aulacophora hilarus). Both these 
pests have a migratory habit, often 
flying in to a crop in large numbers 
from weeds or other nearby crops. 
They are most likely to be a problem 
during establishment when plants 
are small (during this stage they 
may skeletonise a young plant) and 
during flowering when fruit set 

may be affected. Older plants can 


generally tolerate a larger pest load. 


Crops attractive to pests should not 
be grown adjacent to the pumpkin 
crop and should be avoided prior 
to the pumpkin crop being planted. 
Removing host weeds also helps 

to reduce problems. Alternatively, 
some plants may be more attractive 
to these pests and these may be 
strategically planted to act as a trap 
crop to draw the pests from the 
commercial crop. 


Established organic producers often 
suggest that plants that are attacked 
by pests are suffering some form 

of stress. This could be moisture 
stress or a nutritional deficiency. 
Irrigation should be monitored to 
avoid moisture stress, while a leaf 
sap or tissue analysis can determine 
the nutritional status of the growing 
crop. 


Some naturally derived pesticides 
are permitted for use in organic 
standards. However, this use should 
not be the primary form of control. 
Care should be taken when using 
these products as some may be toxic 
to non-target species and may also 
affect human health. 


Diseases 
Powdery mildew 


The most common disease affecting 
pumpkins in inland areas is powdery 
mildew (Oidium sp.). Powdery 
mildew generally does not require 
moist conditions to establish and 
grow, and normally does well under 
warm conditions; thus they are more 
prevalent than many other leaf- 
infecting diseases in the dry summer 
conditions of inland NSW. 





Powdery mildew 


Powdery mildew first appears as 
white powdery spots that may 

form on both surfaces of leaves, on 
shoots and sometimes on flowers 
and fruit. These spots gradually 
spread over a large area of the leaves 
and stems. Leaves infected with 
powdery mildew may gradually turn 
completely yellow, die and fall off, 
exposing fruit to sunburn. Severely 
infected plants may have reduced 
yields, shortened production and 
fruit with little flavour. 





Cee © Sa end 


An oat crop that has been slashed to form a mulch over 


beds prior to sowing at Yanco. Photo: R. Neeson 


Planting varieties that are least 
susceptible to powdery mildew is 
the primary method of control. 
Varieties differ in their susceptibility 
and seed companies should be able 
to provide you with a resistance 
rating for your chosen variety. 


Old crops that are infected should 
be ploughed under as soon as 
possible following harvest. Crops 
should be rotated every 3 to 4 years 
and growers should avoid planting 
a new crop right next to an older, 
diseased crop. 


Seed should only be saved from 
healthy fruit. 


Downy mildew 


In coastal districts downy mildew 
(Pseudoperonospora cubensis) is more 
common and is favoured by cool, 
wet weather. Symptoms are yellow 
leaf spots that soon turn brown. 
Faint purple spore growth develops 
on the lower leaf surface and if the 
spots are numerous, the leaf shrivels 
and dies. Control is usually achieved 
organically with copper sprays (note 
that under the national organic 
standards this is restricted use). 


The web site http://www.attra.ncat. 
org/attra-pub/P DF/downymil.pdf 

provides organic control options for 
powdery mildew in cucurbits. 





Downy mildew in cucmber crop 


Other problems 


Failure of pumpkins to set fruit 
is usually as a result of inadequate 
pollination and / or excessive 


Pollination is needed to set the pumpkin fruit 


amounts of nitrogen in the soil. Bee 
hives can be hired for the season 
from bee keepers: 2 — 3 hives /ha is 
needed to ensure good pollination. 


Harvesting and 
marketing 


Following hand removal (cutting) 
of the vines, pumpkins may be 
field cured or cut from the vines 
and cured in well-aerated bins 

in storage. A light frost will kill 
off vines and facilitate harvest by 
exposing the fruit. There is some 
anecdotal evidence to suggest that 
allowing the vines to be frosted 
may also improve the flavour of 
the fruit. Heavy frost, on the other 
hand, may damage the pumpkin 
skin, especially thin types such 

as butternuts, leading to fruit 
breakdown. 
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A field elevator will assist in lifting 
fruit from the field and into field 
bins. 


Bins should allow for adequate 
aeration and should be removed to 
the packing shed as soon as possible. 


Packing and storage 


Once cured, the pumpkins should 
be graded and packed according to 
market requirements. Wholesalers 
usually prefer fruit packed into bulk 
cardboard bins. 


Boxes or cartons should be labelled 
with your name, certification 
number, the certifier’s logo, date 
packed, batch number (if selling in 
batches), variety and grade. 


Pumpkins will store up to three 
months, depending on variety and 
storage conditions. Only sound fruit 
should be stored and these should 
be checked regularly and any rotting 
fruit removed. Butternuts should 
not be stored under cold conditions. 


Marketing considerations 


Storage will allow marketing over 

a period of time. This may help to 
avoid market oversupply. If other 
growers are supplying the market at 
the same time, it may be worthwhile 
coming to an agreement whereby 
supplies of produce into the market 
are alternated between growers. By 
doing this, all growers may receive 
better market prices. 





Organic baby food is among the products made 
from organic pumpkins. Source: <http:// www. 
GoodnessDirect.co.uk.> 


Pumpkins are also processed into 
frozen, pureed for baby food and 
pie fillings, made into jams and 
used in dried products. Value- 
adding pumpkins could be done 
on-farm (facilities will need to be 
inspected by the certifier and will 
need to meet health standards) or 
by a certified processor. If supplying 
a processor, their requirements 
(such as variety, size and maturity 
at delivery) should be determined 
prior to planting. 


The economics of organic pumpkin 
production will depend on costs 

of inputs (labour, fertiliser) the 
yield, quality, the type of market 
you target (fresh or processed) 

and supply and demand for your 
product. 





Contacts and futher 
reading 

Vegetable Agronomy 

District Horticulturist 

NSW Department of Primary 
Industries 

Yanco Agricultural Institute 
YANCO NSW 2703 


Vegetable Entomology 
Technical Specialist Vegetables, 


Yanco 


Vegetable Pathology 


Research Pathologist Vegetables, 
Yanco 


Further Reading 


Organic Produce Export 
Committee (OPEC), now known 
as Organic Industry Export 
Consultative Committee (OIECC), 
2002, The National Standard 

for Organic and Bio-Dynamic 
Produce, c/o AQIS. See also the 


web site www. aqis.gov.au/organic 


Brinton, W.F. and Trankner, A., 
Investigations into liquid compost 
extracts (‘teas’) for the control of 
plant pathogenic fungi; (extract 
from Biocycle Paper presented in 
Phoenix, AZ). See: http://www. 
woodsend.org/compost_tea.pdf 


Broadley, R and Thomas, M. 1995, 
The Good Bug Book, Published 
by Australasian Biological Control, 
Queensland DPI and RIRDC, 
ISBN 0 646 247948. 


Diver, S. Compost Teas for Plant 
Disease Control, Pest Management 
Technical Note, Appropriate 
Technology Transfer for Rural 
Areas (ATTRA), see http://www. 
attra.org/attra-pub/comptea. html 


Coleman, E. 1989, 1995, The 

New Organic Grower. A Masters 
Manual of Tools and Techniques for 
the Home and Market Gardener, 
Chelsea Green Publishing Co, 
ISBN 0-930031-75-X. 


Kuepper, G. 2003, Downy Mildew 
Control in Cucurbits, Appropriate 
Technology Transfer for Rural 
Areas (ATTRA), see http:// www. 
attra.ncat.org/attra-pub/PDF/ 
downymil.pdf 


McMaugh, J. 1985, 1994 What 
Garden Pest or Disease is That? 
Organic and Chemical Solutions 
for Every Garden Problem, 
Lansdowne Publishing Pty Ltd, 
ISBN 1 86302 623 1. 


5.3 Organic production 
of processing tomatoes 


Introduction 


Processing tomatoes differ from 
those grown for the fresh market. 
They tend to be thicker skinned 
and less acidic and have a lower 
water content and higher pulp 
content than fresh market types. 
They are grown un-staked on beds, 
often in double rows. 


Large-scale monoculture 
production is a feature of 
conventional processing tomato 
operations. 


Processing tomatoes are 
mechanically harvested and 
transported in bulk carriers to 


processors. 





Organic production on the same 
scale is unlikely to be successful. 
However, careful field layout 
involving intercropping with other 
species or staggering plantings could 
increase the scale of operations and 
extend the harvest period. 


Organic producers sell directly to 
wholesalers or processors or carry 
out some form of on-farm value- 


adding. 


A large range of processed organic 
tomato products is produced. This 
includes pasta sauces, salsas, juices, 
ketchup, baby food, tinned whole 
and pieces, dried tomatoes and 
pastes. 


Most of the organic processed 
tomato products currently on the 
Australian market are imported. 


Rotation design 


Tomatoes belong to the botanical 
family Solanaceae. Other members 


Tomatoes belong to the botanical family Solanaceae 


in the family include eggplant, 
capsicum and potatoes. Rotation 
design should avoid preceding 
tomatoes with other solanaceous 
species, thus reducing the potential 
for pest, disease and weed carryover. 
Rotation to non-solanaceous 

crops for three years is usually 
recommended to avoid pest 
problems common to this group of 
vegetables. 


If an intensive market garden regime 
is practised or where long rotations 
are impractical, green manuring 
should be implemented. This 
practice will help to increase organic 
matter, biological activity and 
nutrient reserves prior to cropping 
and will also favour the suppression 
of soil-borne diseases. A green 
manure grown prior to planting 
should be well incorporated, with 
minimal crop residue apparent 
before planting the tomatoes. 


Ideally, a green manure should 
consist of a range of deep and 
shallow rooted herb, legume and 
grass species. Sod crops preceding 
tomatoes—such as grass pasture 
and small grains crops—may result 
in heavy cutworm and/or wireworm 
damage to tomatoes. 


Some producers practice long 
rotations where the tomato crop 

is preceded by a 3-year legume- 
based pasture or lucerne crop. In 
this instance, nitrogen requirements 
of the tomato crop should be 

met by ploughing down the 





pasture or lucerne well before 
planting, allowing adequate time 
for decomposition and ground 
preparation. 


Tomatoes have a relatively shallow 
root system, extending down to 
around 30cm. It may be good 
practice to follow the rotation with 
a deeper-rooted species able to 
extract nutrients from deeper in the 
soil profile. 


Paddock layout could include 
tomatoes inter-planted with 
insectary species. This practice 
involves 


Inter-planting the main crop with 
species they are more attractive 

to pests than the main crop (also 
known as trap cropping) or that 
provides a food source (such as 
nectar) for beneficial species, which 
migrate into the main crop and 
predate on pests. 


Trials in cotton have shown pest 
control benefits from inter-planting 
cotton with 20m x 1m rows of 
lucerne (totalling 4% of the area 
planted). Research investigating 
layout of chickpeas as a trap crop 
for Heliothis armigera in cotton has 
shown that blocks of chickpeas 

are more effective than strips or 
patches. 


More research needs to be 
undertaken on suitable species for 
inter-planting in tomatoes and on 
the ratio of main crop to insectary 
crop for optimum benefit. 
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Variety selection 


Choice of variety will depend 

on market demand, regional 
adaptability, disease resistance and 
the end use of the product. For 
example, the Roma type is the 
market preference for drying, while 
tomato paste processors require 

a product with high total soluble 
solids (TSS). 


The crux of successful organic 
production of processing tomatoes 
can often be resistance or tolerance 
to disease. Some diseases may be 
more of a problem than others in 
your district, so you should ensure 
that the variety you choose has 
been bred for tolerance or resistance 
to these diseases. Seed supply 
companies will be able to provide 
this information. 


Crop nutrition 


Nutritional requirements of 
processing tomatoes are met 
organically by a range of practices 
such as green manuring, cover 
crops, livestock manures and 
composts, lime, mineral rock dusts, 
commercial organic fertilisers and 
foliar sprays. 


Many organic sources of nutrients 
may take a number of seasons to 
become fully available, so soils 
should be assessed for their nutrient 
status a few seasons before planting 
the tomatoes. This is particularly 
the case with rock phosphate and 
mineral dusts. These can be added 
to composts. 





Organic fertiliser 





Tomatoes prefer a soil with a pH 

of 6.0 — 6.8. Soil pH below this can 
be adjusted by adding natural lime 
to green manures or pastures before 
they are incorporated. If magnesium 
is found to be lacking, dolomitic 


lime should be applied. 


Tomatoes require moderate to 
high levels of phosphorus and 
potassium. Advanced applications 
of rock phosphate should be made 
based on soil test results. The 
availability of rock phosphate in 
less acidic soils (>5.5 pH) in low 
rainfall areas can be improved by 
applying the colloidal form. The 
addition of elemental sulfur has also 
been shown to improve solubility; 
although this will also cause a 
moderate increase in soil acidity. 


The crop’s potassium and sulfur 
requirements can be met with 
applications of mined sulfate potash. 
Compost and seaweed fertilisers are 
other organic sources of potassium. 


Ground preparation and 
planting 

Primary cultivation should aim to 
turn under green manures or cover 
crops well before planting to allow 
for adequate decomposition. 


Initially, soils should be worked 
deeply to ensure adequate soil depth 
for bed forming. Deep-ripping is 
advised if beds are being formed 


for the first time. If soils are poorly 
drained, adding naturally mined 
gypsum prior to ripping may be 
beneficial. 


Follow-up cultivations should be 
slow and shallow, and should avoid 
bringing subsoil to the surface. This 
will minimise the germination of 
weeds. 


The aim should be to produce 
straight, evenly spaced beds to 
facilitate cultural (particularly 
weed management) and harvest 
operations. Bed width will most 
likely be determined by machinery 
wheel spacing. 


Once formed, beds should be 
irrigated if rainfall is insufficient 
prior to sowing to stimulate weed 
emergence. A final slow and shallow 
cultivation to remove weed seedlings 
usually then precedes planting. 


Transplants are the most common 
method of planting. Transplants 

are preferred over seeds as they 
have a competitive advantage over 
weeds. Transplants should be raised 
organically. This is a requirement of 
the National Standard for Organic 
and Bio-Dynamic Produce. 


If organic seedlings are not available 
you must provide evidence to your 
certifier that you have made every 
effort to source organic material. 
These should be pre-ordered (if 


Selecting crops to include in a green manure it is important to use a range of root systems that can explore, work 
and enrich the soil. Shown here, from left, are oats, faba beans and fodder rape. Source: NSW Department of 
Primary Industries 


not growing your own) at least 6 
months prior to planting to ensure 
that suppliers can supply the variety 
and quantities you require. 


Check transplants upon arrival to 
ensure they are pest and disease 
free. If pests or disease are present, 
treat with an organically acceptable 
pesticide prior to planting. 


Transplants should be hardened-off 
after delivery and pre-watered prior 
to planting. 


Transplants are generally planted by 
machine, although hand planting 
may be considered for smaller areas. 


To avoid stimulating weed 
germination, aim for minimum soil 
disturbance during planting. 


Plants should be placed 40cm apart 
in straight, evenly spaced double 

rows. Tomatoes should be watered- 
in as soon as possible after planting. 


Planting in double rows makes 
efficient use of soil nutrients and 
encourages rapid coverage of the bed 
surface thus providing competition 
(shade, moisture and nutrients) 
against potential weed invasion. 
However, weed control can be more 
difficult between the two rows. 


Alternatively, the tomatoes could 

be planted in single rows and 
undersown with a leguminous green 
manure crop. Suitable species could 
include dwarf red and white clover. 


Undersowing is best done 4 weeks 
after planting tomatoes to ensure 
they are well established. 


You will need to flame or cultivate 
any weeds that emerge in this 
intervening period. The clover 
should be sown in a weed-free 


seedbed. 


Careful water and nutrient 
management will be needed to 
ensure competition between the 
cover crop and tomatoes does not 
occur. 


Weed management 


Weed management begins well 
before planting. If planting in a 
previously uncropped field, you 
should select one that is relatively 
weed-free. This is particularly 
important with difficult to manage 
weeds such as nightshade or weeds 
with persistent seed banks such as 
Bathurst burr. 


If the tomatoes are part of an 
ongoing rotation, weed ‘cleaning’ 
crops such as short season 
vegetables or green manures should 
precede the tomato crop. 


Weeds in areas bordering the field 
should be controlled, particularly if 
they are hosts for thrips or aphids as 
these may transmit diseases to the 
crop. 


Irrigation as a weed control method 


Beds should be pre-irrigated or have 
received rainfall prior to planting 

to stimulate weed germination. 
Germinating weeds are then 
controlled by shallow cultivation or 
flaming prior to planting. 


Sub-surface drip irrigation can 
minimise weed competition. The 
drip line should be buried at, or just 
below, rooting depth. 


You may need to compromise 
slightly with the depth as the drip 
line will remain in the soil for 

a number of seasons and crops 
following tomatoes in the rotation 
may have a different root depth. 


Soil type will also dictate the depth 
at which the drip line should be 
laid. Crop type and soil type will 
also dictate the distance between 
in-line emitters in the drip line. If 
unsure, you should seek advice from 
the drip line supplier or a NSW 
Department of Primary Industries 
Irrigation Officer. NOTE: Some 
drip line is impregnated with 
herbicide, so be sure to specify when 
purchasing that this is not required. 


Post-planting weed control 


The critical period for weed 
management occurs during crop 
establishment and until the tomato 
crop canopy closes over the bed. 
Following planting, emerging 
weeds can be flamed or interrow 
cultivated. 


Weeds emerging within the plant 
row may require hand removal 
(chipping) at least until the crop 
canopy closes. 


Once the crop canopy closes over 
the bed, little—if any—weed 
management is usually required. 
Weeds in the furrows between beds 
may be mechanically cultivated or 
flamed. 


The application of surface mulch 
may also be considered to suppress 
weeds and to conserve moisture. 
Non-synthetic woven or processed 
materials or organic mulches such as 
straw, hay, sawdust and rice hulls are 
suitable. Equipment is available to 
mechanically lay some commercial 
mulch. These should be laid prior to 
transplanting. 


Organic mulches should be 
maintained in a layer 10cm or 
deeper, and are generally applied 
after planting so not to interfere 
with equipment. If surface mulch is 
applied, drip irrigation can be placed 
under the mulch on the bed surface. 


Insect pest management 


Effective pest management can only 
be achieved through monitoring 
and correct identification of the 

pest and predatory species. An 
understanding of the pest’s (and 
predator's) lifecycle will help you to 
plan and design an integrated pest 
management strategy. 


Monitoring for the presence of 
pests and predators should start 
before planting—in surrounding 
fields, on weeds and in the soil. 
The presence of pests that live in 
the soil (such as wireworms) can 
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be determined by soil sampling. 
Sticky traps, baits and light traps 
located around the field will help 
to monitor the presence of flying 
insects. Crop monitoring should be 
done at least weekly. 


Beneficial insects are very 
susceptible to insecticides, so care 
must be taken to reduce drift from 
neighbouring properties. Some 
organic farmers plant windbreaks 
or arrange with their neighbours to 
sow crop buffers such as sorghum 
along the boundary. Casuarina spp. 
is very effective at reducing spray 
drift by trapping spray droplets. 


Windbreaks also add to the 
biodiversity of the farm by 
providing shelter for smaller birds 
and other potential pest predators. 


Major insect pests of 
tomatoes 


Caterpillars 


Helicoverpa spp (Heliothis). 
Heliothis punctigera, and FH. armigera 
are the two most common species 
that damage tomatoes. 


While Heliothis larva will feed 

on buds and flowers of tomato 
plants and may also bore into the 
stems, it prefers fruit. Fruits that 
are damaged when young are most 
likely to rot before harvest. 


Monitoring for Heliothis 


All processing tomato producers 
monitor crops on a twice-weekly 
basis from planting until about 
two weeks before harvest. Regular 


monitoring for pest presence will let 


you know if the beneficial insects 
are present and if they are keeping 
Heliothis at a satisfactory level of 
control. Pheromone and light traps 
are used to monitor moth numbers, 
species and flight patterns. 


Monitoring pest/predator build- 
up involves collecting random leaf 
samples to determine the level of 
Heliothis eggs present. The eggs are 





1 Deuter, Bet. al. (2000), Heliothis in Sweet Corn, Queensland Horticulture Institute, Gatton Research Station. 


then collected and inspected 4-6 
days later to determine the level 

of parasitism from wasps such as 
Trichogramma or Telenomis. If 
the eggs turn black, they have been 
parasitised by the wasp. This enables 
you to determine if an organically 
acceptable spray is required to 
further reduce pest numbers. The 
threshold for spraying Heliothis in 
tomatoes is five viable eggs on 30 
leaves or 2 larvae on 30 leaves. See 
Table 1 for beneficial insect and 
spider ratings as reported by the 
Department of Primary Industries, 


Queensland. 


Biological control 


Mass-reared beneficial insects 
including Trichogramma wasps 

are available for biological control 
of Heliothis. These wasps are egg 
parasites of Heliothis. Commercially 
reared Heliothis eggs parasitised 

by Trichogramma pretiosum may 

be released to control Heliothis 

and loopers, although this is an 
expensive operation, costing around 


$100 per ha. 


Eggs can be released in a water 
solution through a backpack 

at a rate of 8 ha / hour or over 
larger areas with a specially built 
machine, or on egg cards that are 
placed throughout the field. The 


most important consideration 


with Trichogramma telease is 
timing. Farmers have found it is 
normally necessary to make two 
releases approximately 5—7 days 
apart. Monitoring is essential to 
determine the best time for release. 


Cultural controls 


It is possible to reduce the risk of 
Heliothis damage through a number 
of cultural practices. 


Plant early. Early season crops 
(harvest late January / early March) 
are generally less prone to damage 
from Heliothis. Avoid planting late 
season crops in NSW. 


Cultivar selection. Different 
tomato varieties may be able to 
tolerate different levels of insect 
damage. More research is required 
in this area. 


Crop sanitation. Thoroughly 
cultivating the field after harvest 
will destroy pupation chambers (this 
known as ‘pupae busting’). This will 
reduce the population of the next 
generation of Heliothis. 


Insectaries and strip cropping 

Strip or trap cropping is ‘growing 
two or more crops simultaneously 
in different strips, wide enough to 
permit independent cultivation, 
but narrow enough for the crops 
to interact agronomically’ (Francis, 





Effective biological control requires an effective system design. A Heliothis caterpillar is parasitised by a 
predatory shield bug in a pigeon pea trap crop. Photo: R. Neeson 


C.A., Multiple cropping systems, 
1986, MacMillan). Strip crops, or 
insectaries, can be the breeding 
grounds for beneficial insects that 
migrate, are forced (for example, 
by cutting) or transferred (by D- 
Vac™ suction collection) to nearby 
commercial crops. 


In trials conducted at NSW 
Department of Primary Industries 
Yanco Agricultural Institute’s 
organic demonstration site, pigeon 
pea has been shown to be a very 
effective trap crop for Heliothis 
when planted in soybeans. 


Sweet corn has also shown some 
effectiveness as a trap crop. The 
egg-laying moths prefer corn to 
beans, tomatoes and other crops, 


so borders or strips of corn planted 
around or within the crop may 
reduce Heliothis armigera densities 
on the less-preferred crops. This 
approach is likely to only be 
effective if the corn is silking at 
the same time as the tomatoes, 

or other crops are setting pods or 
fruit. Staggered plantings would 
be required to ensure silking is 
continuous. 


Organically acceptable pesticides 


These include naturally occurring 
bacterial and viral insecticides. They 
can provide significant control of 
Heliothis in tomatoes if applications 
are well timed and frequent. Note: 
All products must be registered for 
their designated use. Minor use ‘off- 
label’ permits may be obtained by 


Table 1. Beneficial insect and spider ratings (Sweet corn) 


Common name 


Wasps and ants: 
Trichogramma 
Black ants 


Black mirid 

Pirate bug 

Apple dimpling bug 
Brown smudge bug 
Bigeyed bug 

Damsel bug 

Spiders: 

Foliage dwellers (e.g., 
jumping spider) 

Soil dwellers(e.g., wolf 
spider) 

Web builders (e.g., orb 
weaver) 

Beetles: 

Ladybirds 

Carab beetle 

Red and blue beetle 
Green soldier beetle 
Lacewings: 

Green Lacewing 
Brown Lacewing 
Flies: 

Tachinid flies 

Hover flies 


NYo(oitatitepretiits 


Hymenoptera: 
Trichogrammatidae 
Iridomyrmex sp. 
Microplitus demolitor 
Telinominae 
Hemiptera: 

Tytthus chinenis 
Orius sp. 
Campylomma lebknechti 
Deraeocoris signatus 
Geocoris lubra 

Nabis kinbergit 
Araneae: 

Salticidae 

Lycosidae 

Araneidae 
Coleoptera: 
Coccinellidae 
Carabidae 
Dicranolaius bellilus 
Chauliognathus pulchellus 
Neuroptera: 
Mallada sp. 
Micromus tasmaniae 
Diptera: 
‘Tachinidae 
Syrphidae 


Beneficial rating” 





* Level of pest management in sweet corn = Low (+); Moderate (+++); High (+++++). 


contacting the Australian Pesticide 
and Veterinary Medicine Authority. 


The sap-suckers 


Aphids, leafhoppers and thrips are 
sap-suckers that reduce crop vigour, 
fruit quality and yield. Some may 
act as vectors, or carriers, of viral 
diseases in tomatoes and other 
plants. 


Thrips 

Thrips are very tiny, slender insects 
that feed primarily in flowers and 
developing fruit. Thrips transmit 
the tomato spotted wilt virus 
(TSWV), causing tomato spotted 
wilt. Not all species of thrips are 
capable of transmitting the virus. 
The onion thrips (Thrips tabaci) is 
the most common vector of TSWV 
in Australia. 


The thrips acquire the virus as they 
feed on tomatoes and other host 
plants, including weeds. Thrips are 
most likely to migrate to tomatoes 
when plants they have been feeding 
on have matured or dried out. 


A large number of weeds 

and ornamentals (particularly 
perennials) are known to host thrips, 
and while removal of host weeds 

or those known to be susceptible to 
spotted wilt will reduce the risk of 
disease transmission, this may not 
be a practical solution. 


Anecdotal evidence suggests basil 
interplanted in tomatoes may help 
to repel thrips. 


When monitoring for thrips, 
sampling should be done at the 
same time as Heliothis sampling. 
Select one tomato flower from each 
of the plants sampled (5 plants per 
location in the field). The flowers 
are then placed in jar with alcohol 
and after a few minutes the thrips 
will sink to bottom of the jar where 
they can be counted. Tapping 
flowers into the palm of the hand is 
another quicker method. 
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An organic spray is recommended if 
an average of one thrips per flower 
is found (5 thrips in a jar with 5 
flowers). Soap, natural pyrethrum 
and horticultural mineral oils can be 
used successfully. 


The common brown leafhopper 
(Orosius arentatus) 

This is a brown speckled insect 
about 3mm long that is responsible 


for the spread of the mycoplasmic 
disease Big Bud. 


Host weeds in and around the crop 
should be destroyed. High tomato 
plant populations can reduce losses 
due to the disease within the crop. 


Aphids 

These feed on the underside of 
leaves, causing curling and reduced 
growth potential. The feeding of 
large numbers of aphids results in 
excretion of honeydew that supports 
the growth of secondary fungal 
diseases. Aphids may also act as 
vectors of certain virus diseases of 
tomato. Virus transmission has 
been observed when lucerne is 
interplanted to attract beneficials. 


Research has shown that reflective 
polyethylene mulch placed on beds 
before transplanting significantly 
reduces the rate of colonisation by 
winged aphids and whiteflies, and 
can delay the build-up of damaging 
numbers of aphids by 4 to 6 weeks. 


Control of aphids 


Common natural predators of 
aphids are lady beetles and their 
larvae, lacewing larvae, and syrphid 
fly larvae. Aphid parasitoids, 
Aphidius spp, can occur naturally 

in the field, but often only when 
aphids are in large numbers. 
Aphidius spp are commercially 
reared in New Zealand, while 
green lacewings Mallada signata are 
commercially available in Australia. 


Organically acceptable pesticides 
to control aphids are sprays 
of insecticidal soap or natural 





The Green Vegetable Bug (Nezara viridula) is one of the more difficult pests to organically control. 


Photo: R. Neeson 


pyrethrum. Pyrethrum is harmful to 
beneficials so treatment should aim 
to avoid their peak activity, but still 
contact aphids. 


Organic farmers have reported 
good control of aphids with spray 
applications of garlic oil, when it is 
combined with mineral oil and pure 
soap. 


Green vegetable bug (Nezara 
viridula) 

The green vegetable bug (Nezara 
viridula), or GVB, also damages 
fruit through the sucking and 
piercing feeding action, although 
there are no reports of disease 
transmission through this activity. 
Tomato fruit that is attacked 
develops mottled areas. 


Organic control of GVB is 
difficult. Release of predatory 
wasps and natural predation are 

the common control methods 
relied upon by organic producers. A 


parasitoid wasp (Trissolcus spp.) and 
parasitic fly (Trichopoda spp.) are 
two predators of GVB. 


The CSIRO has conducted trials 
aimed at establishing the South 
American parasitoid, Trichopoda 
giacomellii, at sites in south-eastern 
QLD and northern NSW. Results 
indicate that T' giacomellii has 
successfully established in these 
regions and is now impacting on 
the abundance of GVB at sites 

in northern NSW. Ants are also 
known to be effective predators of 


GVB. 


Crop nutrition. Some organic 
farmers apply foliar sprays when 
the plant is under insect attack, 
believing this improves plant health 
and renders the crop less attractive 
to pests. 


Two of the most common foliar 
sprays are kelp and fish emulsion. 


Organically acceptable 
insecticides. Natural pyrethrum is 
a pesticide used by organic farmers 
to limit GVB damage. However, in 
trials conducted at Yanco organic 
demonstration site, pyrethrum 

did not give a satisfactory level of 
control against GVB. 


Trap cropping. It may be possible 
to plant species that are more 
attractive than tomatoes to GVB. 


This attracts the GVB away 

from the crop, where they can 

be destroyed eg by cultivation, 
rolling or mulching. Suitable crops 
include sunflowers, soybeans and 
Amaranthus. 


Cultural control. Some of the crops 
that are effective trap crops can also 


host GVB, for example, Amaranthus. 


You will need to weigh up whether 
your aim is to use these plants in a 
trap situation or try to control them 
in the area instead. 


If you do not wish to use trap 
cropping, then plants and weeds in 
areas immediately surrounding the 
tomato crop that are known to host 


GVB should be controlled. 


Weeds known to support 
development of GVB include castor 
oil, yellow-vine (caltrop), privet and 
Amaranthus. GVB has also been 
observed on silver leaf nightshade. 


Mite pests 


Two-spotted mite (Zetranychus 
urticae) and tomato russet mite 
(Aculops lycopersici) feed on the 
underside of leaves. Tomato russet 
mite also feed on the stems and on 
fruit. Damage is usually greater in 
hot, dry weather. Both mites are 
extremely small, best seen with a 
hand lens or magnifying glass. 


Biological control. The predatory 
mites, Phytoseiulus persimilis and 
Typhlodromus occidentalis, and the 
fungus gnat, Hypoaspis spp are 
commercially available to control 


two-spotted mite. A small, shiny 
black ladybird (Stethorus spp.), often 
occurs naturally in the field and is 
also an effective predator. 


Predators that are commercially 
reared and released in the crop will 
require a non-crop plant on which 
to overwinter once the commercial 
crop is harvested. Otherwise, 
annual releases will be required. 
Windbreaks containing a variety 
of species and weedy borders (that 
don't host pests or diseases) act as 
suitable overwintering sites. 


Monitoring of pest and predator 
populations is essential to track 
their movement into the crop, their 
numbers and hence effectiveness. 


Chemical control. Wettable sulfur 
and sulfur dusts are organically 
acceptable compounds are available 
that will control mite pests. 
Horticultural mineral oils can also 
be used successfully at rates between 
0.5 — 1.0% volume of oil / vol water. 
Sprays should not be applied when 
temperatures are above 35°C and 
caution should be taken to avoid 
spraying when predators are most 
active. 


(Note that Japanese organic standards 
have recently been amended to disallow use 
of these, so producers intending to supply 
this market need to be aware of this when 


considering this type of control). 


Diseases and nutritional 
disorders 


Organic producers should aim to 
select tomato varieties that are bred 
for resistance to disease. 


Long rotations with non-related 
crops and improving soil biological 
activity through incorporation of 
green manures and compost will 
have a positive impact on reducing 
the incidence of soil borne diseases. 
Crop sanitation, by removal and 
composting or ploughing under of 
crop residues, will help to prevent 
disease carryover. 


Compost teas could prove beneficial 
in control of certain bacterial and 
fungal diseases. 


Viral and mycoplasmic 
diseases 

Big bud 

Big bud is a mycoplasmic disease 
that may not develop until six weeks 
after infection by the brown leaf- 
hopper (Orosius argentatus). It is 
more common in dry inland regions 
from October, particularly after hot 
weather forces leafhoppers from 
weeds and on to crops. 


Symptoms appear as a thickening 
of stems, and a proliferation of small 
stiff shoots with short internodes. 
Roots may develop high on the 
stem and splitting may occur. 
Flower buds are greatly enlarged 
and do not develop properly. 


Control. Weeds in and around 

the crop that host the brown 
leaf-hopper should be destroyed. 
Increasing tomato plant populations 
can help to reduce losses. 


Spotted wilt 


Spotted wilt is a viral disease that 
can cause heavy losses in spring 
and early summer crops. The 
disease is spread by the onion 
thrips (Thrips tabaci), a small 
yellowish brown / grey flying insect 
about 1mm long, and by Western 
Flower Thrips (Frankliniella 
occidentalis). It breeds on weeds 

and migrates on to tomatoes as 
weeds dry out. Dandelion, lamb’s 
tongue, nightshade and thornapple 
are favoured weed hosts. Many 
ornamental plants also host spotted 
wilt. 


Symptoms first appear 7 to 20 
days after infection. Small areas of 
bronzing appear on the upper side 
of young leaves in top growth, and 
on older leaves as bronze spots or 
rings between the veins. As the 
disease develops the spots blacken 
and shrivel. 
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Affected fruit show irregular or 
circular blotches as they ripen, often 
shrivelling and falling off. 


Control. Weeds and ornamentals 
that may host thrips near the crop 
should be destroyed. ’Tomatoes 
should not be planted near flower 
crops. 


Increasing tomato plant populations 
can help to reduce losses. Soap, 
natural pyrethrum and horticultural 
mineral oils can be used successfully 
to control thrips. 


Bacterial diseases 


Bacterial diseases commonly 
affecting processing tomatoes 
include bacterial canker 
(Corynebacterium michiganense), 
bacterial speck (Pseudomonas 
syringae pv. tomato) and bacterial 
spot (Xanthomonas campestris pv. 
vesicatoria). 


Sources of infection include seeds, 
contaminated soil (can survive in 
soil for up to 3 years and, in the 
case of bacterial speck, on plant 
debris for 30 weeks), and weeds 
(particularly blackberry nightshade, 
Solanum nigrum and thornapples, 
Datura spp.). 


Control. A 4-5 year rotation 
between tomato crops is desirable. 
Seeds saved from healthy plants 
should be planted. If the disease 
status of seed is unknown it should 
be treated in hot water. 


Host weeds in and around the crop 
should be destroyed. Sanitation 
should involve removing and 
burning diseased plants as they 
appear. 


Hands and tools should be washed 
in warm soapy water after touching 
diseased plants. Overhead irrigation 


should be avoided. 


Crop refuse should be deeply buried 


or removed for composting. 


At the time of writing, use of 
copper hydroxide is an organically 
acceptable chemical control method. 
However, the use of copper as 

an allowed organic treatment for 
disease is currently under review. 


The National Standard for Organic 
and Biodynamic Produce (2003) 
states that the annual application of 
copper should not exceed 8 kg/ha/ 
annum and that producers should 
have a staged reduction strategy in 
place. 


Producers should check for any 
changes to the National Standard 
by looking on the web site www. 
aqis.gov.au/organic. 


Fungal diseases 


Fungal diseases commonly affecting 
processing tomatoes include 
anthracnose (Co/letotrichum spp.), 
and Phytophthora spp. 


Spread of anthracnose is favoured 
by warm, humid conditions with 
temperatures above 26°C and 
relative humidity above 93%. 
Phytophthora commonly occurs 
where extremes in soil moisture 
occur and where drainage is poor. 


Control. Anthracnose is controlled 
by hot water treatment of seeds, 
crop rotation and sanitation 
measures. Anthracnose is principally 
a disease of ripening fruit, so 
harvesting mature green fruit can 
reduce incidence. 


Copper hydroxide sprays may (at 
the time of writing) be used when 
fruit begins to ripen. However, 
producers should check before use 
to ensure this is still permitted. 


Phytophthora incidence can be 
minimised by good irrigation 
management and adequate drainage. 


Maintaining high organic matter 
and biological activity in the 

soil will also assist in control of 
Phytopthera. 


Nutritional Disorders 
Blossom End Rot 


Blossom-end rot appears as brown 
to black spots on the underside 
(blossom-end) of the fruit of 
tomatoes. As the fruit grows, half 
or more of the fruit may be affected 
— the fruits ripen earlier and may 
be prone to secondary infections. 


Causes. This is primarily a 
nutritional disorder is caused by 

a deficiency in calcium, a water- 
soluble element. Any factors 
affecting water and calcium 
availability, or movement, into the 
plant will therefore contribute to 
the problem. 


Environmental and cultural factors 
that contribute to the occurrence of 
blossom end rot include: 


* poorly drained soil 

* improper soil preparation and 
planting 

* inadequate or excessive watering 

* soil pH levels below 5.5 

* inadequate calcium in the soil 

* applying too much nitrogen 

* excessive root disturbance 


* use of plastic mulch instead 
of an organic mulch, high soil 
and air temperatures and low 


humidity. 


Control. Contrary to past belief the 
direct application of calcium as a 
spray is ineffective. 


A soil test should be conducted 

to help determine nutrient levels. 
Excess levels of ammonium, 
magnesium, potassium and sodium 
have been reported to reduce the 
availability of calcium. 


The addition of limestone, gypsum 
or dolomite to the soil well before 
transplanting is recommended 

to overcome the soil calcium 
deficiency. Liming is recommended 
in areas with low pH (below 5.5) 
soils. 


Maintaining the proper balance of 
potassium, phosphorus and other 
soil nutrients and avoiding excessive 
growth due to over-fertilisation 
with nitrogen is recommended. 


Having a uniform and adequate 

soil moisture content is critical 

to preventing blossom-end rot. 
Irrigation scheduling with the aid of 
soil moisture probes and mulching 
can help to maintain optimum soil 
moisture for plant growth. 


Harvesting and 
marketing 


Conventional processing tomatoes 
are harvested mechanically to 
supply large processors. Vines 

are lifted from the field, the fruit 
removed mechanically and then 
conveyed along a sorting platform, 
where it is graded by field workers. 


Fruit is graded according to whether 
it is rotten or badly blemished 
(rejects), mature green and red ripe. 
The degree of acceptable blemish 
will depend on your end market. 
For example, a higher degree of 
blemish will be acceptable for fruit 
that is to be pulped than for whole 
peel or dried tomato products. 
Some tomato growers invite hand 
picking for the local market prior to 
machine harvesting. 


Markets 


A large range of processed organic 
tomato products is currently 
produced. These include pasta 
sauces, salsa, juices, ketchup, baby 
food, tinned whole and pieces, dried 
and pastes. Most of these lines are 
currently imported into Australia. 


Contracts for processing tomatoes 
are difficult to obtain unless you are 
an established producer. Contracts 
are issued before the season begins. 


Organic processed tomatoes are a 
niche product, not yet being sourced 
in Australia by the larger tomato 
processors. However, there does 


appear to be potential for import 
replacement of processed tomato 
products. 


Heinz Watties currently contracts 
New Zealand organic producers 
to produce processing tomatoes 
for their organic baby food 

lines. Cedenco Foods Ltd, New 
Zealand, is developing a number 
of processed organic vegetable 
lines. Australia has a climate more 
suitable for processing tomato 
production, so potential exists 

for Australian organic producers 
to become the preferred supplier 
should reliable supplies become 
available. Growers should 
investigate these opportunities. 


Smaller producers could consider 
on-farm value-adding or supplying 
unprocessed product to farmers’ 
markets, health food and restaurant 
outlets. Consumers often prefer 
the egg or Roma type processing 
variety. The Sydney based 
wholesaler and exporter, Eco 
Farms, has indicated interest in 
receiving processing tomatoes to 
supply smaller clients. 


If processing is carried out on- 
farm you will need to have these 
operations inspected by your 
certifier. Your processing operation 
must also comply with State and 
Territory health regulations. The 
development and implementation 
of a Hazard Analysis Critical 
Control Point (HACCP) plan will 
help you to achieve compliance 
with organic standards and health 
regulations. 


Economics 


The economics of organic 
processing tomato production 

will largely depend on the market 
you are targeting. On-farm value- 
added products will return more 
than unprocessed tomatoes sold to 
a processor. However, the labour 
and infrastructure requirements 
for on-farm value-adding will be 


significantly greater. So, returns will 
largely depend on how much effort, 
time and initial resources you are 
prepared to outlay. 


Returns will also depend on 
costs of inputs (labour, fertiliser), 
yield, quality, the type of market 
you target (fresh or processed) 
and supply and demand for your 
product. 
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Organic whole peeled canned tomatoes — one of the 
processed tomato product opportunities available 

to Australian organic producers.. Source: <http:// 
www.goodnessdirect.co.uk/detail/340456b.jpg> 


Contacts 


Australian Processing Tomato 
Research Council 

Industry Development Manager 
PO Box 2293 

Shepparton Vic 3632 

Phone: (03) 5825 4633 

Fax (03) 5825 5029 


Vegetable Agronomy 


NSW Department of Primary 
Industries 

District Horticulturist 

Yanco Agricultural Institute 
Phone (02) 6951 2611 


Vegetable Entomology 


NSW Department of Primary 
Industries 

Technical Specialist, Vegetables 
Yanco Agricultural Institute 
Phone (02) 6951 2611 


Vegetable Pathology 


NSW Department of Primary 
Industries 

Research Pathologist, Vegetables 
Yanco Agricultural Institute 
Phone (02) 6951 2611 
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Organic Industry Export 
Consultative Committee (OIECC) 
2003, The National Standard 

for Organic and Bio-Dynamic 
Produce, c/o AQIS. See the website 


www.aqis.gov.au/organic. 


A useful information source on 
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tomato growers is the ‘UC pest 
management guidelines — tomato’, 
published on the web by the 
University of California. 


Broadley, R and Thomas, M. 1995, 
The Good Bug Book, published by 
Australasian Biological Control, 
Queensland DPI and RIRDC, 
ISBN 0 646 247948. 


Brown, E. 2001, ‘Chickpea trap 
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2001. 
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diversity: implications for the 
conservation and use of predatory 
insects of Helicoverpa spp. in cotton 
systems in Australia,’ International 
Journal of Pest Management, 45 
91-100. 





6. Post-harvest management and marketing 


Post-harvest management must 
ensure that the quality and the 
organic integrity of the product are 
retained—from paddock to plate. 


Vegetable producers must ensure 
that harvested product does not 
become contaminated after it 
leaves the paddock. Harvest bins 
and transport—particularly if 
provided by contractors—need to 
be thoroughly cleaned to remove 
potential contaminants. Since few 
chemicals for prolonging post- 
harvest storage of the product 

are permitted, optimum hygiene 
and storage conditions must be 
provided. Certifiers will require that 
freight transporters be inspected 

or that information about post- 
harvest storage and disinfestation 
procedures be provided. Storage and 
packaging facilities will probably 
also have to be inspected. Any 
processing of organic vegetables 
must be certified. Certification is 
sometimes a deterrent to processors, 
particularly if only a small quantity 
of organic produce is to be 
processed. Producers could consider 
forming processing cooperatives. 


6.1 Quality assurance 


Quality assurance of products 
entering the marketplace is 
becoming increasingly important. 
Consumers of agricultural produce 
need to be assured that the products 
they buy meet their expectations 

for safe and wholesome food. Large 
supermarket chains and export 
markets are starting to demand that 
goods be produced in conjunction 
with a system that offers full 
traceability. As Australia develops 
new export markets, it must be 
remembered that many of the 
countries that import our produce 
now enforce quality specifications 
more rigidly than ever before, and 





Organic farmers selling their produce at Lismore’ Rainbow Region Farmers’ Market. Farmers’ markets offer 


producers a personal approach to selling their produce. Photo: R. Lines-Kelly 


failure to meet specifications may 
see the loss of these markets. This is 
just as relevant for organic produce 
as it is for conventional produce. 


Consumers demand quality— 
particularly for fresh fruit and 
vegetables—and, since most people 
‘buy with their eyes’, farmers should 
be rigorous throughout the grading 
process. Supplying blemished or 
damaged produce is not acceptable. 
Poor quality reflects on the industry 
as a whole. Damaged (provided it 

is not breaking down) or blemished 
produce need not be discarded, 
however. Consider value-adding to 
second-grade product by processing 
it into purees or juices or packing it 
as pieces. 


Organic producers wishing 

to receive training in quality 
management can do an accredited 
quality management course. Two 
such courses are the regularly 
conducted National Organic 
Auditor Training workshops and 


the Independent Organic Inspector 
Association Organic Training 
workshops. 


Quality assurance of organic 
products is crucial to ensure 

that there is no contamination 

by products excluded from the 
standard. Among the potential 
risks are pesticide and microbial 
contamination and contamination 
with genetically modified or 
conventional product. An important 
aim of any quality assurance 
program is to eliminate problems 
before they occur and, if possible, 
to reduce reliance on end-point 
inspection (quality control). 


6.1.2 Quality 


[This section is reproduced from 
Marketing Organic and Biodynamic 
Products: conference proceedings 
(NSW Agriculture 1997). Joseph 
Ekman, Extension Horticulturist, 
Quality Assurance, NSW 
Department of Primary Industries, 
contributed what follows. ] 
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Quality is no accident. 
Climatic conditions may vary 
from season to season but 
product quality is essentially 
the end result of investment 
of money, time and labour. 
Quality can only be achieved 
consistently and efficiently 
through managing the 
activities and inputs that 
affect quality from the field 
through to the customer. 
Consistently achieving the 
‘right result’ requires planing 
and implementing a quality 
system. ‘Quality assurance’ can 
be defined as ‘all the planned 
and systematic actions necessary 
to provide adequate confidence 
that a product or service will 
satisfy given requirements for 
quality’. Quality assurance 
requires the planning and 
implementation of a quality 
management system. 


Every producer has some 
kind of informal quality 
system in place. More often 
than not this information is 
stored ‘in the manager's head’. 
A formal, auditable quality 
system requires production 
and post-harvest operations 
to be planned, documented, 
implemented, verified and 
certified to a recognised 
standard. Management to 
satisfy a standard is familiar 


Organic produce in a Woolworths supermarket 


territory for organic and 
biodynamic producers certified 
to the National Standard for 
Organic and Biodynamic 
Produce or respective group 
standards. However, there are 
numerous other quality system 
standards in operation, all of 
which are based on similar 
principles. Figure 6.1 illustrates 
the principles generic to most 
quality systems. 


Why develop a quality system? 


Agriculture in Australia has 
been changing rapidly in recent 
years and the pace of change 
continues to accelerate. These 
changes include: 


¢ changes in consumer 
preferences for products 

increased production and 
geographical spread of many 
crops 

* government retreat from 
enforcing product quality 
standards and the push to 
market self-determination on 
quality 

¢ increased competition from 
imports. 


These forces are changing 

the way Australian producers 
market their crop. Many of the 
problems facing producers can 
be tracked down to a failure 

to research and understand 





what their customers really 
wanted. Australia has earned 

a poor reputation in overseas 
markets because of variations in 
product quality, poor or patchy 
market service history, and a 
poor understanding of market- 
specific requirements. 


Changes on the domestic 
marketing scene are also 
putting greater pressure on 
producers to supply products 
of consistent quality. Chain 
stores (supermarkets) continue 
to capture market share in fresh 
produce retailing, and they 
prefer to supply of long lines 

of consistent quality product. 
As their market share grows, 
chain stores are demanding 
rigid standards for the products 
they buy. They want to know 
that the products they sell meet 
their consumers’ expectations, in 
order to gain consumer loyalty 
and repeat purchases. 


Purchasing long lines of 
consistent quality products can 
also simplify their handling and 
distribution logistics, reduce 
wastage and reduce operating 
costs. 


Rising production costs are 
also putting pressure on 
growers to improve their 
quality consistency to remain 
competitive. The threat of 

an industry collapse from 
oversupply is forcing producers 
in many industries to look 
overseas for new markets. There 
is no doubt that successful 
penetration of export markets 
will require close attention to 
the needs and expectations of 
customers. 


The major challenge for the 
future of Australian producers is 
being able to supply consistent 
quality products and service to 
markets. 


Forces driving change in quality foods international) and declining 


agricultural industries e less consumer time to shop global market share 
’ around—one-stop shoppin 
Group marketing: oe p shopping eae 
e direct sourcing of produce usiness environment 
+ strength in group marketing from farms—contract e need for profitability/ 
¢ demand for long lines and growing/alliances efficiency gains 
continuous supply + use of product specifications * increases in production and 


e brand establishment— Tatcnianenalicade 


roduct differentiation . : 
P decreasing tariff and trade 


market saturation 
quality replacing price as the 





Retailing barriers (WTO) competitive advantage 
e consumers and health * opening of new markets * government deregulation of 
authorities demanding safe, * competition (domestic and industries 
PLAN 





Define quality expectations of customers 
Determine business and personal priorities 





AUDIT DOCUMENT 
Monitor and improve the Develop product specifications, 
performance of the quality system production and marketing strategies 


IMPLEMENT 


Develop process specifications 
Implement these strategies to manage 
people, product, activities and services 


@ 















Figure 6.1 The quality system cycle. Source: Adpated from Ekman 1997 
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Quality costs 


Quality costs! However, the 
costs of quality and getting it 
right must be assessed relative 
to the costs of quality failure. 


All quality systems are a balance 
between the cost of getting it 
right and quality failure. The 
three categories of quality costs 
are: 


* prevention costs—the costs 
of preventing quality failure, 
including the planning and 
maintenance of a quality 
management system and 
certification 

appraisal costs—the quality 
control costs of ongoing 
monitoring of products and 
services such as product 
testing and inspection from 
production to marketing 

e failure costs—the cost of 
final products or services 
that do not satisfy customer 
requirements. Failures 
detected before the product 
reaches the consumer are 
termed ‘internal failure 
costs’. Failures that result in 
dissatisfied customers are 
‘external failure costs’. 


Quality costing provides a basis 
to assess the value of a quality 
system to an organisation and 
to assist management to identify 
opportunities for efficiency 
gains and cost reductions. 


The key to improving quality 
and profitability is failure 


prevention. 


A quality management system 
increases the prevention costs in 
a business but, when the system 
is implemented effectively, the 
cost is more than compensated 
for by reduced failure costs, 
operational efficiency gains and 
increased competitive potential 
in the market. 


Quality system benef its 


The following are some of 
the main benefits of failure 
prevention achieved through 
quality management: 


e improvement in product 
consistency 

¢ improved competitiveness 
and ability to adjust to market 
change 

¢ enhanced reputation in the 
market 

e reduction in liability risks 

e reduced wastage and rework 
of products 

e process efficiency gains 

e decrease in labour and 
material costs 

« improved employee 
involvement and morale 

¢ improved return on 
investment. 


Quality systems are a tool 
businesses can use to provide 
the assurance customers want. 
By focusing on managing 
activities that affect safety 
and quality, the quality 
system helps organise the way 
things are done and provides 
organisational confidence 

in the ability to consistently 
provide the goods and services 
customers require. 


Elements of quality management 
systems 


Quality plans. A quality 

plan (manual) sets out the 
policies, resources, practices 
and responsibilities for the 
business to meet its customers’ 
requirements for products and 
service. Appropriate quality 
system plans can make the 
difference between an easy-to- 


use system and one that sits on 
the shelf. 


Product specifications. 
Specifications are a tool for 
improving customer-supplier 
relationships. The important 


feature of specifications is 
that they objectively define 
the requirements of a product, 
thereby avoiding confusion. 
They also provide a means 

of objectively monitoring 
performance in meeting the 
specifications. 


Management and staff. 
Improvements can be achieved 
only if management and staff 
are working toward similar 
goals. A successful business— 
with a reputation for quality— 
provides better job security and 
job satisfaction for employees. 
When the whole organisation 
runs smoothly and everyone 

is involved the success helps 
build confidence and teamwork. 
Management must ensure staff 
have a clear understanding of 
what is required of them. Many 
managers often underestimate 
the contribution staff can make 
to the business when given 

the opportunity. Being part of 
the quality system from the 
beginning lowers staff resistance 
to any improvements or 
changes to be made and often 
improves morale. 


Customers and suppliers. 
Customers and suppliers are 
other links in the production, 
delivery and marketing ‘supply 
chain’. It is important that 
suppliers know what their 
customers want if they are to 
reliably supply products of the 
quality expected. Often it is 
the supplier who must ask the 
customers what they require 
and seek feedback on how well 
the requirements are being 
met. Most unhappy customers 
don't complain—they simply 
don’t come back. In the same 
way that a business needs to 
understand what its customers’ 
requirements are, the business 
must also define the qualities 
of products it uses and 


communicate its expectations 
of quality to its suppliers via 
specifications. 


Documentation. Documentation 
can help make decisions, 
assist in running the business, 
and help staff do their job. 
More paperwork does not, 
however, mean better systems. 
One of the aims of a quality 
system is to reduce wastage, 
so it is important not to 

create excessive paperwork. 
People drive a quality 
system—not paperwork. 

One of the main functions 

of documentation is to help 
improve communication. This 
overcomes problems of poor 
verbal communication and 
memory failures. Documents 
are valuable tools in that they 
record what has to be done and 
what has been done. 


Quality system standards 


There are a number of quality, 
food safety and environmental 
management systems that 
affect Australian agricultural 
industries. Key established and 
emerging standards and codes 
of practice include: 


e ISO 9000:2000 and 
ISO14001 

¢ Safe Quality Food 2000 and 

1000 

Woolworths Vendor Quality 

Management Standard 

e CATTLEcare/FlockCare, 
Freshcare, Graincare, and so 
on—HACCP-based codes of 
practice 

e EUREPGAP—for suppliers 
to European retailers 

e many other industry-specific 
standards and approved 
supplier programs. 


The systems implemented by a 
business will need to satisfy the 
requirements of its customers. 
Businesses need to expand their 


definition of ‘satisfied customers’ 





Organic bread found in Woolworths supermarkets. 


to include regulatory authorities 
in regard to food safety and 
phytosanitary requirements. 
Food Standards Australia New 
Zealand (previously known 

as the Australian and New 
Zealand Food Authority) is 
implementing new national 
food standards in the food 
service and processing sectors. It 
is also developing a framework 
for the establishment of 
‘Primary Production Standards’. 


HACCP 


Food safety plans are 
conventionally developed 

in food industries using 

the HACCP technique. 
HACCP stands for the 
Hazard Analysis and Critical 
Control Point method of food 
safety management. It is a 
step-by-step risk analysis and 
control technique used in food 
industries worldwide to analyse 
processes and so identify food 
safety risks. It is a pro-active 
management technique for 
preventing hazards from 
occurring and reaching 
consumers, rather than reactive 
(fire-fighting) management 
methods of damage control. 
HACCP requires an objective 
assessment of all biological, 
chemical and physical hazards 
to human health throughout 

a business's operations and the 
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development of appropriate 
control, monitoring and data 
recording strategies. As a risk 
management tool, HACCP 
can also be used to assess 

risks to product quality and 
environmental risks. The 
HACCP technique applies the 
following seven principles: 


e Conduct a hazard analysis— 
identify all biological, 
chemical, physical and quality 
hazards. 

e Determine the critical control 
points—the points in the 
process where risks are likely 
to occur. 

e Establish critical limits— 

boundaries/tolerances for 

safe operation at the critical 

control points. 

Establish a system to monitor 

control of the critical control 

points. 

Establish the corrective 

action(s) to be taken when 

monitoring indicates that 

a particular critical control 

point is not under control. 

Establish procedures for 

verification to confirm that 

the HACCP system is 
working effectively. 

Establish documentation 

concerning all procedures 

and records appropriate to 

these principles and their 

application. 
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A HACCP plan essentially 
requires asking at each point in 
the process: 


e What safety or quality 
hazards are associated with 
this process? 

e Which of these hazards are 
significant and likely to occur 
if not controlled? 

e What must be done to 
control these hazards to an 
acceptable level? 

e What records or evidence 
are needed to demonstrate 
that the hazards have been 
controlled? 


Implementation of HACCP is 
guided by scientific evidence of 
the risks. 


The intent of HACCP is 

to focus control at critical 
control points. The individual 
operations within a business 
are identified, and HACCP 
principles are applied to each 
specific operation separately. 


Consideration must also be 
given to raw material inputs 
such as water, fertilisers, 

packaging materials, and so 


on, which may be the source 
of problems. Hazard control 
measures may potentially 
introduce new hazards of 
their own and must also be 
considered. 


When a significant hazard 

is identified in a specific 
operation, control measures 
must be established that 
prevent, eliminate or reduce the 
hazard to an acceptable level. 


The critical limits (tolerances 

or safe operating limits) for that 
operation must be established to 
maintain control of the hazard, 
and an appropriate monitoring 
and recording procedure must 
be developed to confirm that 
hazard control is achieved. 


Sometimes the monitoring may 
indicate that hazard control 
was not effective—that is, the 
operation exceeded critical 
limits for safety or quality—and 
corrective actions are required. 
Corrective actions are planned 
responses to a breach of safety 
or quality limits and the 


response must: 





identify the affected product 

e determine what is to be done 
with affected product after 
assessing the severity of the 
problem 

e determine the origin of the 
problem 

e take the necessary action to 

prevent the problem from 

occurring again. 


The intent of HACCP is to 
systematically build safety and 
quality into a food operation 
to minimise the chances of 
unsafe product entering the 
market. HACCP plans are 
fully compatible with quality 
management standards in 
food businesses for ‘control 

of production requirements. 
HACCP plans can work in 
combination with other support 
programs such as: 


¢ good manufacturing practices 

* pest control programs 

« staff training 

¢ cleaning and sanitation 
procedures 

« calibration programs 

e preventative maintenance 
programs 

e document and record control 

They can also constitute a 


business's Food Safety Plan. 


Development of a HACCP 
plan will identify the 
requirements of a business 

to implement these support 
programs. The food standards 
will require all food production 
and handling businesses to 
develop an auditable food safety 
plan. The degree of complexity 
required in a food safety plan 
will reflect the complexity of 
business operations and the type 
of product and its associated 
risks; that is, the food safety 
plan for a small grower may 

be far simpler than that for a 
larger, more complex operation, 


although the same principles 
apply. 





Potential markets exist for organic vegetable seed and seedling production. 


In summary, changes in the 
expectations and buying behaviour 
of consumers are affecting 
agricultural producers. Globalisation 
of the food supply and the changing 
structure of fresh produce retailing 
in response to consumer trends 

are creating new challenges and 
dilemmas throughout the food 
supply chain. Research indicates 
that buyers are becoming more 
discerning about quality from the 
health and eating perspectives, 

and food safety is increasingly the 
primary concern. 


Opportunities exist for organic and 
biodynamic producers to capitalise 
on these market trends through 
their ‘clean and green’ image with 
consumers. But close attention to 
customer requirements for quality 
and consistency, coupled with the 
need to satisfy food regulatory 
authorities in relation to food safety 
management, is required to realise 
this potential. Quality systems 

cost time and money, but these 
costs must be weighed against the 
substantial financial and potential 
legal costs of getting it wrong. 
Quality management is pro-active. 
Use of HACCP-based quality 
systems can accommodate food 
safety, quality and environmental 
business objectives. 


The pace of implementation of 
quality management systems for 
quality assurance in agricultural 
industries is rapidly increasing. 
Quality assurance does not 
guarantee market premiums, but it 
will increasingly determine market 
accessibility. Quality management 
is rapidly becoming an essential 
management tool for producers 

in all food industries who want 

to do business better and remain 
competitive. 


6.2 Environmental 
management systems 


[This section is reproduced 

from Marketing Organic and 
Biodynamic Products: conference 
proceedings (NSW Agriculture, 
1997). Genevieve Carruthers, 
Environmental Management 
Systems Specialist, NSW 
Department of Primary Industries, 
contributed what follows. ] 


Environmental management 
systems (EMSs) are based 

(in general) on the principles 
of total quality management 
(Netherwood 1996). The 
British Standards Institute 
(1994, cited in Netherwood 
1996) defines an environmental 
management system as ‘the 


organisational structure, 
responsibilities, practices, 
procedures, processes and 
resources for determining and 
implementing environmental 


policy’. 


This definition, describing 
British Standard 7750 (which 
has now been withdrawn 
with the ratification of ISO 
14000), is similar to that 
which could be applied to 

the Eco-Management and 
Audit Scheme (EMAS) 

and to Canadian and Irish 
environmental management 
standards and guidelines. All 
these schemes follow the total 
quality management loop 
approach—that of plan, do, 
check and act. A feature of 
the ISO 14000 standards is 
the requirement to achieve 
continual improvement of the 
system and therefore in the 
environmental management 
overall. 


Whereas quality control 

and assurance programs 

have focused mainly on the 
production of consistent goods 
and services, environmental 
management schemes have 

a broader focus—that of 
examination of the whole 
process of production of 
goods and services and the 
effect of that production on 
the environment. That is, not 
only will goods be produced 
according to the same set 

of standard procedures, but 
the effects of producing that 
product, be they pollution, use 
of resources, or transport of the 
completed object or delivery of 
the service, are also taken into 
account. 


In agriculture, the growing of 
beef cattle is an example. Not 
only does (or should) the farmer 
want to be able to produce 

a consistently high quality 
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product, but s/he should also 
consider the way in which the 
cattle are treated during the 
production period, the effect 
they have on the soil, water 

and air quality on and off the 
farm, ways in which the cattle 
are transported, the potential 
impact other farm activities 
might have on the cattle (use of 
pesticides, for example), packing 
of beef produced, and so on. 


In their development, 
environmental management 
systems all follow much the 
same path. In the case of 

ISO 14000, there are five steps 
to developing and using an 


EMS: 


¢ Commitment and policy. Here 
commitment is developed at 
all levels of the business or 
enterprise, from management 
down to the most junior 
levels. The policy is defined 
and developed. 

¢ Planning. This is where the 
policy is translated into things 
to be done. A number of steps 
are usually involved, from a 
review of the environmental 
aspects and impacts of the 
business, the identification 
of legal requirements for 
compliance and the setting 
of objectives and targets 
through to establishing the 
environmental management 
program. 

¢ Implementation. This is the 
‘doing’ of the plan. This 
phase requires the provision 
of resources and support 
mechanisms to ensure 
that the environmental 
management plan is achieved 
and may include staff training 
programs to ensure that the 
objectives of the policy and 
plan can be met. 

© Measuring and evaluation. 
This phase checks to see if 
the objectives and targets 
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New Zealand farmers by Genevieve Carruthers. RIRDC publication numbers 03/121 and 05/032. 


previously established are 
being met. Such methods as 
environmental performance 
evaluation, laboratory 
analyses of emissions, 
financial records examination 
and staff understanding of 
training programs may be 
used to assess whether the 
environmental plan is being 
met. 

© Review and improvement. 
Here the data gathered in the 
previous phase are put to use. 
Were targets met? If not, why 
not? What can be improved? 
What worked well and why? 
ISO 14000 specifies that 
continuous improvement of 
the management system— 
note: not the environmental 
performance—is required. 


The various environmental 
management systems differ in 
how prescriptive they are with 
regard to the ways to achieve 
improved environmental 
management. ISO 14000 

does not specify particular 
environmental targets; these 
are set by the person/company/ 
business setting up the EMS. 
However, all schemes do require 
that the EMS developed must 
use as minimum standards 
legislated requirements and/or 
(if available) industry codes of 
practice or best management 
practice. 


In the case of an organic farmer, 
the required specifications 
would be one of the AQIS- 
accredited organic certifying 
organisations’ standards, 

in addition to any current 
legislation (federal or state), 

as well as industry codes of 
practices to suit the particular 
enterprise. 


Use of EMSs and organic 
farming to achieve 
environmental health 


The use of EMSs is one tool 
in a range of methods designed 
to facilitate the management 
of agricultural land, using 

a system-based approach 
rather than focusing on crisis 
management. Organic farming 
is also a way of examining 

the whole system of farm 
operations, starting with soil 
health and its overall effects 

on farm components through 
to all facets of production. 

The difference really is one of 
degree: use of an EMS is not 
prescriptive in terms of what 
can be used on the farm but 
does specify that all operations 
and processes used on the farm 
need to be considered in the 
light of their potential impact 
on the environment—the so- 
called cradle-to-grave approach. 


Organic farming may look at 


all those elements but, to gain 
organic certification, there 

are a number of products and 
farming practices that cannot be 
used. This does not mean that 
use of an EMS cannot be made 
effective on an organic farm, but 
it does mean that using ISO 
14000 as a guide will not result 
in an organic approach, unless 
that is the stated intention of 
the system in the first place 

and actions are matched to the 
chosen organic standard. 


Author’s note 


A Rural Industries Research 

and Development Corporation 
report, Green Marketing and EMS 
(RIRDC publication number 
04/175), states: 


A key finding is that the 
meaning of the labels 
‘sustainably produced’ and, to a 
lesser extent, ‘environmentally 
friendly are confused and, in 
contrast to ‘organic’, not widely 
agreed by the industry or 
consumers. This confusion, and 
the assessment that currently 
there is relatively insignificant 
demand for sustainably 
produced food, will result in 
considerable delay in the eco- 
labelling of food products ... 


The findings of this study 
concur with international 
experience that there is little 
clarity regarding what green, 
sustainable, or environmentally 
friendly production systems 
mean and what benefits 

these systems deliver to the 
consumer. This suggests a 
necessary, but not sufficient, 
condition for progress in 

green food marketing is that 
clear protocols, guidelines and 
accreditation processes must be 
established if generic labelling is 
to be adopted to communicate 
the benefits to consumers 


and facilitate the market 
development for sustainably 
produced food products. (Cary 
et al. 2004, p. vi), 


It is clear from these comments that 
organically certified products are 
well accepted in the marketplace 
and that the market advantages 

of adopting an environmental 
management system are yet to be 
recognised. 


6.3 Marketing 


Organic producers use a variety of 
marketing techniques. The market 
destinations are domestic (local and 
interstate) and export sales. The 
following are among the domestic 
distribution channels for organic 
produce: 


¢ direct farm sales 


* local, regional and city farmers’ 
markets 


* wholesale and retail 
* processors 

* home delivery 

* internet sales 

* mail order. 


Some producers add value to their 
farm produce on the farm. Others 
tend to do little on-farm value- 
adding. Some farmers cooperatively 
sell their produce to processors, 
who then add value by processing 
(snap freezing, for example) and 
packaging the product. 


Quality, continuity of supply, 
product range and service are 
central concerns for purchasers of 
organic products. Many consumers 
bemoan the fact that a regular, year- 
round supply of consistent-quality 
product is often unobtainable. 


Gibson (1995) puts forward 50 
farm marketing tips that should be 
compulsory reading for marketers. 
They can be found at the Australian 
New Crops website: <http://www. 
newcrops.ug.edu.au/newslett/ 
nenl1112.htm>. 


6.3.1 Marketing 
alliances 


Producers can benefit from 
developing marketing alliances. 
Such alliances allow producers to 
work together to research, locate 
and gain access to markets. 


Production alliances give purchasers 
of organic products access to a range 
of products through one avenue 

and the potential for a year-round 


supply. 


Two types of marketing alliances 
appear to dominate organic 
production: 


* Diverse product alhances. This 
involves producers in forming 
regional alliances based on 
promoting the regionality 
of specialty products. These 
alliances are characterised 
by production of diverse 
commodities and may entail a 
high degree of value-adding. 
Such groups generally target 
local, gourmet and specialty 
markets. 


* Parallel product alliances. 
This involves producers who 
produce like products (for 
example, potatoes and carrots) 
in marketing to a central 
distributor or processor. These 
alliances might involve minimal 
on-farm value-adding of a bulk 
commodity. 


One example of a parallel 

product alliance is Heinz Wattie’s 
Australasia, which pioneered large- 
scale commercial organic vegetable 
cropping in New Zealand and is 
acclaimed as an industry leader. 


At present, the organisation 
processes organic peas, carrots, 
sweet corn, green beans, broad 
beans, potatoes, squash and onions. 
Its organic products are marketed 
in New Zealand, Australia, Japan, 
South Africa, Europe, Canada and 
the United States. 


77 


78 


All suppliers and processing 
facilities are certified as meeting the 
production standards of BIO-GRO 
NZ, an independent certifying 
agency, and the organic products 
carry the BIO-GRO trademark. 
Heinz Wattie’s Australasia supplies 
technical advice and assistance. 
New growers are helped through 
the BIO-GRO certification 
process. Newsletters, field days and 
discussion groups keep growers up 
to date with the latest information. 


Heinz Wattie’s Australasia started 
its organic program in 1990, 

with a 7-hectare crop of peas in 
Canterbury, New Zealand, and 
production has been growing 
steadily ever since. The company 
now has about 60 BIO-GRO- 
certified suppliers in New Zealand, 
most of whom have converted from 
conventional cropping practices. 


Now over 2500 hectares are 
available for organic crops. The 
organisation expected to process 
about 6000 tonnes of various 
organic crops in the 2000-01 


season. 


The first step in successful 
marketing is for producers to 

define their production and supply 
pathways; then they must introduce 
effective supply chain management. 


6.3.2 Defining 
production and supply 
pathways 


Producers considering selling any 
product first need to define who the 
consumer is, what product is to be 
sold, where the consumers are, and 
how the product will be transported 
and processed. 


What follows is from a presentation 
by Barry MacDonald, formerly 
Market Development Officer, 
NSW Department of Primary 
Industries, to the Organic 
Production Workshop (Rangeland 
Livestock), Hay, September 2002: 


Focus on pathways 


Consumers are the focus 

of production pathways. 
Consumer protection is 
paramount. Pathways need to 
be defined. This includes on- 
farm practices. The direction 
of pathways needs to be 
determined, and guidelines 
and specifications need to 

be developed to meet these 
requirements. 


Communications 


Communications/ 
documentation must be 
developed to facilitate the 
marketing process. The origin 
of the product needs to be 
verifiable, so a system of full 
traceability is essential. Organic 
producers need to be able 

to prove the organic history 

of the product in order for 
consumers to have confidence 
in the product. Accreditation 
and certification will achieve 
this. Marketing and promotion 
of the product should be 
undertaken by the producer or 
supplier. Use personalised logos 
on labelling; tell ‘your story’. 





Tweed Richmond Organic Producers Organisation member Dave Robey proudly displays promotional material 
for the newly created Rainbow Region Organic Market at Lismore. Photo: R Lines-Kelly 


Substitution 


Substitution is occurring in 
the marketplace—non-organic 
meat being sold as organic, 
mislabelling of cuts, and so 
on. Producers must have 
confidence they can prove 
their accreditation and the 
authenticity of their product. 
Truth in labelling and the 
correct naming of the product 
are essential. 


Processin ta specif ications 


Processing specifications for 

a product involve establishing 
guidelines at key points in the 
production pathway. These 
include the farm, transport, 
slaughter, boning room, 

during any further processing, 
packaging, distribution, at the 
retailer or purchaser, and during 
the display of your product. 
Feedback sheets provide an 
opportunity to gauge consumers’ 
response to the product but 

can also be included at other 
key points in the pathway. 
Maintaining awareness of how 
the product is performing at all 
key points is essential. 


Further processing (value- 
adding) 


As a producer, you need to 
determine if you will produce 
traditional market cuts and/or 
value-add to product cuts. 
Value-added products include 
prepared meals, heat-and- 
serve cuts, pan-ready cuts, and 
oven-prepared and gourmet 
(for example, pate) products. 
If the product contains other 
ingredients, such as herbs, and 
is being marketed as organic, 
proof of the other ingredients’ 
organic certification is also 
required. 


The consumer 


Consumers must be willing to 
pay for the organic product. 
This will tend to limit markets 
to health-conscious, middle 

and upper class consumers. It 

is important to identify where 
the greatest demand is—for 
example, affluent city suburbs— 
and what type of product will 
be in demand. 


The product needs to have 
purchasing appeal (good 
presentation, and so on) and it is 
important to instil in purchasers 
confidence in the product. 
Information such as cooking 
methods can accompany the 
product. A consumer who is happy 
with your product will come back 
for more. 


In summary, pathways between the 
producer and consumer need to 

be defined. Market specifications, 
codes of practice and quality 
assurance need to be implemented. 
Credibility in the marketplace must 
be gained. Marketing alliances allow 
for supplying year round, but will 
only be successful if participants 
work together to develop the 
market pathway, become involved, 
and stay aware of the program. 
Communication is essential 


throughout all the supply chain. 


6.3.3 Supply chain 
management: the key to 
successful marketing 


The key to successful marketing, 
whether as an individual or as a 
group, is effective supply chain 
management. The individual or 
group must be active and maintain 
communications and interest in the 
entire marketing process. Successful 
producer alliances follow their 
product throughout the marketing 
pathway to track its performance— 
all the way to the consumer—and 
are prepared to diversify. Figure 6.2 
illustrates a supply chain model for 
organic products. 


Supply chain management can 

be defined as ‘a business strategy 
that sees the whole chain as the 
competitive unit, not the individual 
firms within that chain. This 
strategy depends on the firms 
within the chain learning to work 
together. Working together builds 
better relationships between firms 
and is a way of creating more value 
for others in the chain, especially 
consumers (AFFA 2003, p. 3). 


The following are important 
considerations for organic producer 
alliances seeking to export: 


* organic credibility 
* year-round supply 


* selection of a processor 
sympathetic to their aims 


* selection of suitable trading 
partners. 
Organic credibility 
Producers must understand 
and implement an organic 
certification scheme that meets 
their requirements as well as those 
of their customers. Ideally, a single 
certifier should certify each property 
in the producer alliance. Not all 
importing countries or customers 
recognise the standards of each 
Australian certification organisation, 
so it is important to choose a 
certifier whose standards are 


recognised by the country where or 


the customer to whom the product 
will be sold. 


Clear and precise documentation 
will assist with marketing the 
product, and the group will be 

able to demonstrate to potential 
customers full traceability of the 
organic product. Specific standards 
might need to be developed for 
transporting and handling, these 
then being endorsed by the organic 
certifier. It is advisable to conduct 
trial runs with the product in order 
to expose any potential problems 
that could call its organic status into 
question. Full documentation that 
clearly alerts produce handlers to 
the organic status of the product is 
also necessary. 


Year-round supply 


Consumers are unlikely to be 
interested in a product for which 
year-round supply cannot be 
guaranteed. 


Cooperation between members 

in a producer alliance is the key to 
obtaining a year-round supply of 
quality product. Harvesting and 
marketing of crops needs to be 
scheduled within the capacity of 
each individual property: people will 
manage their operations to grow 
and finish within the capability 

of their resource base. This might, 
however, vary from season to season 


and locality to locality. 


In order to have a year-round 
supply, year-round production 

data for each property should be 
thoroughly assessed and all options 
should be investigated. 


Choosing a processor 


The processor chosen must 
understand the requirements of the 
group and the product. They need 
to be innovative and accept that 
the producers want to be involved 
throughout the entire supply 
chain. They also need to agree to 
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Figure 6.2 The supply chain model concept for organic products 


be certified to process the organic 
product and have the requisite 
export clearances for the markets 
the group is targeting. 


If not already certified to process 
organic products, the processor 
should establish procedures 

and standards that ensure the 
segregation of the organic product 
throughout the processing plant, 
including packaging and storage for 
shipment. Full traceability to each 
farm, and even paddock, will need 
to be demonstrated. 


6.4 Product promotion, 
packaging and 
presentation 

[This section is reproduced from 


Marketing Organic and Biodynamic 
Products: conference proceedings 


(NSW Agriculture 1997). Catriona 
Macmillan, Heaven & Earth 
Systems P/L, contributed what 
follows. | 


Key elements in selling organic 
products are promotion, 
packaging and presentation. 
Organic products generally 
command a premium in the 
marketplace. Consumers 
paying a premium price expect 
a quality product that looks 
well packaged and presented. 
Further, the consumer needs to 
be educated about why they are 
buying a premium product— 
promotion. Consider a number 
of promotional ideas: 


© The product being sold is 
organic, so put the word organic’ 


on the label. Research has 


shown that 12 per cent of 
Australian consumers are 
interested in organics. It is 

up to you to harness that 
interest into profitability. The 
competition is tough, a world 
of multinational companies 
who can and do spend 
millions trying to convince 
the consumer their product is 
what our product really is— 
environmentally responsible, 
natural, clean and green. 
Organic is unique product 
and needs to be promoted as 
such. 

Participate in joint promotional 
opportunities. Organic farmers 
have regularly participated in 
and promoted their produce 
at the Royal Easter Show 

in Sydney, which over 1.7 
million people visit each 





year. Your participation not 
only gives your products 

and produce exposure but 
educates the consumer. 

Tell your story; this is what 
makes your product interesting. 
Consumers love to hear your 
story. The consumer wants 
to be able to say, ‘I made 

this little dish out of organic 
rice. The rice farmer doesn't 
burn the stubble, just allows 
it to build soil fertility’, and 
so on. Remember you are 
selling your product/produce 
to processors, exporters, 
wholesalers and the consumer, 
whether it is a brochure, a 
label or your letterhead, the 
consumer wants a story. Why 
do you grow? Why do you 
care? How do you grow? You 
dontt have to reveal all. A 
graphic and a few words can 
say a lot. 

Promote your farm using farm 
tours, open days and school 
tours. Excellent examples 

of farm tours are Montrose 
farms, Kiwi Down Under 
and Glenbye. Montrose 
farms offers ‘pick up your 
own berries in picking 
season, ‘tour of the charming 
1860s homestead’ and ‘bed 
and breakfast’; they also 
offer ‘afternoon teas, with 
hot country-style scones 

and homemade berry jam’ 
and you can hold your 
‘wedding reception on the 
lawns’. Kiwi Down Under 
has won numerous tourist 
awards, and 12 000 people 
go through a year. It has 

a tea house, organic food 
market, informative farm 
tours, animal feeding and 
nature walks. Another highly 
innovative farm, Glenbye 
offers ‘Glenbye Getaway 
Tours’, a package including 
air fares for parties of ten. 
Riverina organic rice farms 
regularly host tours for 


Japanese farmers and overseas 
trade delegations. 

Promote your farm and 
produce. Send brochures or 
newsletters to your local 
library, schools and tourist 
office. Advertise with your 
state tourist board and 
holiday magazines. Develop 
a mailing list, including 
everyone who has visited your 
farm in the past, and post 

a newsletter ... to inform 
people of new products or 
dates for the next ‘pick-your- 
own weekend’. You could 
include some other local 
events or sights in your area. 
Investigate any ecotourism 
projects in your area. Do you 
have any features that the 
Eco Tourism Association 

of Australia would endorse? 
Hold open days and field 
days: organise your own or 
look for opportunities, for 
example, in 2001 ABC open 
farm schemes held their 
annual farm open day with 
four Victorian organic farms. 
Let the local paper know of 
any special events, attach a 
brochure or newsletter to a 
very brief and simple press 
release. Start a school farming 
project to encourage visits. 
Mail order delivery. In the 
United States and the United 
Kingdom a great deal of 
trading in organics is done 
by mail order. Producers 
advertise in the major health 
and gourmet magazines. 
Promote yourself on the world 
wide web. American and 
European companies have 
mail order, home delivery and 
promotions on the web. If 
you have a website, you could 
include your web address on 
your label. In Australia some 
trading and information sites 
are being developed. 


What product? 


Identify the trends, choose 

the market for your product, 
and package and present your 
product in a way that will sell 
it. In other words, are you 
planning the right product, and 
are you growing produce that 
will sell next season? 


Note what organic products 
Australia is importing—for 
example, organic cornflakes 
from the United States and 
the United Kingdom. We 
also import tomato sauces 
salsas, olive oil and Californian 
dates, and we pay a premium 
for them. Note how these 
products are presented. Why 
will a consumer pay $6.50 for 
imported organic cornflakes? 
The packaging and quality 


account for a lot. 


Remember, fads and fashions 
change. Investigate, look at 
conventional models: pasta 
sauces hardly existed on 
supermarket shelves in the 
early 1990s, but look in the 
supermarket now. Chilled, and 
particularly prepared, dishes are 
filling the shelves. Consumers 
even want to buy salad 
dressing ready to pour. As Reg 
Clairs, CEO of Woolworths, 
said, ‘Meal solutions will be 
the single most important 
revolution for supermarkets 
over the next five years’. People 
want dinner on the plate, not 
the ingredients in the shop. 


As organic producers, are you 
investigating organic meal 
solutions, frozen meals, frozen 
vegetables, salad mixes, dips, 
deserts, pasta meals, chilled 
vegeburgers, as well as the 
more traditional deli ranges 
of chutneys, jams, sauces and 
pickles? What about frozen 
juices, fruit juices, muesli bars 
and cornflakes? 


81 


82 


If you are investing in labour 
and machinery, invest in 
research and advice too. Include 
packaging and marketing in 
your costing. 


Farmer and consumer need 

to get together: look for every 
opportunity to find out what 
the consumer buys. Ask your 
friends, everyone you meet; ask 
them why they buy. Visit the 
city. 


What supermarkets need 


Recently a spokesman for Coles 
Myer Ltd said they were now 
working closely with smaller 
food companies in a bid to 
offer a wider range of products, 
particularly at the gourmet 
fresh food end of the market. 
Unlike the big brand names, 
which offer special marketing 
deals to the supermarkets to 
claim the best shelf positions 
for their products, organic 
businesses have not spent 
millions on advertising and 
promotion. Some supermarkets 
will expect you to give in-store 
demonstrations and food 
tastings. 


Supermarkets usually trial 

a line for a season to see if 

it sells: if not, it is out. They 
also have specific packaging 
needs—for example, barcodes 
and particular sizes and shapes 
for stacking. 


A reliable and regular supply 


In Britain the success of fresh 
organic fruit and vegetables 

in supermarket chains was the 
result of a wholesaler checking 
what the supermarkets needed. 
The wholesaler packaged the 
produce so that it could be 
easily identified as organic 

and stacked easily and also 
provided efficient and reliable 
delivery system. Sainsburys, 

a UK supermarket chain, 


Organic meal solutions: heat and serve, a trend for the future? Photo: MacDonald (2002). 


has sponsored major organic 
industry events and has a 
program in operation to 
encourage conventional farmers 
to convert. 


When Sainsburys advertises 
nationally it simply lets 
consumers know it sells organic 
as part of its range. It also 
sponsors the organic industry to 
promote and educate the public 
on the value of organics. 


What department stores need 


Packaging, shelf life and 
presentation are just as 
important to department stores. 
David Jones is very interested 
in a line of organic flour that 
comes in calico bags. It thought 
the ‘calico’ look outweighed the 
problem of stacking and shop 
soiling—that is, the bag looking 
grubby from dust—although 
the top-stitching has to be sewn 
straight and parallel to the edge. 
The buyers for David Jones 
have said they would order 
more organic products if the 
labelling and packaging were 


improved. 


Grace Bros’ preferred packaging 
for Glenbye’s organic wool 
quilts is a firm, transparent 
plastic case rather than a calico 





case. Why? Plastic will not 
become shop soiled, it can 

be dusted, it can stay neatly 
stacked, and it can be handled 
and still look bright and shiny 
over time. Using plastic rather 
than calico may seem an 
environmental contradiction, 
but shop soiled means selling at 
a discount. 


What small shops need 


Customers like variety. They 
come in to be entertained: a 
fruit and vegetable shop is 

like a theatre with live daily 
performances—the display. 
What is needed is a constant 
supply of quality staples plus 
something new and seasonal. 
Find ways to have your produce 
tasted. 


Brochures, newsletters and logos 


Prepare a simple but 
professional-looking brochure 
explaining what your farm sells, 
plus ‘your story’ and who you 
are certified by. Use it like a 
business card. Or send a leaflet 
providing recipes out with 
consignments. 


Newsletters could be posted, 
perhaps quarterly. Tell readers 
about the harvest, any new 
products, what is in season, 


field days, and so on. Select 
dates for farm tours, explain 
why you dug in your lettuces, 
as opposed to spraying after a 
bug invasion; and why there 
were no carrots last month. Do 


you do mail order? Include your 


latest product list with your 
newsletter. Macro Wholefoods 
is a large Sydney wholefood 
store; its newsletter acted as 

a brochure and contained 


what does the polystyrene 

do for the environment? The 
consumer wants fresh-tasting 
and -looking broccoli. 

Some consumers want 
‘environmentally friendly’ 
claims—such as ‘dolphin safe’, 
‘chemical free’, ‘phosphate 
free’ and ‘recycled paper-— 
because these claims inundate 
retailers’ shelves already. 


Labelling 


Labelling is an important 
component of packaging. 
Labelling should be informative 
and legally correct. Following 
are a few pointers: 


e Often the label is built into 
the packaging, as opposed to 
being stuck on. 

e Always identify your certified 


We need to find ways of responsibly ingredients as certified 
managing these conflicts when Cipeniee 
labelling and packaging. e Labels need to be attractive: 


a recipe, some Christmas 
shopping ideas, the business’s 


mission statement, and a map 
showing the business’s location. 
A newsletter can cost less than 
a glossy brochure, especially if 
printed in one colour, and can 
be more readable, with new 
ideas presented in each issue. 


Logos can be a powerful tool 
for recognition. Note that, 
when selling to different 
cultures, a healthy green image 
or name could translate into 
an inauspicious image. It is 
also possible to label individual 
pieces of fruit, to distinguish 
them from conventional 
produce. 


The environmental predicament 


When it comes to packaging 
and presentation, there are 
conflicts between organic 
principals and retail demands. 


e Consumers have 
high expectations and 
unrealistically want perfect- 
looking produce. 

e Consumers assume that 
if it looks hygienic it must 
be healthy that sterility 
equates with goodness, and 
that soil on potatoes and 
lettuces means germs and 
work to clean. Fear of food 
contamination is also a great 
concern for retailers and 
consumers. 


e Organic broccoli travels better 


in ice and polystyrene, but 


Seasonality 


Some organic food is not 
available year round. In both 
Europe and the US ‘being in 
season has become a selling 
point. Extending supply could 
include processing the product 
or specialised storage. 


The Earth Food store in 
Sydney sells an organic apple 
pie. As soon as the new apples 
are in season the regular 
customers start anticipating 
the arrival of these freshly 
baked pies. Consumers need 
to understand why product 

is not always available, so it is 


important to communicate with 


the retailer. 


bring in a designer. 


¢ Sell the positives, not the 


negatives—for example, ‘we 


build soil fertility’. 


¢ Every label tells a story: let 


your label tell your story. 


¢ Include ‘free range’ when 


applicable. The customer 
often assumes that free 
range is as good as organic, 
so explain what your organic 
poultry and livestock are 
fed—for example, organic 
grain on an organic farm. 
Another misconception is 
that ‘tree ripened’ and ‘sun- 
dried’ mean organic-type 
harvesting and no chemical 
preservatives. 


¢ Take pride in your product. 


Label and box your produce, 








Logos can be a powerful tool for recognition. Personalise them and they can leave a lasting impression. 
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and each time your name and 
product are displayed check 
the standard. 

e Try out a label and package 
and gauge the responses in 
the real market—in Bondi, 
not Bourke. Ask your friends 
in the city. 

e Check packaging and 
labelling laws in your state. 
The New South Wales 
Department of Fair Trading 
can direct you to the relevant 
government departments and 
statutory bodies. 


Legally you are required to 
provide certain details on the 
label. State or territory and 
federal laws, as well as the 

laws of importing countries 

if you intend to export your 
product, apply. In New South 
Wales, the New South Wales 
Food Authority can provide 
information on correct labelling 
(see Appendix A). The National 
Standard for Organic and 
Biodynamic Produce describes 
the requirements for labelling 
organic products destined for 
export and those for imported 
organic products. 


The following is a basic 
checklist for labelling packaged 
food: 


name of the food 

the ingredients, in order of 

volume 

e the name and address of 
the maker, packer, vendor or 
importer 

e the country of origin 

the batch code 

the sell-by date or a date 

stamp 

sugar-free, low-fat, and so on, 

nutritional content—keep 

claims and information 

simple, realistic and relevant 

e claims that can be verified 

* anotice to refrigerate after 

opening where relevant 





‘Agsell is now known as Primex 


If you are exporting, some 
countries might require 
additional nutritional 
information, and the label 
might need to be in a language 
other than English. 


Promotion and the media 


If a story about your organic 
produce and how healthy it is is 
published nationally, suddenly 
consumers want organic. When 
promoting nationally, promote 
realistically. 


Australia has a small population 
spread over a large land, so how 
can we promote a relatively small 
industry nationally when it is spread 
over such an expanse? Industry 
promotion such as an ‘organic 
harvest’ provides an opportunity 

to promote locally and nationally. 
Its main purpose is to educate 
consumers. The organic harvest is 

a national event where the focus 

is on promotional events at the 
local level. Activities are held over 

a month and can include everyone, 
no matter how small. Publicity 

for such events can be generated 
through networking, coordinated 
media releases, using celebrities and 
linking with other promotions. 


6.5 Export help 


[This section is reproduced from 
Marketing Organic and Biodynamic 
Products: conference proceedings, 
(NSW Agriculture 1997). Jim 
Murison, Previously Manager, 
Agsell', NSW Agriculture, 


contributed what follows. ] 


When thinking about export, 
the first step is to examine the 
reason for exporting. What 

are you going to achieve by 
exporting rather than selling in 
Australia? Do you have goals 
you wish to achieve, and within 
what timeframe do you plan to 
achieve them? Do you have the 
funds and time to devote to this 
project and, importantly, enough 


product to satisfy the market 

if you become successful? Can 
you obtain more product from 
others if you are not able to 
meet the requirements yourself? 
These questions must be part of 
your evaluation. 


Having evaluated your position 
and decided to proceed, the 
next step is to select the markets 
you are interested in and find 
out if they are interested in you 
and your product. There may 
be no demand for what you 
produce if it is not part of that 
nation’s culture. You also need 
to determine if the importing 
country recognises your 
certifier’s logo or if it requires 
you to carry its logo, in which 
case there will need to be an 
agreed equivalence with your 
certification organisation. 


Austrade can provide general 
information—for example, 
information on price, packaging, 
suitability and trends—on the 
market in locations throughout 
the world. The information is 
provided on a fee-for-service 
basis ... If you have difficulty 
in meeting this initial cost, 
exporting is most likely out of 
your range of options. 


Once the market needs are 
known it is time to inspect 

the chosen market personally. 
Taking samples of your 
product is suggested if it is 
possible. Business cards and a 
brochure in the local language 
are needed. Introductions to 
businesses that are interested in 
your product can be made by 
Austrade and, in some areas, by 
the Department of State and 
Regional Development, as well 
as Agsell. 


Another way of meeting 
people who could be interested 
in buying your product is to 
exhibit at a trade fair. Many 


are held throughout the world 
each year. There are often state- 
organised displays at these fairs, 
and this can offset the costs 
involved in mounting a display 
by yourself. Agsell has organised 
such displays at selected trade 
fairs in Japan and Korea, with 
success for the participants. 


Once the contacts have been 
made the difficult part begins. 
It involves trial shipments, 
altering the packaging, 
changing the size and a number 
of ingredients, and many 

other incidentals. A freight 
forwarder conversant with the 
rules of your chosen market is 
essential for forwarding samples 
and product to your overseas 
representative. It will be 
invaluable in handling problems 
of customs, quarantine and 
officials involved in gaining 
entry to a market. The fee is 
well worth the service provided. 
Before agreeing on final orders, 
a number of trips by both 
parties to each other's business 
is essential. Then the real price 
of each unit can be negotiated. 


Often Australians give a price 
on a take-it, leave-it basis, while 
Asians will ask for alterations 
on the assumption that the 
price offered will cover the 
alterations. It is also important 
to keep your brand ona 
product for as long as possible, 
so there is no confusion about 
the product’s origins. Follow- 
up information is highly 
recommended to keep final 
sellers informed that it is your 
product they are selling. 


Vital for any producer is a 
quality assurance scheme that 
will guarantee to the purchaser 
of your product that it is safe 
and of the best quality. It also 
assures the buyer that what 
they are buying is the same as 
the last purchase, since success 


is based on people returning to 
buy more. 


New exporters often fear not 
being paid. Your bank can help 
in this regard by nominating 

a number of ways to ensure 

that you get your money. There 
is a charge involved, but it is 

one way to be confident about 
being paid when you first 

start exporting. Methods of 
guaranteeing payment range 
from letters of credit secured 
against your consignment 

to cash transfers, insurance 
coverage, and even banks paying 
you the agreed price and then 
recovering the money from the 
buyer. Being paid is not usually a 
problem in most Asian markets. 


Agsell is the marketing arm 
of the NSW Department of 
Primary Industries. Agsell’s 
role in the export business is to 
assist exporters and buyers. It 
can introduce an Asian buyer 


Display of organic products in an Asian supermarket 


to a producer of a product such 
as organic pasta and assist in 
overcoming problems with 
exporting that product. Many 
overseas groups like to deal with 
government agencies as a first 
step in contacting suppliers. 
Agsell is that first port of call 
for intending buyers of New 
South Wales produce. 


The same conditions apply to 
organic products for export as 
for any other product for export. 
There must be a market for the 
product and the price must be 
high enough for the exporter to 
make a profit from the sale. 


To avoid health problems with 
a range of foods, consumers in 
Europe and Japan are buying 
organic food in the belief 

that it will overcome food 
contamination. But organic 
production cannot guarantee 
that protection. A quality 


assurance scheme is required. 
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The Japanese market is going 
through an ‘organic’ phase. 
Japanese purchasers will want 
only certified organic products. 
Suppliers in Japan do not 

meet the high standards set in 
Australia. The price offered will 
often not reflect the fact that 
the product is certified organic 
by a recognised Australian 
organisation. Japan is the largest 
market for organic produce. 
There is a limited market in 
Singapore and Hong Kong, but 
the rest of Asia is still coming 
to terms with supermarkets and 
year-round fresh food. 


European markets are large 
and, because of the wealth 

and number of consumers, 
there is demand for organic 
products during the northern 
winter. Competitors would be 
Mediterranean and African 
countries that are close to the 
cities of Germany, Holland and 
the United Kingdom. Many 

of these producing countries 
have preferred entry to the 
European Union, so competing 
on an equal basis might not be 
possible. 


Agsell is often asked to seek a 
source of product that is not 
grown in New South Wales. 
‘There could be a need to 
import planting material and 
work closely with research staff 
to develop the product to meet 
the buyer’s requirement. The 
intending buyer might also 
contribute to the research work 
to help speed up the process of 
developing a crop. 


Export is not for everyone, 
and a strong domestic base is 
almost essential before moving 
to export. Most exporters use 
the export market for their 
top-grade product, seeking a 
higher price than the domestic 
market. Export can also be 
used to reduce an oversupply 


on the home market and 
establish price stability in 

the home market. Sending 
product to export markets on 
an infrequent, or ‘spot’, basis 
rarely pays in the long term, and 
it does very little to develop a 
long-term profitable business 
domestically or overseas. 


6.6 Processing 
requirements 


The processing, packaging and 
labelling of organic product must 
conform to organic standards. 
Commonwealth and state or 
territory health and food safety laws 
must also be adhered to. 


The national standard states that, 
in order to be sold as organic, 
products produced organically 

‘,.. must be handled in a manner 
which would prevent contamination 
or substitution with substances 

or products not compatible with 
this Standard’. This means that 
processing facilities must be 
pre-cleaned of substances not 
compatible with the standard prior 
to processing of organic products 
and that storage areas for organic 
and non-organic products must be 
segregated. 


Careful identification is also 
required to ensure that mixing of 
organic and non-organic products 
does not occur. To assist with this, 
the national standard states, ‘An 
operator should have in place a 
quality management system as 

an integral part of the organic 
production system ... and ... this 
should be compatible with Hazard 
Analysis Critical Control Point 
(HACCP) principles’. 


The national standard requires that 
off-farm processing facilities be 
inspected and certified. Processors 
must apply for and undergo an 
inspection before processing 

an organic product. On-farm 
processors of organic products 


must be inspected and are required 
to provide a quality management 
manual for the operation. 


Processing and food preservation 
techniques must comply with 
organic standards. The use of 
additives and processing aids 

is restricted to situations of 
demonstrated technological 
need, where food safety might be 
compromised or where the aids 
are essential in order to prepare, 
preserve, or minimise physical or 
mechanical effects to a product. 
Sometimes Commonwealth and 


state or territory law requires the use 


of such additives. 


7. Regulatory considerations 


7.1 Export requirements 


[This section is reproduced from 
Marketing Organic and Biodynamic 
Products, Conference proceedings 
(NSW Agriculture 1997). It was 
contributed by Ruth Lovisolo, 
then Manager, Food Standards 
Policy, Australian Quarantine and 
Inspection Service. ] 


The potential for exports of 
organic produce has increased 
from a niche market in Europe 
to wide interest from consumers 
among a number of Australia’s 
trading partners. To ensure that 
the integrity of organic produce 
is not compromised and to meet 
the requirements of importing 
countries, the Australian 
Quarantine and Inspection 
Service requires that all organic 
certification organisations be 
accredited for the purpose. 

A national standard and 
legislation underpin the 
third-party accreditation 
program and provide the 
mechanism for approved 
certification organisations to 
issue certificates to accompany 
organic produce to importing 
countries. 


The stimulus for introducing 
an export facilitation program 
in Australia was created by the 
increasing world demand for 
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organic produce and the need 
to provide assurances about 

the integrity of the product. 
European Commission 
regulations for the import of 
organic produce into countries 
of the European Union require 
the competent authority in the 
exporting country to oversee the 
organic industry. 


By 1990 Australia had 

gained a niche market in the 
European Union for organic 
produce. While this market 
has continued to grow, since 
then other markets have also 
opened up for organic produce. 
Among them are Switzerland, 
Japan, the United States, 
Singapore and Hong Kong. All 
countries are being encouraged 
to harmonise their respective 
import controls for organic 
produce through the work 

of the FAO-WHO Codex 


Alimentarius Commission. 


Any producer intending to 
export food or fibre that claims 
to be organic or biodynamic 
needs to know the following. 


The National Standard for 
Organic and Biodynamic 
Produce 


The Federal Minister for 
Primary Industries introduced 
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the National Standard for 
Organic and Biodynamic 
Produce on 10 February 1992. 
The 3rd edition of the standard 
is currently available in draft 
form. 


The standard sets out the 
minimum requirements for 
production, processing and 
labelling of organic produce. It 
also establishes the minimum 
requirements for inspection of 
individuals producing organic 
products and the minimum 
requirements for certifying 
such operators. Any producer 
or processor who wants to 
export produce that is labelled 
organic or biodynamic must 
demonstrate compliance with 
at least the requirements of the 
standard. This is achieved by 
being certified by one of the 
AQIS-accredited organisations. 


AQIS accreditation 


The national standard sets 

out requirements for industry 
organisations seeking to 
become ‘approved certifying 
organisations’. This is achieved 
through a system of third- 
party accreditation. The basic 
approach to the audit program 
has been developed by AQIS 
in conjunction with the 
industry. The Administrative 
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Arrangements describe how 
certifying organisations apply to 
AQIS for accreditation. 


Each certifying organisation 
is audited annually, as required 
by the European Union. The 
audit process involves a number 
of steps to ensure that the 
organisation and its members 
meet the requirements of the 
national standard. Individuals 
may be involved in one of 
these steps when AQIS verifies 
the inspection reports of an 
organisation on the farm or 

in the processing plant. By 
2004 AQIS had accredited 
seven organisations to provide 
inspection and certification 
services for a range of organic 
or biodynamic commodities 
and production practices. 
Certifying organisations that 
are accredited by AQIS are 
listed in Appendix A. 


Legislation 


The Export Control (Organic 
Certification) Orders give 
‘prescribed goods’ status to 
organic produce under the 
Export Control Act 1982. Any 
person producing organic goods 
for export is required to have 

a quality management system 
that is audited by AQIS as part 
of a third-party arrangement 
with certifying organisations. 


All product leaving Australia 
that is identified by the 

trade description ‘organic’ 

or ‘biodynamic’, or with 

words of similar intent, 

such as ‘biological’, must be 
accompanied by an Organic 
Produce Certificate. The Orders 
provide the necessary authority 
for AQIS to delegate the issue 
of certificates to accredited 
organisations. Certifiers issue 
export certificates to the 
exporter of the organic product. 


Cost recovery 


Government policy requires 
that AQIS fully recover its 
operational costs. These costs 
are met by the certifying 
organisations. AQIS recognises 
the impact of such charges on 
the industry and has undertaken 
to minimise such costs wherever 


possible. 


More information 


Further information about the 
export facilitation program 
for organic produce can be 
obtained from AQIS (phone 
02 6271 6638). 


7.2 Permitted inputs 


Although organic production 
standards promote non-reliance 
on external inputs, they do 


acknowledge that some intervention 


might be required at certain times 
during production. This could 
particularly occur during the 
conversion phase. 


The national standard provides 
lists of permissible substances 

for correcting soil fertility, for 
combatting pests and diseases, for 
sanitation, storage and handling, 
and as processing aids. 


Requirements for use of inputs 
are defined in the standard. Inputs 
are Classified as permitted without 
restrictions on use or permitted 
providing specific conditions of 
use are met. Appendix B lists the 
permitted inputs. 


Various commercial products 


containing the permitted substances 
have been developed, and certifying 


organisations have approved the 


use of some of these substances. All 
inputs must be recorded in the farm 


diary, and it is advisable to have 
any input approved in writing by 
the certifying organisation before 
using it. 


7.3 Other regulatory 
considerations 


As is to be expected, organic 
farmers are subject to the same legal 
requirements as other farmers. 


State, territory and federal laws 
relating to things such as health and 
food safety, noxious weed control, 
fruit fly, feral animal control, exotic 
pest and disease outbreaks, and 
pesticide use must all be obeyed. 


In some instances the use of 
chemical controls might be the only 
option for an organic producer. 


Ifa non-permitted chemical must 
be applied, the certifier must be 
notified immediately and, although 
certification will be withdrawn, it 
might occur for a limited time only 
or apply only to a specific part of 
the farm. 


In some instances the certifier 
might be able to negotiate with 
the statutory body responsible for 
administering the law to find a 
solution to the problem. Sometimes 
a non-chemical solution is possible. 
This needs to be clearly explained 
to the responsible statutory body, 
and a ‘win-win outcome will have 
to be demonstrated. 


7.3.1 Chemical 
application permits 
All chemicals used for pest and 
disease control must be assessed 
and registered by the Australian 
Pesticides and Veterinary Medicines 
Authority (formerly the National 
Registration Authority). 


The authority evaluates all 
agricultural and veterinary chemical 
products and registers them for sale 
in Australia. Registered products 
can be used only in accordance with 
the instructions on the label. 


‘Gia sees 





All chemicals used for pest and disease control must 
be assessed and registered by the Australian Pesticides 
and Veterinary Medicines Authority 


Off-label and minor use 
permits 


Many minor crops, although 
significant in total value, are too 
small for agrochemical companies 
to accept the high cost of registering 
crop protection products. At times 


it also becomes necessary to use 
agricultural chemicals for a use 

not specified on the label. To use 
registered or unregistered products 
in an off-label manner, an off-label 
permit must be obtained. The 
Australian Pesticides and Veterinary 
Medicines Authority recognises two 
categories of justification for off- 
label permits: 


¢* Minor use. This refers to one or 
more of the following: 


— aspecialty crop produced 
only on a small scale—that is, 
production of less than 500 
hectares or $500 000 a year 


— asmall percentage of a major 
crop—that is, less than 2 per 
cent of such a crop 


— aminor or infrequent pest or 
disease on either a minor or a 
major crop 


— when the method of 
application differs from 
what is described on the 
label because of unique local 


circumstances—that is, aerial 
application of a chemical 
registered only for ground 
application because local 

wet conditions do not allow 
ground application. 


* Emergency use. This refers to 
a situation calling for a rapid 
response. The most common 
example is when it is necessary 
to control a new or exotic pest 
or disease for which there are no 
registered control products. 
Applying for a permit 
The Office of Minor Use, under a 
company called Crop Protection 
Approvals Ltd, has been set up to 
process and assemble off-label and 
emergency-use permit applications 
on behalf of AUSVEG-levied 
crops such as lettuce. CPA can be 
contacted by phone (03 8371 0001), 
fax (03 8375 7552) or email 
(Cpa@ cpaltd.com.au). 


Otherwise, applications for off- 
label permits can be made directly 
on the approved application form 
and submitted to the Australian 
Pesticides and Veterinary Medicines 
Authority. General information and 
application forms can be obtained 
from the APVMA website <http:// 
www.nra.gov.au> or by contacting 
the permit evaluator <http://www. 
apvma.gov.au/about_us/contact. 
shtml>. 


The majority of off-label permits 
take between three and 12 months 
to be assessed by the APVMA. 
Genuine emergency uses are usually 
assessed in five to 10 days. No fee 

is charged for any applications 
received from primary producers. 


7.3.2 Phytosanitary 
requirements 


Access to export markets depends 
on a product’s ability to meet the 
importing country’s often stringent 
phytosanitary (quarantine), 

sanitary (for example, microbial 
contamination) and non-quarantine 


(for example, quota and tariff) 
requirements. Phytosanitary 
barriers relate to the possible 
presence of insects that are absent 
or of restricted occurrence in the 
importing country (Holmes & 
Kried] 2003). Among the specified 
control measures are monitoring 
to establish area freedom status, 
pesticide programs, pre-shipment 
treatment with chemical and 
non-chemical agents, in-transit 
cold treatment, inspection, and/or 
fumigation on arrival. 


Chemical treatments are becoming 
less common, but they are still 
relied on in order to gain access to 
some markets for some products. 
Chemical disinfestation of an 
organic product destined for export 
nullifies the organic status of the 
product, and this has limited the 
ability to export many Australian 
organic products, particularly fruit 
and vegetables. 


A report published by Victoria’s 
Department of Primary Industries 
collates the phytosanitary 
requirements for Japan, South 
Korea, Taiwan and the United 
States, identifies export market 
opportunities for organic fruit 

and vegetables, and recommends 
disinfestation methods and other 
phytosanitary controls that could 
satisfy export markets while 
maintaining the organic integrity of 
products (Holmes & Kreidl 2003). 


The report recommends further 
investigation of a range of organic 
export market opportunities based 
on current market signals, market 
size and ease of access. These 
include navel oranges, apples, 
pears and table grapes to the 
European Union. Furthermore, 
the report encourages discussion 
between Australian and overseas 
authorities on the Queensland fruit 
fly host status of many products. 
Negotiation on these could realise 
opportunities in a number of areas: 
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* Japan—for lemons, limes, grapes, 
olives, cucumbers, marrow, 
pumpkin, squash, zucchini, 
beans and eggplant 

¢ ‘Taiwan—for lemons, limes, 
grapes, olives, cucumbers, 
rockmelons, honeydew melons, 
watermelons, pumpkin, squash, 
zucchini, beans and eggplant 

* Korea—for lemons and limes 

* the United States—for lemons, 
limes, grapes, cucumbers, 
pumpkin, squash, zucchini, 
eggplant and blueberries. 


Approved organic disinfestation 
methods include heat and 

cold treatments and controlled 
atmosphere. 


Market access for Australian 
horticultural produce is negotiated 
by the Horticultural Market 

Access Committee, made up of 
representatives of Horticulture 
Australia Limited (which manages 
the group), Biosecurity Australia, 
the Australian Quarantine and 
Inspection Service, the Department 
of Foreign Affairs and Trade, 

the Australian Horticultural 
Exporters Association, the 
Horticultural Export Consultative 
Committee, and the National 
Horticultural Research Network. 
The Horticultural Market Access 
Committee assesses identified 
horticultural products for their 
market access priority status into an 


identified market. Growers or other 
members of the supply chain can 
make applications for market access 
consideration. Applicants should 
complete a market access proposal 
form, available on the Horticulture 
Australia website <http://www. 
horticulture.com.au> or from the 
National Horticultural Market 
Access Coordinator. 





Appendices 


Appendix A Sources of information and other contacts 


A.1 AQIS-approved 
certifying organisations 
Australian Certified Organic 

Post Office Box 530 

L1 766 Gympie Rd 

Chermside Qld 4032 

Phone: 07 3350 5716 

Fax: 07 3350 5996 

Email: info@bfa.com.au 

Web: http://www.australianorganic. 
com.au/ 


AUS-QUAL 

Post Office Box 3175 

9 Buchanan Street 

South Brisbane Qld 4101 
Phone: 0 7 3361 9200 

Free Call: 1800 630 890 

Fax: 0 7 3361 9222 

Email: ausqual@ausqual.com.au 
Web:http://www.ausqual.com.au 


Bio-Dynamic Research Institute 
Post Office 

Powelltown Vic 3797 

Phone: 03 5966 7333 

Fax: 03 5966 7433 


National Association for 
Sustainable 

Agriculture (Australia) Ltd 

PO Box 768 

Stirling SA 5152 

Phone: 08 8370 8455 

Fax: 08 8370 8381 

Email: enquiries@nasaa.com.au 
Web: http://www.nasaa.com.au 


Organic Food Chain 

PO Box 2390 

Toowoomba Qld 4350 

Phone: 07 4637 2600 

Fax: 07 4696 7689 

Email: organicfoodchain@hotmail. 
com 

Web: http://www.organicfoodchain. 
com.au/ 


Tasmanian Organic Dynamic 
Producers 

Phone: 03 6363 5162 

PO Box 434 

Fax: 03 6363 5162 

Mowbray Heights Tas 7248 

Email: juliepage001@yahoo.com.au 


Safe Food Production Queensland 
Spring Hill Qld 4004 

55 McLachlan St 

Fortitude Valley Qld 4004 
Contact: Phil Pond 

Phone: 07 3253 9800 

Free Call: 1800 300 815 

Fax: 07 3253 9824 

Email: info@safefood.qld.gov.au 
Web: http://www.safefood.qld.gov. 
au/home.html 


A.2 Australian organic 
industry 

Organic Federation of Australia 
P.O.Box 369, 

Bellingen NSW 2454 

Andre Leu, Chair 

Phone: 07 4098 7610 

Mobile: 0400 075 869 

Email: chair@ofa.org.au 
Website: http://www.ofa.org.au/ 


A.3 Export requirements 


Australian Quarantine and 
Inspection Service 
Program Management and 
Operations 

Phone: 02 6271 6638 
Policy and Market Access 
Phone: 02 6272 3509 

Fax: 02 6272 3238 

Email organic@aqis.gov.au 


A.4 NSW and ACT 
organic and bio- 
dynamic groups 
Henry Doubleday Research 
Association of Australia 
PO Box 442 

Richmond NSW 2753 
Phone: 02 4567 8424 


Bio-Dynamic Agriculture Australia 
PO Box 54 

Bellingen NSW 2454 

Phone: 02 6655 0566 


Natural Produce Network 
c/- Sam Statham 

Rosnay Organic Farms 
Canowindra NSW 2804 
Phone: 02 6344 3215 


Tweed Richmond Organic 
Producers Organisation 
PO Box 5076 

East Lismore NSW 2480 
Phone: 02 6663 5224 


Northern Rivers Biodynamic 
Group 

Ambrosia Farm 

Lot 6 English’s Road 

Upper Coopers Creek NSW 2480 
Phone: 02 6688 2003 


Sapphire Coast Producers 
Association 

PO Box 1054 

Bega NSW 2550 

Phone: 02 6492 0161 


Riverina Organic Farmers 
Organisation 

c/- Judy Brennan 

Clifton 

Brocklesby NSW 2642 
Phone: 02 6029 4237 


Floodplains Organic Growers 
Group 

c/- Frank Old 

Balranald NSW 2715 

Phone: 03 5020 1770 


Hunter Organic Growers Group 
and the Hunter Biodynamic Group 
39 A Dunns ck Rd 

Dunns Ck NSW 2320 

Phone: 02 4938 5308 
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Canberra Organic Growers Society 
Inc. 

Elizabeth Palmer 

PO Box 347 

Dickson ACT 2602 

Phone: 02 6248 8004 


Coffs Regional Organic Producers 
Organisation 

PO Box 363 

Coffs Harbour NSW 2450 

(02) 6651 1770 


Regional groups in other States and 
Territories are listed on the Web at: 
< http://www.organicfooddirectory. 
com.au/reg-grow-grps.php> 


A.5 Diagnostic and 
analytical services 


NSW Department of Primary 
Industries diagnostic and analytical 
laboratories are located at Lismore, 
Wollongbar, Menangle, Orange 
and Wagga Wagga, supporting the 
department's research and extension 
programs. The laboratories also 
provide commercial services to 
industry and the public, including 
tests for agricultural water, animal 
disease, soil fertility, plant nutrition, 
chemical residues, and insect and 
plant pathogen identification. For 
further details, see <http://www. 
agric.nsw.gov.au/reader/das- 
laboratory>. 


For soil biological assessment, the 
following organisation also provides 
Services: 


Soil Foodweb Institute Pty Ltd 

1 Crawford Rd 

East Lismore NSW 2480 

Phone: 02 6622 5150 

Fax: 02 6622 5170 

Email: info@soilfoodweb.com 
Web: http://www.soilfoodweb.com 


A.6 Consultants 


‘Tim Marshall 

PO Box 207 

Stirling SA 5152 
Phone/fax: 08 83391250 
Mobile: 0412473230 
Email: timmar@box.net.au 


John Melville 

Bioterm 

Mobile: 0417 662 709 

Email: johnwm@bigpond.net.au 


Adam Willson 

Soil Systems 

267 Oxley Road 
Graceville Qld 4075 
Phone: 07 3716 0688 
Fax: 07 3716 0677 


Janie McClure 

Organics for Rural Australia 
Phone: 03 9819 2224 

Website: http://www.ruralorg.com. 
au 


NASAA consultants 


Steven David 

Organic Farming Systems 

PO Box 419 

Cottesloe WA 6911 

Phone: 08 9384 3789 

Fax: 08 9384 3379 

Email: admin@organicfarming. 
com.au 

Web: http://www.organicfarming. 
com.au 


Kenneth Scott 

Piber Pastoral Company 

Piber 

Roma Qld 4455 

Phone/Fax: 07 4623 0213 
Email: piber@ripmet.com.au 
Web: http://www.maranoa.org. 
au/kenscott 


A.7 Institutional support 


Universities, colleges and 
TAFE offering courses 
relevant to organic 
agriculture 


Charles Sturt University 

Leeds Parade 

PO Box 883 

Orange NSW 2800 

Phone: 1800 334 733 

Email: inquiry@csu.edu.au 
Website: www.csu.edu.au/campus/ 
orange 


Relevant courses offered: 

* Master of Sustainable 
Agriculture 

* Graduate Diploma in 
Sustainable Agriculture 

* Graduate Certificate in 
Sustainable Agriculture 

* Bachelor of Land Management 
(Ecological Agriculture) 


* Advanced Diploma of Land 
Management (Ecological 
Agriculture) 


Murrumbidgee Rural Studies 
Centre 

Yanco Agricultural Institute 
Yanco NSW 2703 

Phone: 02 6951 2696 


and 


CB Alexander Agricultural College 
Tocal 

Paterson NSW 2421 

Phone: 02 4939 8888 


Relevant courses offered: 


* organic and biodynamic courses 
in conjunction with local groups 


TAFE NSW 
Web: http://www.tafensw. 
edu.au 


Relevant courses offered: 


* Organic Farming nos. 652 and 
653 
Government 


* NSW Department of Primary 
Industries: 


Robyn Neeson, Yanco 
Agricultural Institute 


Phone: 02 6951 2611 


Karen O’Malley, Bathurst 
Agricultural Research Station 


Phone: 02 6330 1200 


Scott Seaman, Bathurst 
Agricultural Research Station 


Phone: 02 6330 1209 


* Department of Natural 
Resources and Environment, 
Victoria: 


Viv Burnett Agriculture 
Victoria, Rutherglen 


Phone: 02 6030 4500 


* ‘Tasmanian Department of 
Primary Industries and Water 
(DPIW) 


Louise Mills, PO Box 44 
HOBART TAS 7001 
Phone: 03 6233 4038 


* Queensland Department of 
Primary Industries and Fisheries 
Phone: 13 25 23 


* Primary Industries and 
Resources South Australia 
http://www.safoodcentre.com/ 
industry/pages/sector/ 


* Northern Territory Department 
of Business, Industry and 
Resource Management 
http://www.primaryindustry. 
nt.gov.au/ 

* Australian Government 
Department of Agriculture, 
Fisheries and Forestry 
http://www.afta.gov. 
au/content/output. 
cfm?ObjectID=D2C48F86- 
BA1A-11A1- 
A2200060A1B01861 


* Australian Quarantine and 
Inspection Service 
Tan Lyall, Manager, Organic and 
Biodynamic Program—phone 
02 6271 6638 or 0417 667 040 


NSW government assistance 


Department of | State and Regional 
Development 


Website: <http://www.business.nsw. 
gov.au/> 

Office locations: <http://www. 
business.nsw.gov.au/help. 
aspecid=251> 


Primex 


Primex is the international 

export marketing arm of NSW 
Department of Primary Industries, 
providing international access to 
the highest quality commodities 
of New South Wales. Primex 
works closely with local producers 
and international buyers to 
encourage partnerships in a broad 
range of commodities. 


Primex, NSW Department of 
Primary Industries 

PO Box K220 

Haymarket NSW 1240 
Phone: 02 8289 3999 

Email: agsell@agric.nsw.gov.au 


Federal government 
assistance 


The New Industries Development 
Program and Agribiz 

The New Industries Development 
Program helps people in the 
agricultural, processed food, 
fisheries and forestry industries 
turn innovative business ideas 

into competitive, profitable and 
sustainable commercial ventures. 
Agribiz encourages and supports 
Australian agribusinesses as they 
commercialise new products, 
services and technologies. For more 
information check the website < 
http://www.daff. gov.au/agriculture- 
food/nidp-agribiz >. 


Austrade and TradeStart 


Austrade and TradeStart offer a 
package of free services designed 
to help small and medium-sized 
Australian companies develop their 
business overseas and make their 
first export sale. The TradeStart 
program gives Australian businesses 
the best possible start to exporting, 
providing a wide range of free 
services to new exporters, including 
advice and information about 
getting into exporting, export 
coaching, and assistance on the 
ground in foreign markets. 


To find out more about TradeStart 
and what the export advisors and 
Austrade’s international network 
offer, go to < http://www.austrade. 
gov.au/Home3618/default.aspx >. 


Farmer information group 


Kondinin Group 

8 Fitzhardinge St 

Wagga Wagga NSW 2650 

Phone: 02 6921 4047 

Web: http://www.kondinin.com.au 


A.8Journals and 
newsletters 


Acres Australia. The national 
newspaper of sustainable 
agriculture. Published monthly. 
Free Call: 1800 801 467. Available 
through newsagents. Web: < http:// 
www.acresaustralia.com.au/index. 


php?page=home> 


Acres USA’. Subscribe by email 
<info@acresusa.com>.n Web: 

< http://www.acresusa.com/ 
magazines/magazine.htm> 


Going Organic. Official newsletter 
of the Tweed Richmond Organic 
Producers Organisation. Phone the 
editor, Wendy Seabrook—02 6682 
8148. 


News Leaf. Journal of the Bio- 
dynamic Agriculture Australia. 
Phone : 02 6655 0566. 


Canberra Organic. Quarterly 
publication of the Canberra 
Organic Growers Society. Phone: 
02 6258 2811 


NASAA Bulletin. Official Journal 
of the National Association of 
Sustainable Agriculture Australia. 
Phone NASAA—08 8370 8455. 


Australian Organic Journal. Produced 
by Biological Farmers of Australia. 
Contact BFA—07 3350 5716. 


The Producer. Official journal of 
the Sapphire Coast Producers 
Association (bi-monthly) — 

02 6492 0161. 
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A.9 Useful websites 
http://www.attra.org 
http://www.goodbugs.org.au 
http://www.anbp.org 


http://ipmwww.ncsu.edu/ 
biocontrol/biocontrol. html 


http://www.biocontrol.ucr.edu/ 


http://www.nysaes.cornell.edu/ent/ 
biocontrol/ 


http://www.nysaes.cornell.edu/ 
recommends/ 


http://www.bioresources.com.au 
http://www.bugsforbugs.com.au 
http://www.ipm.iastate.edu/ 
http://www.I[PMnet.org 
http://www.IPM.ucdavis.edu 
http://ipmworld.umn.edu 
http://www.nysipm.cornell.edu 
http://vegedge.umn.edu/ 


Australian government 
websites 


NSW Department of Primary 
Industries— http://www.dpi.nsw. 
gov.au/ 


Queensland Department of Primary 
Industries and Fisheries— http:// 
www.dpi.qld.gov.au/cps/rde/xchg/ 
dpi/hs.xsl/home_ENA_HTML.htm 


Victorian Department of Natural 
resources and Environment— 
http://www.dpi.vic.gov.au/dpi/ 
index.htm 


Agriculture Western Australia— 
http://www.agric.wa.gov.au/ 


Northern Territory Department of 
Primary Industries and Fisheries— 
http://www.nt.gov.au/dpifm/ 
Primary_Industry/ 


Tasmanian Department of Primary 
Industries and Fisheries— http:// 
www.dpiw.tas.gov.au/inter.nsf/ 
Home/1?Open 


South Australian Department of 
Primary Industries and Resources— 
http://www. pir.sa.gov.au/agwine 


Department of Agriculture, Forestry 
and Fisheries—http://www.daff. 
gov.au/ 


Other websites 


Agriculture Network Information 
Centre (US site)—http://www. 
agnic.org/ 


Avcare, National Association 
for Crop Protection & Animal 
Health—http://www.avcare.org.au 


Bureau of Meteorology—http:// 


www.bom.gov.au/ 


Horticulture Australia—http:// 
www.horticulture.com.au 


Heliothis development model— 
http://www.uq.edu.au/~uqwroche/ 
gentime/ 


Markets, Brisbane—http://www. 
brisbanemarkets.com.au/ 


Markets, Melbourne—http://www. 
melbournemarkets.com.au/ 


Markets, Sydney—http://www. 
sydneymarkets.com.au/ 


Vegetable Research and 
Information, University of 
California—http://www.vric. 
ucdavis.edu/ 


http://afsic.nal.usda.gov/ 
nal_display/index.php?info_ 
center=2&tax_level=1 


http://www.fao.org/organicag/ 
http://www.organic-research.com/ 
http://www.ofa.org.au 
http://www.bfa.com.au 
http://www.nasaa.com.au 
http://www.soilfoodweb.com/ 
http://www.ofrf.org/ 


http://www.soilassociation.org/web/ 
sa/saweb.nsf/home/index.html 


http://www.newcrops.ug.edu.au/ 
newslett/ncnl1112.htm 


http://www.farmerfred.com/plants_ 
that_attract_benefi.html 


http://www.organic-europe.net/ 


http://www.ams.usda.gov/nop/ 


indexlE.htm 


http://www.organicherbs.org/Main. 
html 


http://www.mda.state.mn.us/esap/ 
organic/default.htm 


http://www.organicstandard.com/ 
http://www.farmersmarkets.org.au/ 
http://www.cogs.asn.au/ 


http://www.nal.usda.gov/afsic/ 
AFSIC_pubs/findinfo.htm 


A.10 Other contacts 


Integrated pest 
management 


Australian Entomological Supplies 
Supplier of hand lenses, sticky traps, 
and other equipment 

Phone: 02 6684 7650 

Web: http://www.entosupplies.com. 
au 


Commercial insectaries 


Australasian Biological Control 
(Association of Commercial 
Insectaries) 
http://www.goodbugs.org.au 


Beneficial Bug Co. 

PO Box 436 

Richmond NSW 2753 

Phone: 02 4570 1331 

Fax: 02 4578 3979 

Email: Info@beneficialbugs.com.au 
Web: http://www.beneficialbugs. 
com.au 

(predatory mites, Phytoseiulus 
persimillis) 


Bugs for Bugs 

Bowen St 

Mundubbera Qld 4626 

Phone: 07 4165 4663 

Fax: 07 4165 4626 

Email: info@bugsforbugs.com.au 
Web: http://www.bugsforbugs.com. 
au 

(Aphytis spp., Chilocorus beetles, 
Cryptolemus beetles, green lacewings, 
trichogramma wasps) 


Bio-Protection 
PO Box 384 
Kilmore Vic 3764 


Phone: 03 5781 0033 

Fax: 03 5781 0044 

Email: reoy@hyperlink.com.au 
(predatory mites—Phytoseiulus 
persimillis) 


BioResources 

PO Box 578 

Samford Qld 4520 

Phone: 07 3289 4919 

Fax: 07 3289 4918 

Email: richard@bioresources.com. 
au 

Web: http://www.bioresources.com. 
au 

(Orgilus lepidus and trichogramma) 


Biological Services 

PO Box 501 

Loxton SA 5333 

Phone: 08 8584 6977 

Fax: 08 8584 5057 

Email: fruitdrs@sa.ozland.net.au 


Web: http://www.biologicalservices. 
com.au/ 

(Aphytis spp., Encarsia formosa, 
Flypoaspis miles, Typhlodromus 


occidentalis) 


BioWorks Pty Ltd 

PO Box 203 

Nambucca Heads NSW 2448 
Phone: (02) 6568 3555 

E-mail: bioworks@optusnet.com.au 
(Phytoseiulus persimilis) 


Ecogrow Australia Pty Ltd 

P.O. Box 7657 

Bondi Beach NSW 2026 

Phone: 0417 242 222 

Fax: 02 9327 4610 

Email: info@ecogrow.com.au 
Web: http://www.ecogrow.com.au 
(entomopathogenic nematodes) 


Horticultural Crop Monitoring 
P.O. Box 3725 

Caloundra Qld 4662. 

Phone: (07) 5439 6077 

Fax: (07) 5439 6088 

Email: pjones@hotkey.net.au 

Web: http:// www.biomites.com.au 
(predatory mites—Phytoseiulus 
persimillis) 


IPM Technologies 

PO Box 560 

Hurstbridge Vic 3099 

Phone: 03 9710 1554 

Fax: 03 9710 1354 

Email: ipmtechnologies@bigpond. 
com 

Web: http:// www.ipmtechnologies. 
com.au 


(Orgilus lepidus) 


Manchil IPM Services 

1/17 Batavia Place Kallaroo 
Western Australia 6025 
Mobile: 0403 727 252 

email: lachlanchilman@hotmail. 
com 

web: http://www. 
manchilipmservices.com.au 
(Phytoseiulus persimilis) 


BioForce Ltd 

PO Box 81 

Pukekohe, NZ 

Phone: 64 9 294 8973 

Fax: 64 9 294 8978 

Email: john.thompson@xtra.co.nz 
(Aphidius colemani, Bomus terrestris, 
Encarsia formosa, Neoseilus cucumeris, 


Phytoseiulus persimillis) 


Pheromones 


Dunluce International 
Michael MacQuillan 

PO Box 922 

St Ives NSW 2075 
Phone/Fax: 02 9983 1776 


(Helicoverpa armigera and H. 
punctigera lures and Agrisense® 
funnel traps) 


Pesticide registration 
information 


Australian Pesticides and Veterinary 
Medicines Authority—http://www. 
APVMA. gov.au 


INFO Pest CD 

Animal and Plant Health Service 
Department of Primary Industries 
and Fisheries 

GPO Box 46 

Brisbane Qld 4001 

Phone: 07 3239 3967 


Fax: 07 3211 3293 

Email: infopest@dpi.qld.gov.au 
Web: http://www.dpi.qld.gov. 
au/cps/rde/xchg/dpi/hs.xsl/4790_ 
4885_ENA_HTML.htm 


PestChem manuals 
Centre for Pesticide and 
Application Safety 
University of Queensland 
Gatton College 

Gatton Qld 4343 

Phone: 07 5460 1293 


Crop Protection Approvals Ltd 
Suite 5, Moonee Ponds Business 
Centre 

5 Everage Street 

Moonee Ponds Vic 3039 
Phone: 03 8371 0001 

Fax: 03 8375 7552 

Email: Cpa@cpaltd.com.au 


Input and equipment 
suppliers 


Organically certified pest and disease 
control products 


Organic Crop Protectants 

42 Halloran St 

Lillyfield NSW 2040 
Contact: Gary Leeson 

Free Call: 1800 634 204 
Web: http://www.ocp.com.au 


Composted cow manure 

Rivcow Environmental Pty Ltd 
PO Box 135 

Yanco NSW 2703 

Phone: 02 6953 5985 

Mobile: 0419 748 269 

Fax: 02 6953 5986 

Email: sales@rivcow.com.au 
Web: http://www.rivcow.com.au/ 
Default.asp 


Small farm hand tools and electric 
net (livestock and poultry) fencing 


Gundaroo Tiller 

Joyce Wilkie and Michael Plane 
Allsun Farm 

Gundaroo NSW 2620 

Phone: 02 6236 8173 

Fax: 02 9383 8894 

Email: GT @allsun.com.au 
Web: http://www.allsun.com.au/ 
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Weed cultivation and soil 
management equipment 


WeedFix® cultivator 
Fix Engineering 
Wheeles Hill Rd 
RMB 4801 
Daylesford Vic 3460 
Phone: 03 5348 2669 
Mobile: 0418 508 573 


Sustainable Agricultural Machinery 
Developments Pty. Ltd 

3 Bradford Street, Wodonga, 
Victoria 3690. Australia. 

Phone: (02) 6056 2844 

Fax: (02) 6056 2994 

Email: samsales@samd.com.au 
Postal: P.O. BOX 1321 Wodonga, 
Victoria 3689. 


A.11 Other contacts, by 
chapter 


Chapter 6 


Murrumbidgee Rural Studies 
Centre 

Yanco NSW 2703 

Phone: 02 6951 2611 


National Organic Auditor training 
workshops 

Biological Farmers of Australia 
Phone: 07 3350 5716 

Fax: 07 3350 5996 

Email: info@bfa.com.au 


Independent Organic Inspector 
Association Organic Training 
workshops 

Contact NASAA office 

Phone: 08 8370 8455 


Genevieve Carruthers 
Environmental Management 
Systems Specialist 

NSW Department of Primary 
Industries 

Wollongbar Agricultural Institute 
Wollongbar NSW 2477 

Phone: 02 6626 1237 


Joseph Ekman 

Extension Horticulturist, Quality 
Assurance 

NSW Department of Primary 
Industries 


National Centre for Greenhouse 
Horticulture 

Locked Bag 26 

Gosford NSW 2250 

Phone: 02 4348 1900 


Marketing advice and promotions 


Primex 

Level 6, 201 Elizabeth Street 
Sydney NSW 2000 

Phone: 02 8289 3999 


Catriona Macmillan 

Heaven & Earth Systems Pty Ltd 
PO Box 3335 

‘Tamarama NSW 2026 

Phone: 02 9365 7668 

Fax: 02 9365 7828 


Packaging and labelling laws 


NSW Office of Fair Trading 

PO Box 972 

Parramatta 2124 

Local Call: 13 32 20 

Fax: 02 9758 2691 

Web: http://www. fairtrading.nsw. 
gov.au/default.html 


NSW Food Authority 

PO Box 6682 

Silverwater NSW 1811 

Local Call: 1300 552 406 

Fax: 02 9647 0026 

Email: contact@foodauthority.nsw. 
gov.au 

Web: http://www.foodauthority. 


nsw.gov.au 


‘Trade Marks Office 

PO Box 200 

Woden ACT 2606 

Phone: 1300 651 010 

Web: http://www. ipaustralia.gov. 
au/about/index.shtml 


Appendix B Farming inputs 


The following information comes from the National Standard for Organic and Biodynamic Produce (Edition 3.3, 


1 July 2007. AQIS, Canberra.) 
Requirements for use 
General principles 


i. Where inputs are required they should be used with care and with the knowledge that even permitted inputs 
can be subject to misuse and may alter the soil and/or water ecosystems or the farming environment. 


ii. Use of any product has the potential to introduce unwanted residues and contaminants. 


Standards 


1. A developed organic or biodynamic farm must operate within a closed input system to the maximum extent 
possible. 


2. External farming inputs must be kept to a minimum and applied only on an ‘as needs’ basis. 


3. Inputs must not be used as a permanent measure to support a poorly designed or badly managed system. 
Non-essential use of inputs is counter to organic and biodynamic farming principles. The approved 
certifying organisation must give approval for their ongoing use. 


4. The following lists are subject to review, and inclusion of a material does not imply that it is safe in all 
circumstances. Any additions or changes to the lists will be made where it can be demonstrated that they 
satisfy the requirements of this Standard. 


5. Liquid preparations, including products of the sea must be used with care as some preparations can be easily 
applied in concentrated forms and in high quantities. 


6. The use of trace elements must be on the basis of a demonstrated deficiency. 


7. Use of any input must be based on an assessment of need and with knowledge of the origin and/or analyses 
of the material for contaminants. 


8. The use of any materials/inputs will be recorded in the farm diary or logbook and repeated use must be 
justifiable. 


9. Federal, state/territory and local laws must be adhered to at all times ... 
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Permitted materials for soil fertilising and Permitted materials for plant pest and 





























































































































































































































































































































































































































conditioning disease control 
Substances Specific conditions/ Where wetting agents are required, caution needs to 
restrictions be exercised with commercial formulations as these 
Animal manures Application must be composted or followed | ay contain substances prohibited under this Standard. 
y at least two green manure crops in Acceptable wetting agents include some seaweed 
cropping system. products, plant products (including oils) and natural 
Blood and bone, fish meal, hoof and horn —_| Following application, uptake of such soaps. 
meal, or other waste products from livestock | products by livestock does not form part of 
processing e animals diet. . Plant pest control 
Compost Should be produced in accordance 
with Australian Standard 4454-1999 or Substances Specific conditions/ 
ecognised equivalent system. meta tata tte) ts 
Minerals an trace elements from natural ust not bec emically treated to promote Ayurvedic preparations oe 
sources, including: water solubility : : ; : ; 
: , . aits for fruit fly Substances as required by regulation. Baits 
+ calcium (dolomite, gypsum, lime) fan 
: : : ust be fully enclosed within traps. 
+ clay (bentonite, kaolin, attapulgite) — 
+ magnesium oric acid one 
+ phosphate (rock phosphate, iological controls aturally occurring cultured organisms 
phosphatic quano e.g. Bacillus thuringiensis) 
+ potash (rock and sulphate potash) iatomaceous earth and naturally one 
+ elemental sulphur occurring chitin products 
Epson salt—magnesium sulphate) one Essential oils, plant oils and extracts one 
icrobiological, biological and botanical roducts derived from genetic modification Homeopathic preparations one 
eparations echnology are prohibited Hydrogen Peroxide one 
ined carbon-based products eat to be used for plant propagation only ron (Ill) phosphate one 
aturally occurring biological organisms one Light mineral oils, such as paraffin one 
(e.g. worms) and their by-products Lime one 
ant by-products From chemically untreated sources only atural acids (e.g. vinegar) one 
eriite For potting/seedling mixes only atural plant extracts excluding tobacco —_| Obtained by infusion and made by the 
Sawdust, bark and wood waste From chemically untreated sources only ‘armer without additional concentration 
Seaweed or algae preparations one heromones one 
Straw From chemically untreated sources only otassium permanganate one 
Trace elements and natural chelates, (e.g. ot synthetically chelated elements yret Extracted from Chrysanthemum 
ligno) sulphonates and those using the cinerariaefolium 
natural chelating agents (e.g. citric, maleic Ouassi Extracted ftom Quassia armara 
: nen iat) —— —= otenone Extracted from Dertis elliptica 
Vermiculite For use in potting/seedling mixes only ; : ; 
yania Extracted from Ryania speciosa 
Wood as From chemically untreated sources only 
Seaweed, seaweed meal, seaweed extracts | None 
Zeolites None 
Sea salts and salty water one 
Sodium bicarbonate one 
Sterilised insect males eed recognised by certification 
organisation where other controls are not 
available. 
Stone meal one 























Vegetable oils one 








Plant disease control 


Substances 





Ayurvedic preparations 


Specific conditions/ 


restrictions 


one 





Biological controls 


aturally occurring cultured organisms only 





Copper (e.g. Bordeaux and Burgundy 
ixture) 


Hydroxide is the preferred form, Bordeaux 
on dormant tissue. Annual copper 
application must be less than 8kg/ha. 


fs) 
= 





Essential oils, plant oils and extracts 


one 





Granulose virus preparations 


eed recognised by certification 








Permitted materials for livestock pest and disease control 


Where wetting agents are required, caution needs to 
be exercised with commercial formulations as these 


may contain substances prohibited under this Standard. 


Acceptable wetting agents include some seaweed 
products, plant products (including oils) and natural 


soaps. 


Livestock pest control 





































































































































































































organisation. Substances Specific conditions/restrictions 
Homeopathic preparations one Ayurvedic preparations one 
Light mineral oils (such as paraffin) one Biological controls aturally occurring organisms and cultured 
ime one organisms 
Lime-s ; ne Boric acid one 
7 : F ee Clay one 
atural plant extracts excluding tobacco Obtained by infusion and/or made by the 
armer without additional concentration Diatomaceous earth ane 
, Essential oils, plant oils and extracts lone 
otassium permanganate one 
; Garlic oil, garlic extract or crushed garlic one 
otassium soap (soft soap) one : : 
- Homeopathic preparations one 
ropolis one ; 
Hydrogen peroxide one 
Seaweed, seaweed meal, seaweed extracts | None , i os ; 
atural plant extracts obtained by infusion Excluding tobacco 
Sea salts and salty water on Magnesium sulphate (Epsom salts) one 
Skim milk or skim milk powder one ethylated spirits ane 
Sodium bicarbonate one onosodium fluorosilicate jone 
Sodium silicate (water-glass) one Potassium permanganate one 
Sulphur n wettable or dry form only Pyrethrum Extracted from Chrysanthemum 
Vegetable oils one cinerariaefolium 
Vinegar one Quassia Extracted from Quassia armara 
Rotenone Extracted from Derris elliptica 
Sea salts and salty water None 
Seaweed, seaweed meal, seaweed extracts None 
Sodium Bicarbonate None 
Sulphur None 
Vinegar (e.g. cider) None 
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Livestock disease control 


































































































Substances Specific conditions/ 
restrictions 

Ayurvedic preparations one 
Calcium salts one 
Charcoa one 
Clay one 
Copper sulphate one 

iatomaceous earth and naturally occurring | None 
chitin products 

Essential oils, plant oils and extracts one 

Homeopathic preparations one 

Hydrogen peroxide one 

atural plant extracts obtained by infusion | Excluding tobacco 

agnesium sulphate (Epsom salts) one 

ethylated spirits one 

otassium permanganate one 
Sea salts and salty water one 
Seaweed, seaweed meal, seaweed extracts | None 
Sodium bicarbonate one 
Trace elements o correct identified deficiencies only 
Vaccines ay be used only for a specific disease, 


which is known to exist on the organic 
arm or neighbouring farms and which 
hreatens livestock health and which 
cannot be effectively controlled by other 
anagement practices. Vaccines must not 
contain genetically modified ingredients or 


















































by-products. 
Vitamins atural sources only 
Vinegar (e.g. cider) one 
Zinc sulphate one 








Substances permitted for sanitation, 
storage and handling 


1. Operators will select cleaners, sanitisers, and 
disinfectants based on avoidance of residual 
contamination, rapid biodegradability, low toxicity, 
worker safety, and a life-cycle impact of their 
manufacture, use, and disposal. 


2. Endocrine disrupting, ozone depleting, and 


trihalomethane-forming compounds used in 
sanitation chemicals are prohibited. 


3. Substances Permitted as Sanitation treatments 
include: 


- Alkali carbonates 
- Bleach (not to exceed 10% solution) 


- Biodegradable detergents (e.g. low in phosphate 
and rapidly degradable) 


- Caustic potash and caustic soda 

- Ethyl alcohol 

- Hydrogen peroxide 

- Jodine (non-elemental, not to exceed 5% solution 
e.g. iodophors) 


- Lime 


- Lye 
- Natural acids (e.g. vinegar, lactic, phosphoric) 


- Potassium permanganate (not to exceed 1% 
solution) 


- Soaps 

- Sodium bicarbonate 
- Sodium borate 

- Isopropyl alcohol 


4. The use of any of the above substances will be 
followed by a thorough rinse of the area/equipment 
using potable water. 


5. Cleaning and sanitising chemicals will be used 
and stored in such a manner so as to avoid cross- 
contamination to organic and bio-dynamic produce. 


Substances permitted as post-harvest/storage treatments 


Treatments Substances/conditions 


Controlled atmosphere arbon dioxide 


cy 





Peracetic acid Approval for use required 





Ethylene gas Ripening of bananas only) 





Pest control ysical barriers 
emperature control 
iatomaceous earth 
odenticides* 
Sticky boards 
iological controls 
Electric barriers or grids 
Sound 
Light 
Export only—using natural wax 
































Waxing of citrus fruit 





* Must be enclosed outside processing area and used only where other methods 


have proved ineffective. Containers must be positioned so that there is no potential 
for contamination with products complying with this Standard. Containers must 
be inspected regularly and dead rodents removed. The operator must maintain 
records on volume and use of rodenticides. 
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This information is for producers wishing to convert to 
organic production and for producers already involved in 
organic production but keen to diversify their production. 

It provides a framework for organic conversion and 
diversification and suggests possible strategies and pathways 
for moving forward. 


This valuable information will help make the transition to 
organic production or to diversified organic production a 
smooth one. 


Organic products are the fastest growing food sector 
worldwide. Growth of new farms, products and consumers 
has been steadily increasing over the last 20 years. In the last 
10 years the rate of growth has consistently increased in all of 
the advanced economies. 
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Major international food corporations are developing organic 
product lines. 


The Australian organic sector is worth between $250 - $400 
million per annum at retail level and demand outstrips 
supply. Domestic production is increasing at between 6 
-15% per annum and consumption is growing at between 
25-40%—the balance is imported. Australia is one of the 
world’s leading grain exporters but organic grain is imported 
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and overseas demand for Australian organic products is 
prompting more conventional farmers and processors to 
consider and adopt organic systems. 


Our business is about new products and services and better 
ways of producing 
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FOREWORD 


Despite modern technology, man still depends wholly 
on the products of nature for survival. Hence the battle 
to control insect pests is a never-ending necessity. 

This book describes more than 350 pests that are 
found in middle North America. The illustrations, skill- 
fully rendered by Nicholas Strekalovsky, will help iden- 
tify the pest, its life stages, and the kind of damage it 
does. The best times and methods of control are sug- 
gested, but as these vary locally, get the advice of an 
entomologist or an agricultural agent before attempting 
major controls. The pest groupings in this book are 
based on where usual damage occurs. At times when 
they are abundant, however, pests become less se- 
lective. A field pest then, for example, may become 
bothersome in gardens. Insecticides are the best means 
to get immediate results, but remember: insecticides are 
poisonous. Follow directions and heed all precautions 
on the label. - 

A number of people gave advice and assistance in 
the preparation of this book. These included Dr. J. F. 
Gates Clarke and his staff at the U.S. National Museum. 
Also of great help were Robert H. Nelson and members 
of the Entomological Society of America. Dr. Jean L. 
Laffoon was especially helpful, as were Dr. George 
Anastos, Dr. R. M. Baranowski, Dr. Ralph Crabill, 
Richard L. Doutt, Dr. Richard C. Froeschner, Dr. Herbert 
W. Levi, Dr. Franklin B. Lewis, and Dr. Howard V. 
Weems. 
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Insects exist in enormous numbers. The average insect 
population per square mile is estimated to be equal to 
the total world population of people, and in severe 
outbreaks a pest species far exceeds its normal num- 
bers. In one fly infestation, experts estimated 15,000 
flies per cow. Billions of hungry grasshoppers may 
darken the sky and devour all vegetation in their path. 

Insect destruction of crops in the United States ranges 
from 4 billion to 15 billion dollars annually. Damage 
to cotton by one insect, the Boll Weevil, amounts to 
more than 300 million dollars a year. Termites consume 
about 100 million dollars’ worth of wood structures, 
while forest insects destroy more wood than do forest 
fires. Insect damage cancels out the total year’s efforts 
of about one million workers. 
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Grasshoppers are among the 






insect pests. In large outbreaks 





| ground. Shown here is a swarm 
of Differential Grasshoppers on 


Fortunately, less than one percent of the nearly one 
million insect species are pests of man, his domestic 
animals, and useful plants. Of the 100,000 insect spe- 
cies that occur in the United States, only about 600 
are considered serious pests. 

Damage done by insect pests is easy to appraise. 
The value of beneficial species is harder to estimate. 
Bees, wasps, flies, butterflies, and other insects pollinate 
flowers that provide us with fruits and vegetables. 
Honey, wax, and silk are important commercial products 
obtained from insects. Some insect species are vital 
links in the food chains of fishes, birds, and other 
animals. Other insects are parasites or predators of 
damaging pests or are scavengers of animal and veg- 
etable debris. Control measures used against harmful 
insects must be weighed carefully to determine the ulti- 
mate effect on all living things, including man. 
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PARTS OF A TYPICAL INSECT 


INSECTS AND THEIR CLOSE RELATIVES are arthro- 
pods, or ‘‘jointed-legged"’ animals, a large group that 
includes more than 85 percent of the known species 
of animals. About 90 percent of all the arthropods are 
insects. An insect’s body has three distinct regions— 
head, thorax, and abdomen. Attached to its thorax 
are three pairs of legs, and in most species, two pairs 
of wings. Its head bears a pair of antennae. This com- 
bination of features distinguishes insects (class Insecta) 
from such closely related land animals as spiders, ticks, 
mites, centipedes, and millipedes. 

The largest groups of insects are called orders. Six- 
teen orders of insects that include important pest species 
are summarized on page 7, as are the identifying char- 
acteristics of the other arthropod classes. 

Orders are divided into families and the families into 
genera and species. An insect’s scientific name usually 
consists of two words, its genus and species. The scien- 
tific names of the pests in this book are listed on pages 
154—156. The common names used in the text are those 
approved by the Entomological Society of America. 


MAJOR ORDERS OF INSECTS 
CLASS NAME OF ORDER COMMON EXAMPLES WINGS, MOUTHPARTS 


Thysanura 


Collembola 


silverfish, firebrats 


springtails 


wingless; chewing 
wingless; chewing 


2 prs. wings or wingless; 
2 prs. wings or wingless; 
2 prs. wings or wingless; 
2 prs. wings or wingless; 


wingless; chewing 


2 prs. wings or wingless; 
piercing-sucking 


2 prs. wings or wingless; 
rasping-sucking 


2 prs. wings or wingless; 
piercing-sucking 


wingless; piercing-sucking 
2 prs. wings or wingless; 


2 prs. wings; chewing 
(larvae), sucking, or 
siphoning (adults) 


2 prs. wings or wingless; 


1 pr. wings; chewing 
(larvae), piercing-sucking, 
or sponging (adults) 


wingless; chewing (larvae), 
piercing-sucking (adults) 


4 prs. legs; 2 body regions— 
cephalothorax and abdomen; 


no antennae; chewing or suck- 


1 pr. of legs per body segment; 


1 pr. of antennae; 2 body re- 
gions—head, trunk; body flat- 
tenéd; chewing mouthparts 


Orthoptera grasshoppers, crickets, 
cockroaches chewing 
Dermaptera earwings 
chewing 
Isoptera termites 
chewing 
Psocoptera barklice, booklice 
chewing 
Mallophaga chewing lice 
Anoplura sucking lice 
< 
8) Thysanoptera thrips 
a 
Z Homoptera aphids, leafhoppers 
scales, mealybugs 
Hemiptera bed bugs, stink bugs, 
chinch bugs 
Coleoptera beetles, weevils 
chewing 
Lepidoptera moths, butterflies 
Hymenoptera wasps, bees, ants 
sawflies chewing 
Diptera mosquitoes, flies, 
gnats 
Siphonaptera fleas 
CLASSES OF OTHER ARTHROPOD PESTS 
ARACHNIDA spiders, ticks, mites, 
scorpions 
ing mouthparts 
CHILOPODA centipedes 
DIPLOPODA millipedes 


2 prs. of legs per apparent 


body segment; 1 pr. of anten- 
nae; 2 body regions—head, 
trunk; body rounded; chewing 
mouthparts 


SILVERFISH grow larger but do not change 
in appearance or structure. 
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INSECT DEVELOPMENT An insect pest can be con- 
trolled most easily at a specific stage of its life history, 
sometimes not the one in which it does its greatest dam- 
age. Destroying the insect’s eggs is often the most 
effective control measure. But to do this you must know 
where and when the female lays her eggs. Hence life 
histories are emphasized in this book. 

Nymphs are young insects that, as soon as they 
hatch, resemble miniature adults. If the adult has wings, 
wing buds soon appear on the nymph’s thorax. These 
grow each time the nymph sheds, or molts, and by the 
time the insect is mature, the wings are fully developed. 

Nymphs are active. They commonly live in the same 
place and have the same feeding habits as the adults. 
True bugs, grasshoppers, cockroaches, and lice are 
among the insects that have a nymph stage. These 
change (metamorphose) gradually through three de- 
velopmental stages—egg, nymph, and adult. This type 
of metamorphosis is called simple. Primitive insects, 
such as silverfish and springtails, also develop by a 
simple metamorphosis, but there are almost no changes 
in their structure as they grow, only an increase in size. 
Nymphs of some aquatic insects are called naiads; they 
differ considerably from adults in appearance and 
habits but change from naiads directly into adults. 


CHINCH BUGS hove three stages. Nymphs 
resemble adults, but lack wings. 
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nymphs 





JAPANESE BEETLES develop through four 
distinct stages, each differing in appear- 
ance, This is complete metamorphosis. 





More kinds of insects develop through a complete 
metamorphosis. The insect changes in appearance and 
habits from one stage to the next through four distinct 
stages—egg, larva, pupa, and adult. The egg hatches 
into a larva, an active, feeding stage. The mature larva 
forms a pupa, a resting, or nonfeeding, stage from 
which the insect emerges as an adult. Caterpillars are 
the crawling larvae of butterflies and moths. They have 
chewing mouthparts. Some are major pests of plants 
and stored products. The adults have sucking, or nectar- 
feeding, mouthparts and never do damage. Maggots 
are the larvae of flies; grubs, the larvae of beetles. 


CONTROLLING INSECTS 


Insects become pests when they damage crops, destroy 
products, transmit diseases, are annoying, or in other 
ways conflict with man’s needs or interests. In man’s 
continuous battle against insect pests through the cen- 
turies, no insect species has ever been eradicated, 
though some have been reduced in number, at least 
temporarily. At the same time, other pest species have 
actually become more abundant and are now a greater 
problem because man has provided increasingly favor- 
able conditions for them. The modern one-crop system 
of agriculture often supplies food for an insect pest in 
large quantity over many square miles. As new crop 
plants were introduced from other countries, their insect 
pests often came with them, but not the predatory 
species that kept the pests under control in their home- 
land. Some varieties of crops are more susceptible to 
pests than were the original wild plants, which over the 
years developed a degree of resistance to insect attack. 


NATURAL CONTROLS ordinarily keep insect popula- 
tions in balance. Weather factors, such as temperature 
and rainfall, limit the distribution of an insect species, 
as do such geographic barriers as large bodies of water, 
deserts, or mountain ranges. 

Toads, lizards, frogs, moles, and shrews are among 
the many animals that feed mainly on insects. Some 
birds may eat their own weight in insects every day. 
Predatory insects usually feed on whatever insects are 
available. Larvae of parasitic insects develop in the 
eggs, young, or adults of other insects. Virus, fungus, 
and bacterial diseases also help hold insect populations 
in check. Man has often upset these natural balances. 











Because insect-eating birds tend to eat the most available insects, 
they are especially helpful in controlling pests in outbreaks. 


ARMYWORM 
2.0 in, 


TACHINID FLY 
0.3 in. 







The Tachinid Fly lays its eggs 
on the Armyworm. Fly larvae 
eat and soon kill the worm. 







Braconid wasps lay eggs These tiny rove beetles 
in aphids or other insects. feed on maggots. The 
Larvae develop inside. larvae also burrow into pupae. 
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BIOLOGICAL CONTROL is the purposeful use of 
natural predators, parasites, or diseases to kill or reduce 
the population of a pest species. This method has been 
effective principally in combating insect pests introduced 
from foreign countries without their natural enemies. 
Biological controls are not usually practical for home 
gardens or similar small areas. They are used most 
successfully in orchards and groves or where large-scale 
crop plantings are repeated year after year on the 
same land. Usually the control species is at first bred 
artificially so that it can be introduced in large numbers. 
More than two dozen cases of effective large-scale con- 
trol of insect pests have been achieved by this method. 

Damage to citrus by the Cottony-cushion Scale in 
California was virtually eliminated by the introduction, 
of Vedalia, an Australian lady beetle. Later, grove 
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larvae 








Parasitic Braconid Wasp intro- 
duced from England. Wasp larvae TOBACCO 
feed inside Imported Cabbage- 3.0 in. 
worm and kill it. 
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WASP 
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_ Japanese Beetle is killed by 
Bacillus popillae, which causes 
milky disease. The Hornworm 

0.8 in. succumbs to B. thuringiensis. 


owners began fo spray their trees to kill aphids. At the 
same time they killed the Vedalia beetles, causing an 
outbreak of Cottony-cushion Scale again. The use of 
bacteria causing milky disease that kills grubs of the 
Japanese Beetle is another example of successful bio- 
logical control. Gambusias and other top-feeding min- 
nows are effective in the control of mosquito larvae. 
Interestingly, the Chrysolina Beetle was introduced to 
western United States from Australia to halt the spread 
of the Klamath weed. 

Biological controls do not eliminate a pest species 
completely. They only reduce the population and thus 
keep the damage low. But biological controls are usually 
self-generating, so a control species, once established, 
continues to reproduce and to remain effective. 
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PHYSICAL AND MECHANICAL CONTROLS are the 
simplest, most obvious, and at times most effective: wit- 
ness the old-fashioned fly swatter. Pests of stored prod- 
ucts are commonly destroyed by heat or cold. Few can 
survive long in a temperature of 120 degrees F. or 
higher. Cold either kills or stops activity. Draining off 
standing water to eliminate breeding places is a stan- 
dard mosquito control method, while many plant pests 
are killed by flooding. Lights are used to attract some 
kinds of pests, which may then be electrocuted on 
charged screens. Pests that collect in large numbers 
may be lured to baits or caught in ditches. The gardener 
who picks Japanese Beetles off his roses by hand uses 
an effective method for small areas. 


CULTURAL CONTROL is an inexpensive method of 
checking or preventing damage by insect pests by com- 
bining mechanical or physical controls with a knowledge 
of the pest’s life history. Crop rotation prevents the 
build-up of a pest population that feeds on one kind 
of plant. Burying stalks, weeds, and other residues after 
harvest destroys eggs, pupae, or hibernating larvae and 
adults. Similarly, early or late plowing may destroy a 
particular life stage of a pest. Planting and harvesting 
can sometimes be timed to escape 
Golden Regent, a periods of egg laying or of pest 
ey urd abundance. Varieties of plants re- 
sistant to particular pests can be 
ao planted. Healthy, vigorously grow- 
ceptible to Corn ing plants can withstand insect at- 
Earworm, tacks better than those that are 
weak or diseased. Likewise, ani- 
mals in good health are not as 
greatly disturbed by pests. 








poisons are 

mainly to kill 
ests with chewing 
mouthparts. 


INSECTICIDES are poisons used to kill insect pests. 
Their great advantage is speed. Biological control 
methods, while safer and longer lasting, may require 
several seasons to become effective. 

More than 350 million pounds of insecticides are 
sold annually in the United States. Their use increases 
agricultural yields by an average of about 25 percent 
and in many cases prevents complete crop losses. In- 
secticides are highly important, too, in the control of 
pests that are annoying or are disease carriers. 

Most insecticides are dangerous to people and other 
animals as well as to pests. Read and follow carefully 
the instruction on labels. Consult a county agent or an 
entomologist or employ the services of a professional 


pest-control operator. 
TARNISHED PLANT Pests with sucking 
mouthparts are killed 
with contact poisons. 











APPLICATIONS of insecticides are rarely made full 
strength. Dusts are dry mixtures of from 0.1 percent to 
25 percent of the poison mixed with fine particles of an 
inactive material, such as talc. Wettable powders are 
dusts that form a suspension in water for spraying; the 
powder may consist of from 10 to 95 percent insecticide. 
Emulsifiable concentrates, the most common formulation 
for applying insecticides, consist of oil or a similar or- 
ganic solvent containing the insecticide and an emul- 
sifier that aids the mixing of the droplets of oil and 
insecticide in water. The components may separate on 
standing but can be remixed by shaking. Special sol- 
vents, such as kerosene, pine oil, and other liquids of 
organic compounds, are used with the water-insoluble 
organic insecticides. Most solvents are toxic to plants, 
are inflammable, and may damage wallpaper, tile, and 
other materials. For all applications, follow printed di- 
rections with care. 


SPRAYERS use a pump to build 
up air pressure that forces the 
liquid insecticide from the noz- 
zle. The size of the nozzle open- 
ing creates either a foglike mist 
or a steady stream. 





Compressed 
air Sprayer 





DUSTERS are powered by hand 
or by motor and use either a 
fan or compressed air to force 
out the dust in a cloud. 










Hand-cranked 


Crop Duster AEROSOL BOMBS, the most 
common household applicators, 


consist of an insecticide dis- 
ae solved in a liquefied gas urder 
es high pressure. A fine mist is pro- 
— duced when these are allowed 
to escape from a small opening. 
Aerosols are convenient but are 

erosol Bomb relatively expensive. 


Bean beetles and their larvae 
(p. 76) feed on the underside of 
leaves. They can be reached with 
insecticide dusts. 





STOMACH POISONS ore used principally to kill insects 
with chewing mouthparts. They may be sprayed or 
dusted directly on the insect’s food or may be mixed 
with baits to attract the pests. To be useful a stomach 
poison must kill fairly quickly, as the pest is already 
doing damage when it takes in the insecticide. Too 
heavy an application of these chemicals may kill the 
plants. The residues are poisonous to man and domes- 
tic animals. Contact insecticides (p. 18) act as stomach 
poisons if eaten. Arsenic compounds are the most com- 
mon inorganic stomach poisons. Paris green (calcium 
acetoarsenite) was the first chemical insecticide used 
successfully on a large scale. Lead arsenate, white 
arsenic (arsenious oxide), sodium arsenate, and calcium 
arsenate are other arsenic stomach poisons. Fluorine 
compounds that act as stomach poisons are sodium fluo- 
silicate, sodium fluoride, and sodium fluoaluminate 
(cryolite). Thallium sulfate, highly poisonous, is mixed 
with food to make ant baits. Do not store any insecticide 
where children can reach it. Make certain the con- 
tainers are properly labeled and marked POISON. 
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CONTACT INSECTICIDES are sprayed or dusted di- 
rectly on pests or are spread where pests will pick them 
up. They are especially useful in controlling insects with 
piercing-sucking mouthparts. All contact poisons act as 
stomach poisons (p. 17) if eaten. Most of them are also 
poisonous to people and animals and thus are a serious 
hazard if not used as directed. In excess amounts many 
contact insecticides are poisonous to plants. Some are 
used as fumigants. Always read the label before even 
opening the insecticide container. When in doubt 
about how to use an insecticide safely and most effec- 
tively, ask the advice of your dealer or of a county or 
agricultural agent. 

Most of the many thousands of tradenamed insec- 
ticide formulations belong in the contact-insecticide 
group. These are divided into the following groups— 
inorganics, natural organics or plant poisons, synthetics, 
and oils. Each of these groups is described separately 
on the following pages. Most of the contact insecticides 
now used have appeared since the World War Il de- 
velopment of DDT, the first widely used synthetic or- 
ganic insecticide. 


INORGANIC CONTACT INSEC- 
TICIDES, consisting mainly of 
sulfur dusts, mixtures of lime 
and sulfur, or sulfur compounds, 
were the first contact poisons 
used on a large scale and still 
rank among the most important. 
Sulfur dust is one of the main 
chemical controls for mites, for 
the crawling stages of scales, 
and for some kinds of caterpil- 
lars. Finely ground sulfur is us- 
able as a wettable powder for 
spray applications. Lime-sulfur 
solution is a liquid, soluble in 
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water. Lime-sulfur is also dehy- 
drated and sold in concentrated 
powder form. It is used to con- 
trol plant pests such as scales 
and also as a dip for cattle, 
sheep, and other livestock. Bor- 
deaux mixture is a combination 
of copper sulfate and lime in 
water. In addition to their use 
as insecticides, sulfur and sul- 
fur compounds are valued as 
fungicides. In hot weather, heavy 
applications of sulfur will burn 
foliage and fruit and so must be 
applied sparingly. 


NATURAL ORGANICS were 
the earliest compounds used in 
killing insect pests. With the ex- 
ception of nicotine, highly toxic 
to man and other mammals, they 
are the least dangerous of the 
insecticides to use on food plants 
or in the house. 


Nicotine is obtained from the 
waste leaves of tobacco plants 
and waste tobacco products. It 
is used principally as nicotine 
sulfate, with a 40-percent nico- 
tine content. The 40-percent con- 
centrate is ordinarily diluted in 
800 to 1,000 parts of water 
(about one teaspoon to a gallon) 
and is applied as a spray to kill 
aphids or other soft-bodied in- 
sects. Nicotine sulfate is used 
also as a stock dip for control 
of mites, ticks, and lice. Finely 
ground tobacco stems and leaves 
are used as a dust or burned as 
a fumigant. Nicotine may be 
added to aerosol formulations. 


Pyrethrum comes from the 
flowers of several species of chry- 
santhemums. It is produced com- 
mercially from a species grown 
in East Africa. Fast-acting pyre- 
thrins are the ‘‘knockdown" 
agents in most household sprays, 
with slower-acting DDT or other 
synthetics actually killing the in- 
sect. Allethrin, produced syn- 
thetically, is much the same as 
pyrethrum in action. 


Rotenone is obtained from the 
dried and ground roots of the 
South American cubé and from 
the roots of two species of der- 
ris that grow in the East Indies. 
As prepared for an insecticide, 


Tobacco plant, source of 
highly toxic nicotine 


ipyrairum) 


a 2 





rotenone is relatively nontoxic to 
humans, but as an insecticide it 
acts both as a stomach and as a 
contact poison. Another use of 
rotenone by biologists is as a 
poison to eliminate trash fish in 
lakes and ponds. 

Other botanicals, or natural- 
organic contact insecticides, in- 
clude ryania, produced from the 
pulverized stems and roots of a 
South American plant. Ryania is 
less toxic to mammals than ro- 
tenone and so is recommended 
for food plants where residues 
might be a problem. Sabadilla, 
which also has low toxicity, is 
made by grinding the seeds of a 
lily-family plant of Venezuela. 
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SYNTHETIC ORGANIC CON- 
TACT INSECTICIDES are the 
most important group of chemi- 
cals used today in the control of 
insect pests. There are two 
groups: chlorinated hydrocarbons 
and organo-phosphates. 


CHLORINATED 
HYDROCARBONS 

DDT is the leader in the chlo- 
rinated hydrocarbon group. 
Though first synthesized in 1874, 
DDT was not recognized as an 
insecticide until World War Il, 
when its initial large-scale use 
halted a typhus epidemic spread 
by lice in Italy. It was later valu- 
able during the war years in the 
control of flies and mosquitoes 
and came into widespread use 
in the control of agricultural and 
household pests after the war. 
DDT is highly effective in killing 
many kinds of insects but is 
relatively nontoxic to aphids, 
spider mites, and some other 
species. Some cockroaches, flies, 
and other insects have devel- 
oped resistance to DDT. When 
an insect comes in contact with 
DDT, it first appears to lose con- 
trol of its voluntary actions; later 
it becomes paralyzed. Death 
comes slowly, sometimes several 
days later. DDT has a rather low 
toxicity to man and other verte- 
brates but may be stored in the 
fatty tissues of the body and 
cause death months later when 
the fat reserves are utilized. 

DDT is applied as a dust, 
wettable powder, water emul- 
sion, or in an oil base. Verte- 
brates absorb the oil-base DDT 
most rapidly. DDT is insoluble 
in water. Its residues may re- 
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main effective outdoors for many 
months or even years, indoors 
for even longer. Methoxychlor, 
related to DDT, is effective 
against the Mexican Bean Beetle 
and works more rapidly in killing 
the House Fly. TDE (or DDD), also 
a relative of DDT, is commonly 
used in mosquito control be- 
cause it is less toxic than DDT to 
vertebrates. TDE is also less poi- 
sonous to insects, however. 


Benzene hexachloride (BHC), 
also in the chlorinated-hydro- 
carbon group, was discovered 
as a useful insecticide about the 
same time as DDT. BHC kills 
faster than DDT and is commonly 
used in the control of crop pests. 
It has a distinctive musty odor 
and sometimes taints food. BHC 
is usually used as a dust or a 
wettable powder. Lindane is BHC 
that differs only in the arrange- 
ment of its atoms, but as it lacks 
the objectionable heavy odor, it 
is used more commonly in 
houses. Though its residual life 
is shorter than DDT's, lindane 
is about twice as toxic to many 
insects and apparently is not 
stored in the body tissues. Toxa- 
phene, insoluble in water but 
soluble in many organic sol- 
vents, is an excellent insect killer 
but is also poisonous to verte- 
brates. Toxaphene is one of the 


most common insecticides for 
controlling pests of cotton. 
Chlordane, dieldrin, aldrin, 


endrin, and heptachlor form an- 
other group of closely related 
chlorinated hydrocarbons. All are 
insoluble in water but are solu- 
ble in many organic solvents. 






They are also used in dust or 
pellet form, particularly as soil 
poisons for the control of ter- 
mites and ants. They are highly 
effective insect killers and are 
residual. They are also poison- 
ous to vertebrates, including 
man and other mammals. 


ORGANO-PHOSPHATES 

The organo-phosphate group 
of contact insecticides stems 
from chemical research just be- 
fore World War Il, when some of 
these compounds were devel- 
oped as poisonous gases for use 
in warfare. Most of them are ex- 
tremely lethal to man and ani- 
mals as well as to insects. They 
can be taken into the body 
through the mouth or the skin or 
by inhaling their fumes. Resi- 
dues on foods are a source of 
danger. Because these insecti- 
cides are very poisonous, they 
must be handled with the great- 
est care. 


Parathion, a brownish-yellow 


Scales may be killed with organo- 
phosphate sprays (below and p. 86). 
' Use these insecticides with great care. 


liquid with a garlic odor, is too 
poisonous for household use or 
for applying near livestock and 
pets, but it is widely used on 
fruit and vegetable crops. Resi- 
dues disappear rapidly. Deme- 
ton, about as poisonous as para- 
thion, acts as a systemic poison, 
being absorbed by the tissues of 
the plant. It kills pests that feed 
on the plant's juices without af- 
fecting predators and pollinators. 
TEPP, even more poisonous than 
parathion, decomposes rapidly 
and leaves no residue. It is used 
regularly on food crops. 


Malathion, most commonly 
used organo-phosphate, is not 
highly toxic to vertebrates. Mala- 
thion will kill many insect species 
that have developed a resistance 
to the insecticides of the DDT and 
chlordane groups. Diazinon, 
DDVP, ronnel, and dicapthon are 
other organo-phosphates that are 
excellent insect killers. DDVP is 
the most highly toxic of these 
chemicals to man and animals. 
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OILS, principally petroleum but 
also some animal and vegetable 
oils, serve as carriers for in- 
secticides or may be used as 
insecticides themselves. Dormant 
oils, rather heavy and semire- 
fined, are applied in late winter 
or early spring to trees or shrubs 
that are not in foliage to kill 
scales, mites, eggs, and some 
larvae. Summer oils are lighter 
and more highly refined, hence 
less damaging to plants; they 
are used to control aphids, scale 
insects, and mealybugs. As the 
oils themselves are toxic to plants 
if applied full strength, they are 
mixed with water by adding an 
emulsifier, such as soap. This 
distributes the oil evenly as small 
droplets. Oil baths may be used 
to kill such parasites as fleas, 
lice, ticks, and mites on domestic 
animals and pets. Formulations 
that require shaking with a small 
amount of water before final 
mixing are called miscible oils. 
An emulsible-oil formulation can 
be poured directly into the 
water. 


FUMIGANTS are gases used to 
kill insects in enclosures, as in 
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Oils are applied to citrus to kill 
young stages of Purple Scale (p. 133) 
and Citrus Whitefly (p. 136). 





buildings or containers, in the 
soil, or under such temporary 
covers as tarpaulins and tents. 
Many fumigants are inflammable. 
Nearly all fumigants are more 
poisonous to man than to the 
insects and should be used only 


by a professional pest-control 
Operator. Their advantage is 
their penetration to all parts of 
buildings, into stored products 
or plants. They leave no residue. 
Carbon disulfide (carbon bisul- 
fide), highly inflammable, is used 
mainly as a soil fumigant for 
ants, termites, and grubs. For in- 
door use it may be mixed with 
carbon tetrachloride to reduce 
the danger of fire or explosion. 
Dichloropropene and dichloro- 
propane are also used as soil 
fumigants. Hydrogen cyanide, 
which has a distinctive nutty 
odor and is deadly poisonous, is 
used to fumigate mills and ware- 
houses or fruit trees under tents. 
Methyl bromide, a noninflamma- 
ble fumigant, is valued because 
of its power to penetrate tightly 
packed materials. Paradichloro- 
benzene (‘‘para” crystals) and 
naphthalene (both sold as moth- 
balls) vaporize slowly and act 
as a fumigant and a repellent. 


REPELLENTS ore chemicals that 
by their odor or taste prevent 
insect attacks. They are used 
mainly to protect man, animals, 
or stored products; less common- 
ly, plants. Some repellents are 
poisonous if touched, eaten, or 
breathed. Mofthballs are repel- 
lents that protect clothes from 
insect damage. Creosote is used 
as a barrier against crawling in- 
sects, while smoke screens ward 
off flies and mosquitoes. Among 
the most successful of dozens of 
repellent chemicals are diethyl 
toluamide, dimethyl phthalate, 
and ethyl hexanediol. These or- 
ganic chemicals are diluted with 
oils and disguised with per- 
fumes. They are sold under many 
tradenames. Most will repel in- 
sects for one to five hours. 


NEW METHODS of combating 
insect pests are being developed 
every year. Some are useful only 


in large-scale control programs, 
others in home and garden. 
Among the most promising are 
sterilants that render insects in- 
capable of reproducing. This 
method was first used with suc- 
cess to control the Screw-worm. 
Millions of males, sterilized by 
radiation, were released in areas 
of infestation to mate with fe- 
males, which then produced in- 
fertile eggs. Hormones are used 
to cause an insect to pass from 
one stage of its development to 
the next irrespective of season. 
Thus, pupae can be made to 
transform into adults in mid- 
winter or larvae may be made 
to pupate before they are full 
grown. Insect hormones are ap- 
parently harmless to other living 
things. Also safe are such non- 
toxic insecticides as finely ground 
silica, which abrades the outer 
covering from an insect and 
causes it to dry up, or desiccate, 
as its body fluids escape. 


The soil in seed beds can be fumigated by releasing methyl-bromide 
gas under plastic cover. 





INSECTICIDES 23 


24 HOUSEHOLD PESTS 









0.1 in. 0.1 in. 


ODOROUS HOUSE ANTS, ARGENTINE ANTS are common 


widespread in U.S., give off a in southern U.S.; worst ant pests 
sweet odor when crushed. Travel in houses. Prefer sweets but eat 
definite trails to find food. all foods. Bite, do not sting. 


HOUSEHOLD PESTS 


Insect pests may destroy the timbers of a house, tunnel 
into furniture and fabrics, or raid the contents of the 
kitchen, from the spice cabinet to the garbage pail. 
Some kinds bite, sting, or transmit diseases. Others are 
simply annoying, uninvited guests. 

The basic step in controlling household pests is to 
keep them out. Screen windows and doors, seal cracks, 
and remove debris in which pests can hide or multiply. 
If pest infestations are heavy, persistent, or unexplain- 
able, services of a professional pest-control operator 
may be necessary. Make certain the man employed 
represents a licensed, bonded organization. 

Many pests can be recognized and controlled with- 
out expert help. Since insecticides are poisonous and 
will be used where there are people, pets, and food, 
follow carefully the directions giver on the label. 


THIEF ANTS often live in other PHARAOH ANTS also like 


ant nests and feed on larvae. meat. May nest in walls and then 
They prefer cheese, meats, or invade all parts of house. Poison 
other greasy food. baits are best control method. 








0.1 in. 0.1 in. 





CRAZY ANTS, native to India CORNFIELD ANTS are the com- 
but now widespread, run ‘‘craz- mon “red ants’’ of northern 
ily” on their long legs. They eat states. Nest mounds often nu- 
meat, greasy foods, and sweets. merous on lawns. Invade houses. 


ANTS live in colonies in the ground, in the foundations 
or walls of buildings, beneath bark or stones. A colony 
contains numerous workers (sterile females), one to sev- 
eral queens, and a few males during part of the year. 
Workers do not have wings, but males and females are 
winged at swarming time. Males die after mating, and 
the queens drop their wings and find a place to start a 
colony. After mating, queens remain fertile, living as 
long as 25 years. Queens are usually several times 
larger than workers, which attend their every need. Ants 
belong to same insect order as bees and wasps. They 
have elbowed antennae and a thin waist, distinguishing 
them from termites (p. 26). 

The most effective control is to destroy the nest if 
it can be found. Chemical barriers, using a residual 
contact insecticide, can be placed around foundations 
of buildings. Workers will carry poisoned baits to the 
colony and thus kill even the queen. 


SOUTHERN FIRE ANTS occur in BLACK CARPENTER ANTS exca- 
warm parts of U.S. Often nest vate galleries and nest in wood. 
near buildings. Invade houses. They enter houses to get sweets. 
Stings are painful. Bite but do not sting. 





TERMITES are primitive social insects, more closely re- 
lated to cockroaches (p. 28) than to ants (p. 25). A 
colony consists of numerous whitish, wingless, blind 
workers; a lesser number of soldiers, with large brown- 
ish heads equipped with powerful jaws or with a bellows- 
shaped snout that expels a sticky or odorous fluid; and 
reproductives, the king and queen. Additional winged 
males and females are produced for swarming, which 
takes place in spring or after rains in warm weather. 
After a short flight they break off their wings and mate. 
Each mated pair then crawls off in search of a suitable 
place to establish a new colony. 

More than 50 species of termites occur in the U.S. 
Their spread as far north as Minnesota in recent years 
is attributed to increased use of central heating in build- 
ings, enabling them to survive winters. Nearly all U.S. 
species live in the soil; many of the more than 2,000 
species of the tropics build aboveground nests. 

Termites eat wood but cannot absorb it until the 
cellulose is converted into soluble substances by proto- 
zoans that live in the termite’s digestive tract. Neither 
animal is able to survive alone. 


damaged wood 





SUBTERRANEAN TERMITES 
live in colonies in soil, and 
workers travel through tunnels 
or mud tubes to the wood above. 
Fungi that grow in moist, dark 
tunnels are eaten by termites, 
supplying protein and vitamins. 

Swarming flights or mud tubes 
up a foundation are evidence of 
a termite infestation. In late 
stages, floors sag as eaten-out 
beams crumble. 

To control, no wood of a build- 
ing should touch soil. Preventive 
measures should be taken as a 
building is being constructed. 
Place metal shields between the 
foundation and sills and allow 
air to circulate under buildings. 
Because of the special equip- 
ment needed, use a professional 
pest-control operator, especially 
in treating a building already 
erected. He will force penetrat- 
ing insecticide into the wood or 
foundation, treat the soil be- 
neath buildings, or use a fumi- 
gant. Inspect regularly to detect 
renewed activity. 





0.5 in. 


DRYWOOD TERMITES are prev- 
alent in the southwestern U.S. 
No contact with soil is necessary. 
Often they invade a house at 
roof level and may infest furni- 
ture or books. Piles of brown- 
ish, seedlike excrement pellets 
pushed from tunnels are signs 
of their presence. Preventing en- 
try is not economical. Control, 
which should be done only by 
experts, consists of forcing in- 
secticide into tunnels. Poison is 
spread as workers groom each 
other. House or infested object 
may be fumigated, but this does 
not prevent reinfestation. 


EASTERN SUBTERRANEAN TERMITE 





reproductive 






GERMAN COCKROACHES 
0.5 in. 





COCKROACHES feed on a great variety of foods— 
meats, cheeses, sweets, and starches, including the 
starch in clothing or in the glue of book bindings and 
stamps: When very abundant, they may also eat 
human hair, skin, and nails. Cockroaches secrete a 
sticky, odorous fluid that may be left on foods or mate- 
rials. Fortunately, cockroaches appear to be only 
incidental carriers of diseases. 

Most of the more than 3,000 species of cockroaches 
live in the tropics or subtropics. About 55,occur in the 
U.S.; only four species are common household pests. 

Normally cockroaches are active only at night. They 
develop by a gradual metamorphosis—egg, nymph, 
and adult. Egg cases contain two rows of eggs, and 
the nymphs escape through a seam along the side. 
Nymphs look like adults but lack wings and may be a 
lighter color. After a period of growth and several 
molts they become adults. The time required for them 
to mature varies with the species and also with the 
season and the region. Temperature and moisture as 
well as food are important factors in their development. 

The best permanent control for cockroaches is elim- 
inating accessibility of foods which they eat. 
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GERMAN COCKROACHES, or 
Croton Bugs, are common in 
U.S., especially in northern 
states. Dark stripes on shield be- 
hind head are distinguishing. 
Both sexes winged and active. 

German Cockroaches common- 
ly enter houses in bags or boxes 
from grocery stores. They tend 
to cluster in warm, moist places, 
as around hot-water pipes, and 
stay hidden when not feeding. 

Females carry the egg cap- 
sule, containing 24 to 48 eggs, 
until hatching time. Nymphs may 
emerge while the capsule is still 
attached to the female. 

In most areas German Cock- 
roaches are resistant to DDT, 
chlordane, and other chlorinated 
hydrocarbons. They can be con- 
trolled with organo-phosphates, 
such as malathion. 


BROWN-BANDED COCK- 
ROACH has two light bands 
across the base of its wings. 
Unlike other cockroaches, it is as 
common in the bedroom as in 
the kitchen, requiring warmth 
but not as much moisture. Control 
is difficult because these cock- 
roaches are found so _ widely 
through the house. The most 
effective way to reach them is 
with fumigants, keeping room or 
house closed for several hours. 





ORIENTAL COCKROACHES, 
also called Black Beetles or Wa- 
ter Bugs, are most sluggish of do- 
mestic cockroaches. Females have 


short useless wings and are 
slightly larger than males. Com- 
monly infest damp basements. 
Contact-insecticide barrier 
around a foundation blocks en- 
try of these cockroaches and 
other crawling pests. 


AMERICAN COCKROACHES 
are the largest cockroaches in 
the U.S. Both sexes are winged, 
their flight gliding and fluttery. 
The female deposits her egg 
capsule soon after it forms, 
sometimes gluing it to a surface. 
In the South these cockroaches 
are common outdoors, where 


they live under bark or in vege- 
tation. They can be controlled 
with contact insecticides or lured 
to poison baits. 





CLOTHES MOTH larvae feed on woolen fabrics, feath- 
ers, fur, mohair, and other animal products such as dried 
milk and meals. The adult moths, commonly called 
“‘millers,’’ do not eat, and unlike most other moths, are 
not attracted to lights. 

Material likely to be attacked should be cleaned and 
exposed frequently to light. Brushing clothes dislodges 
the eggs and larvae. Storage of furs at a temperature 
of 45 degrees or cooler prevents development of moths 
or will kill them if the temperature is raised and lowered 
several times during the storage period. Items can be 
sprayed with residual contact insecticides or washables 
rinsed in an insecticide solution. These treatments kill 
the insects as they feed. Mild fumigants such as para- 
dichlorobenzene crystals or naphthalene flakes discour- 
age moth attacks. These insecticides will also kill moths 
already in the fabrics but are effective only when used 
in tight containers or closets. An infestation may persist 
and spread from larvae that feed and develop on lint 
in cracks in the floor, beneath baseboards, or in vents. 
In heavy infestations an entire house may be fumigated. 
This should be done only by a professional exterminator. 


DERMESTID BEETLES are pests of fabrics and up- 
holstered furniture and also infest cured meats, meals, 
cheeses, hides, hair, flour or other grain products, and 
spices. They are serious pests in museums. Outdoors they 
are valuable as scavengers. Larvae of dermestid beetles 
are more active than the larvae of clothes moths. Adults 
fly in daytime. They commonly feed on the pollen of 
flowers and also breed outdoors. Treatments effective 
for clothes moths also control carpet beetles. In both 
cases, good housekeeping to eliminate breeding places 
is the most important preventive. 
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WEBBING CLOTHES MOTHS 
are common fabric pests that oc- 
cur throughout the world. Fe- 
males lay eggs about 0.02 of an 
inch long (barely visible), either 
singly or in small groups, stick- 
ing them to the threads of fab- 
rics. Eggs hatch in a few days 
to several weeks, depending on 
temperature and humidity. The 
larvae are so tiny they can crawl 
between the woven threads of 
fabrics. They spin a silky web- 
bing or tunnel as they feed, 
sometimes moving to another 
spot if their food runs short. 
Damage is most common under 
collars, in cuffs, or in other ¢CASEMAKING CLOTHES MOTH 
dark areas of garments. Full- 
grown larvae spin a silken co- 
coon from which they emerge as 
adults in three to six weeks. 





WEBBING 







0.5 in, 
wingspread 





eggs, larvae and cocoons on fabric. 


larva in case 0. 
CASEMAKING CLOTHES MOTH 


larvae spin a case of silk and larva 0.3 in. 
fabric, carrying it with them as 
they feed. The case splits and 
the ‘'V" of the split is filled in 
as the larva grows. Common in 


northern states. Plaster Bag- PLASTER BAGWORM 


worms of southern states build 


a portable case of bits of plaster ‘ 
or fabric woven into the silk of | LARDER BEETLE, 0.3 in.; 2. CARPET 


fhe cae. BEETLE, 0.2 in.; 3. HIDE BEETLE, 0.3 in. 


CARPET BEETLES, also called 2. 
Buffalo Beetles, are dermestids q 
that infest woolen fabrics, feath- 
ers, and other animal products. ’ 1. 
ya 
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Related pests include the larger 
Hide Beetle and the Larder Bee- 
tle. Hides and skins are treated 
with arsenic powders or similar 
stomach poisons. Cheese, cured 
meats, and other fatty foods 
should be kept in tight con- 
tainers or under refrigeration. 










HOUSE FLY 
LIFE CYCLE 





8-30 hrs. 


eggs laid in 
3-12 days 


A 







sponging 


mouthparts larva, 
or maggot 
5 days 
House Fly can eat only liquids. to 2 wks. 


It salivates on solids to dissolve puparium 
them, then sponges up liquid. 3-10 days 


HOUSE FLIES are bothersome, dangerous pests, trans- 
mitting diseases and parasites from the filth in which 
they breed to the foods man eats. Females may lay half 
a dozen or more clusters of 100 to 150 eggs in a sea- 
son. In favorable conditions a life cycle is completed 
in about two weeks but may take many months in cold 
weather. Winter is ordinarily passed in the larva or pupa 
stage, but adults may overwinter in warm niches. Dis- 
posal of garbage, manure, sewage, and similar decay- 
ing or fermenting wastes in which the flies breed and 
the maggots develop is most important. Windows and 
doors should be fitted with tight screens. Flies that enter 
can be killed with aerosol sprays. Walls, sills, and 
screens can be treated with residual surface sprays. As 
flies in most areas are resistant to DDT, other contact 
insecticides must be substituted. Poison baits (mixtures 
of syrup- or sugar-water with an insecticide) are effec- 
tive in places that cannot be screened or where sprays 
cannot be used because of danger of contamination. 
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LITTLE HOUSE FLIES are smaller 
and more slender than the House 
Fly. They hover or fly back and 
forth without settling on food. 
The similar, closely related La- 
trine Fly breeds in human ex- 
crement. Maggots of both have 
a flattened, spiny body. 


BLOW FLIES are large and 
noisy. Most species are metallic 
blue or green, like the Green 
Bottle and Blue Bottle flies shown 
here. The gray Cluster Fly, sim- 
ilar in appearance to House Fly, 
is a blow fly common in houses. 
Blow fly maggots develop in 
garbage or carrion. 


MOTH FLIES, their wings and 
body covered with hair, often 
appear in sink or bathtub drains. 
The maggots develop in the 
gelatinous sludge in the bends 
of pipes. Sometimes large num- 
bers invade from _ outdoors, 
where they develop in garbage 
or sewage. They are so tiny they 
can crawl through screens. 


FRUIT FLIES can enter houses 
through ordinary screens. They 
are attracted to rotting or fer- 
menting fruits or liquids. A com- 
plete life cycle requires less 
than two weeks. Other common 
names for them are Vinegar Flies 
or Pomace Flies. 


DROSOPHILA FRUIT FLY 





LITTLE HOUSE \FLY 






larva 


¥ 
GREEN BOTTLE FLY 
0.5 in. 


A 


BLUE BOTTLE FLY 
0.5 in. 


FLY ; f in. 


GNAT is a name used for many 
kinds of small flies, most of 
which are only nuisances. The 
Eye Gnat, attracted to eye secre- 
tions, transmits pinkeye. These 
persistent tormentors are most 
active in early morning or eve- 
ning hours. 





CLUSTER FLY 
0.3 in. 





MOTH 


EYE GNAT 


A | : : 
0.07 in. 


MANY OTHER KINDS of insects, as well as spiders, 
and their kin enter houses, where they are either nui- 
sances or potentially dangerous pests. Some of these 
are discussed in the section on insects that bite or sting 
(p. 38), others in the section on stored products (p. 146). 
Often an invasion of insects is only temporary, as when 
they are attracted to lights. When a lawn is mowed, a 
vacant lot is cleaned up, or a crop is harvested nearby, 
insects disturbed from their normal living places may be 
temporary pests. Others are regular visitors and com- 


panions in dwellings. 


SILVERFISH | 
0.5 in, : att 
2.f, 






FIREBRAT 
0.5 in. 
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SILVERFISH are scaly, wingless 
insects that prefer foods with a 
high starch or sugar content. 
They eat the glue in book bind- 
ings or from wallpaper and often 
damage paintings or paper. Sil- 
verfish prefer cool, damp places; 
the closely related Firebrat lives 
in warm, drier spots. Residual 
sprays or dusts are effective in 
keeping down infestations. 


EARWIGS are easily recog- 
nized by forceps at end of ab- 
domen. Sometimes occur in large 
numbers in houses. They can 
bite and also pinch, but seldom 
break the skin. They hide during 
the day, feed at night. Use resid- 
val sprays or dusts. 


HOUSE CRICKETS sing on the 
hearth or wherever they can find 
warmth. When cold, they are 
sluggish and quiet. Field Crickets 
also enter houses in autumn. As 
house pests, crickets eat a variety 
of foods and may be destructive 
to clothes. Household sprays, 
dusts, and poison baits are 
usually effective. 


WOOD-BORING BEETLES of a 
number of species may infest 
wood used in houses or furni- 
ture. Larvae of the Southern 
Lyctus Beetle reduce wood to a 
fine powder, which is pushed 
outside through small holes. 
Droppings of the Furniture 
Beetle and others are round pel- 
lets. As some kinds feed, a tick- 
ing noise in the wood can be 
heard. Fumigation by a qualified 
pest-control operator is the best 
control. 


BOOKLICE, or Psocids, some- 
times become abundant in stored 
furniture, books, or papers, par- 
ticularly if damp. They feed 
mainly on molds but also eat 
cereals. Booklice are so small 
that it is difficult to keep them 
out of a house. Use contact 
sprays or dusts. 


BOXELDER BUGS do not bite, 
sting, or carry diseases, but are 
annoyances when large numbers 
occur near or in houses. Can be 
killed with household sprays. 


CRANE FLIES look like large 
mosquitoes but are harmless. 
Their larvae, or maggots, some- 
times called leatherjackets, de- 
velop in damp vegetation or in 
the soil. Adults commonly are 
attracted to the lights in houses. 
They can be killed with house- 
hold fly sprays. 


SPRINGTAILS often congregate 
in cellars or in bathrooms or 
kitchens, wherever there is 
dampness. They are harmless 
and can be killed with household 
sprays or dusts. 





SOUTHERN LYCTUS BEETLE 
Ea 
URNITURE larva 


BEETLE 
0.2 in. 





BOOKLOUSE ‘ 
0.1 in. } 


BOXELDER BUG 
0.3 in. 





HOUSE 
0.1 in. SPRINGTAIL 
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HOUSE CENTIPEDE 
1.0-1.5 in. 


CENTIPEDES are 
with long antennae and one 
pair of legs on nearly every 
trunk segment. The House Cen- 
tipede feeds on ants, flies, cock- 
roaches, and other pests, hence 
is beneficial. Its bite, though 
rare, is painful. Use residual con- 
tact insecticides or treat joists, 
subfloors, and cracks with creo- 
sote or other repellents. 


flat-bodied, 


SOWBUG 
0.6 in. 












coiled 





PILLBUG 
0.6 in. 






SCORPION 
2.0-3.0 in. 











MILLIPEDE 


1,0-1.5 in. coiled 





MILLIPEDES are almost cylin- 
drical, with two pairs of short 
legs per apparent body seg- 
ment, and short antennae. They 
move slowly. These features dis- 
tinguish them from swift-crawl- 
ing centipedes. Normally milli- 
pedes are found only outdoors, 
feeding on decaying vegetation, 
but they may invade houses after 
rains or to escape cold in fall. 


PILLBUGS AND SOWBUGS 
are land-dwelling crustaceans. 
They can survive only in damp 
places, as in leaf mold or in 
basements. They feed mainly on 
decaying vegetation but also 
eat tender roots of plants. Con- 
trols: cleanup of debris in which 
they thrive; contact insecticides; 
poison baits in heavy infesta- 
tions, as in greenhouses. 


SCORPIONS are spider rela- 
tives found only in warm cli- 
mates. Two species in south- 
western U.S. are highly poison- 
ous. Scorpions are nocturnal and 
feed mainly on insects, which 
they catch in their pincers, then 
paralyze or kill with their sting. 
Eliminate debris close to build- 
ings and use contact insecticides 
that have residual action. 


le's back 


DADDYLONGLEGS 
body 0.2 in. 
2-3 in. across legs 


DADDYLONGLEGS, or Harvest- 
men, resemble spiders but have 
a distinctly segmented abdomen 
and stink glands. They lack silk 
glands. Their long stiltlike legs 
are easily shed when the animal 
is touched. Daddylonglegs are 
harmless, feeding mainly on 
dead insects. They will kill and 
eat small insects, however, and 
may feed on fruits or vegetables. 


JUMPING SPIDERS of several 
species often enter houses. They 
do not make webs. Instead they 
hunt actively for prey, search- 
ing over ceilings, walls, sills, and 
floors. They can jump quickly, 
and frequently use their silk as 
a payout line to let themselves 
down from high levels. These 
lines may be a nuisance, but the 
spiders are helpful. 


BLACK WIDOW SPIDERS are 
widely distributed and rather 
abundant. Their bites are pain- 
ful and may cause death. A doc- 
tor should be called immediately 
to give treatment. Fortunately, 
Black Widows are shy and do 
not bite without great provoca- 
tion. They usually build their 
webs in or beneath objects close 
ta the ground. 


HOUSE SPIDER 
‘\ 0.3 in. 





HOUSE SPIDERS bother house- 
wives because of their webs. 
Their bites may be very poison- 
ous. House Spiders prey on the 
House Fly and other insects. 
Their webs are usually built in 
corners, where they collect dust 
as well as prey. These and other 
spiders can be killed with con- 
tact sprays or dusts; residual in- 
secticides prevent reinfestation. 


JUMPING SPIDER 
0.4 in. 





BLACK WIDOW 
SPIDER 
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INSECTS THAT BITE OR STING 


Biting flies feed on the blood of their victims. They cut 
or stab through the skin with their knife-sharp piercing 
mouthparts, then lap up blood that flows from the 
wound. They may also be carriers of diseases. 

Insects that sting usually do so as a defense when 
disturbed or annoyed. Stings of bees or wasps may be 
extremely painful and also dangerous. In the United 
States more deaths result from insect stings than from 
the bites of poisonous snakes. Medical knowledge about 
the effect of insect venoms and how to treat stings is 
still limited. Usually there is swelling and in many cases 
a throbbing ache that may last for several days. Stings 
vary in severity with the species of insect and also with 
the amount of poison injected. A sting in an arm or a 
leg is less dangerous than a sting in the neck, where the 
poison may paralyze the vocal cords or hamper breath- 
ing. The effect of a sting also varies with individuals 
and with their physiological condition. Beekeepers com- 
monly build up an immunity to stings. 


HORSE FLIES, active only in the 
daytime, are mainly pests of 
livestock (p. 56) but may also 
bite people. The bite, only from 
females, is very painful. Females 
lay egg masses on leaves, stems, 
or rocks.. On hatching, larvae 


BLACK HORSE FLY 
0.8-1.0 in. 






drop to ground and complete 
development in damp soil or in 
water. Maggots may overwinter 
in mud, pupate in early spring, 
and emerge as adults a few 
weeks later. Equally pestering 
are closely related Deer Flies. 





DEER FLY 
0.4 in. 





BLACK FLIES, also called Buf- 
falo Gnats, are most abundant 
in late spring and summer in 
wooded regions of Canada and 
the U.S. These humpbacked 
bloodsuckers (only the females 
bite, causing a persistent irrita- 
tion) crawl annoyingly into the 
eyes, ears, and nostrils. Females 
fasten their egg masses to rocks 
or vegetation in streams, in 
which the larvae develop and 
spin cocoons. A life cycle is com- 
pleted in about six weeks. Re- 
pellents are effective. 


STABLE FLIES, like Horse Flies, 
are principally pests of livestock 
but may at times bother people. 
They occur most abundantly in 
lowlands and seashore areas, 
becoming especially aggressive 
when the barometer is falling. 
Both sexes bite. Their mouth- 
parts are sharp and stiletto-like 
rather than sponging, as_ in 
House Flies. In cool areas, they 
overwinter as larvae or pupae; 
in warmer climates, active the 
year around. In houses, can be 
killed with sprays. Eliminate 
breeding places (manure or de- 
caying organic matter). 


SAND FLY 
0.1 in. 


larva 





SAND FLIES, or No-See-Ums, 
are tiny bloodsucking flies, so 
small they can go through or- 
dinary screens. They are most 
active in evening or early 
morning hours, and their bites 
are extremely painful. Screens 
and areas around lights can be 
sprayed or painted with an oil- 
emulsion contact insecticide. Re- 
pellents will keep the flies off in 
daytime. The maggots develop 
in moist vegetation or in pools 
(some species in salt water, 
others in fresh). 





House Fly 
abdomen 








STABLE 
FLY 
0.3 in. 






comparison 
of heads 





Stable 





Fly 
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MOSQUITOES total more than 2,500 species. Many 
are carriers of diseases (malaria, yellow fever, dengue, 
and filariasis). Others, as annoyances, cause costly 
losses of man-hours to outdoor workers or reduce the 
pleasure of being outdoors. 

Adult females lay their eggs on or near the surface of 
permanent pools or in moist or temporarily flooded 
locations. Some species lay their eggs singly; others 
deposit them in ‘‘rafts’’ of as many as several hundred. 
In most species the female must have a meal of blood 
before she can produce eggs. Males are nectar feed- 
ers and do not bite. The larvae, also called ‘‘wigglers,”’ 
swim or rest just beneath the surface. They feed on 
microscopic organic matter. Development may be com- 
pleted in as short a time as five days or may require 
several months; the average is a week to 10 days. Then 
the larvae transform into pupae, also known as 
“‘tumblers’’ because they continue to be active. The 
adults emerge in from two days to two weeks or longer, 
depending on the species and the water conditions. 
Adults live for a few days to several months, and most 
species do not travel more than a mile. Some hibernate 
in the adult stage. 

Large-scale mosquito control consists of eliminating 
breeding areas by drainage, spreading oil films over 
the surface of the water, using insecticides to destroy 
the larvae or pupae, or spraying with contact insec- 
ticides to kill the adults. All of these controls may also 
destroy habitats or kill fish, birds, or other valuable wild- 
life and should be undertaken only after careful study 
by professionally trained people. Around houses, get 
rid of breeding places, such as ditches, low spots where 
water stands in lawns, or containers. Screening will 
keep adults out of houses. 
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eggs laid singly 


eggs laid singly 


ert 





YELLOW-FEVER 
MOSQUITO 







cCOMMO) 
MALARIA 
MOSQUITO 







ea 





. eas te 
resting positions 


COMMON MALARIA MOS- 
QUITO and the Western Ma- 
laria Mosquito, known to migrate 
25 miles in spring flights, trans- 
mit malaria in N.A. 


SALT-MARSH MOSQUITOES 
breed in large numbers along 
Atlantic and Gulf coasts. A re- 
lated black species occurs in 
South, others in West. 


SALT-MARSH MOSQUITO 


"i 





~, 
eggs laid singh 





YELLOW-FEVER MOSQUITO, 
found mainly in port areas in 
South, is recognized by silvery 
stripes. Unlike most mosquitoes, 
it bites during day. 


HOUSE MOSQUITO, worldwide 
in distribution, becomes active 
and bites at night. Members of 
this genus carry the virus caus- 
ing encephalitis. 


HOUSE MOSQUITO 
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BED BUG 
0.3 in. 





CHI -SWIFT 
BUG 
0.3 in. 





SWALLOW BUG 
0.2 in. 


BED BUGS feed on the blood of birds and mammals, 
including man. Both males and females bite, and as a 
rule, are active only at night. They pierce the skin and 
inject saliva that later causes the bite to itch or swell, 
the degree of irritation varying with the sensitivity of 
the individual. After becoming engorged, in five minutes 
or less, the bugs crawl away to hide. Bed Bugs breed 
the year around. Each female lays four to five eggs a 
day over a period of about two months, gluing them to 
rugs, furniture, or walls or laying them in cracks or 
crevices. The nymphs resemble the adults but are pale. 
After feeding and shedding (five molts), they become 
adults, living as long as a year. Bed Bugs are trans- 
ported in bedding, furniture, or clothing. Heavy infes- 
tations can be detected by the odorous secretions given 
off by the bugs. Related species such as the Bat Bug, 
Chimney-swift Bug and Swallow Bug may also become 
pests in houses at times. To eliminate, spray floors, fur- 
niture, and walls with a residual contact insecticide in 
oil or water emulsion. Fumigation, necessary if infesta- 
tions are spreading from chimneys or similar locations, 
should be done by a professional. 
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LICE are wingless insects parasitic on a variety of host 
animals. Those infesting pets, poultry, and livestock are 
described on pages 52—53. Three types may occur on 
humans. The Head Louse confines itself almost exclu- 
sively to the hair of the head, to which it glues its eggs or 
nits. The Body Louse, similar to the Head Louse in 
appearance, hides in clothing when not feeding. It lays 
its eggs in the clothes, especially in the seams. The Crab 
Louse, nearly as broad as it is long, lives among the 
coarse hairs of the body. The stout, curved claws on its 
first pair of legs do not form a locking device, as do 
those of the Head Louse and the Body Louse. All three 
types are bloodsuckers that may become abundant in 
unsanitary conditions. Their bite is not felt immediately 
but later becomes an itchy swelling. Lice are carriers 
of typhus fever and other diseases, transmitted through 
their bites. Young lice resemble the adults both in 
appearance and habits. Complete development, from 
egg to mature adult, takes about a month. Lice can be 
killed by dusting the clothing and body with a contact 
insecticide, such as DDT. Clothing can also be washed 
in an insecticide solution. Living quarters should be 
fumigated or subjected to a heat of 160 degrees F., 
steam or dry, for six hours or longer to destroy eggs. 


HEAD LOUSE BODY LOUSE CRAB LOUSE 





closeup closeup 
of of 
0.1 in. claw - 0.1 in. claw 
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ASSASSIN BUGS also go by the name of Conenoses 
because their head and mouthparts form a conelike 
beak. These insects bite quickly when disturbed. They 
should be brushed off swiftly but gently, and no attempt 
should be made to pick them up. They are bloodsuckers, 
thrusting their beaks forward to pierce the skin of their 
victim. The bite of some species is painless; the bite of 
others is extremely painful, the effects of the venom 
often lasting for months. Some are carriers of diseases, 
such as the very dangerous Chagas’ disease of the 
American tropics. Some live in the nests of bats, rats, 
and other mammals. Where conenoses are abundant, 
spraying around doorways and lights with a residual 
contact insecticide will help to control them. 


nymph covered with lint 


MASKED HUNTERS prey on 
Bed Bugs and other insects, from 
which they suck blood. The 
nymphs are covered with a 
sticky secretion to which lint and 
other camouflaging debris ad- 
heres to ‘mask’’ them. Also 
known as Kissing Bugs, the adults 
feed on warmblooded animals 
and may bite man. Occurs in 
eastern and midwestern U.S. 





BLOODSUCKING CONENOSES, 
of southern and southwestern 
United States and Mexico, are 
known in some areas as Mexican 
Bed Bugs. At times they become 
locally abundant and may enter 
houses. They feed at night. Out- 
doors the eggs are laid on 
plants; indoors, in dark, dusty 
cracks or corners. The nymph 


stage may last a year or longer. 


BLOODSUCKING 
CONENOSE 
0.5-1.0 in. 






CHIGGERS, also called Jiggers or Red Bugs, are par- 
asitic mites, more closely related to ticks and spiders 
than to insects. Some of the many species of mites are 
pests of poultry, pets, and livestock (p. 54). The tiny 
reddish adult chiggers, just visible to the naked eye, 
may be seen scurrying about in litter or in soil. The 
smaller larval stage that attacks man is the first of two 
stages before the mites become adults. The larvae wait 
on grass, leaves, or in litter for a victim. They usually 
crawl until they reach a belt line, an armpit, or similar 
obstruction, and there stop to feed by inserting their 
mouthparts into the skin to draw out fluids. When full, 
they drop off. As they feed, they release into the bite 
a digestive fluid containing a toxin that liquefies the 
cells and tissues and later causes swelling and intense 
itching. Dusting the clothing, particularly the cuffs, 
sleeves, and neckline areas, with sulfur helps to dis- 
courage chiggers, as do insect repellents. Or, before 
going into grassy or brushy areas, cover your arms and 
legs with a soapy lather and allow it to dry. Treat 
lawns infested with chiggers with a residual contact 
insecticide, and eliminate such breeding spots as 
weedy patches or plant debris. The chigger bites can 
only be soothed with ointments. 


ITCH MITES spend their entire 
life on their host. Females bur- 
row into the skin, sometimes 
making a tunnel an inch long, 
in which they lay as many as 
two dozen eggs. Both the tunnel- 
ing and the feeding cause the 
itching, or scabies, and the bite 
spot commonly becomes infected. 
Ointments prescribed by a doc- 
tor will get rid of the mites and / 
relieve the itching. Clothing and 
bedding should be sterilized. 






ITCH / 
MITE | 
0.005 in. \ 





CHIGGE 
0.005 in. 
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TICKS of several species are bloodsucking pests of man 
and his pets and livestock (p. 48). They are more closely 
related to spiders than to insects. Some ticks transmit 
diseases, the most dangerous of which is spotted fever. 
Bites of some ticks cause paralysis. When a tick is 
attached, do not try to pull it off, as the head and 
mouthparts usually break off and are left in the wound. 
Alcohol or ammonia applied to a tick’s posterior will 
cause most ticks to release. Wait for 15—20 minutes 
before trying to remove tick. Engorged females drop 
from their host and lay their eggs on the ground or in 
debris. The larvae of most species feed on small animals, 
then become dormant until the following spring. They 
feed again and in about two months become adults, 
which in temperate climates do not feed until the next 
spring. It is at this stage that ticks feed also on man. 
Insect repellents will help to keep ticks off outdoors. 
After an outing in a tick-infested area, clothing should 
be removed and washed. Lawns or gardens can be 


sprayed with a contact insecticide. 
LONE TICK 
egg mass 


female 


engorged female 


BROWN 
ROCKY MOUNTAIN WOOD TICK DOG TICK 


PUSS 
CATERPILLAR 
1.0 in, 







HAG MOTH » 
ATERPILLAR 
1.0 in. 






STINGING CATERPILLARS have hollow hairs (setae) 
connected at their base to cells that secrete a poison. 
They may be in tufts or scattered over the body. When 
one of these spinelike hairs contacts the skin, the poison 
goes into the wound and causes either an itching or a 
painful swelling. Learn to recognize caterpillars that 
have stinging hairs and avoid touching them. 


WASPS AND BEES have a stinger at the end of their 
abdomen. It is connected to a poison gland. These in- 
sects do not sting unless molested and are most trouble- 
some when they nest in places where disturbing them 
is unavoidable. The occasional wasp or bee that gets 
indoors can be let out or killed. Spraying the nest with 
a residual contact insecticide, either as a dust or in an 
oil or water emulsion, will get rid of those few that 
become problems outdoors. It is best to spray at night, 
when the nest is fully occupied and the insects are not 
active. Stings can be soothed with ice packs or with a 
bicarbonate-of-soda paste. If the effects of a sting are 
severe, a doctor should be consulted promptly. 


BALD-FACED HORNET MUD-DAUBER 





PAPER-NEST 
WASP 


PESTS OF PETS, POULTRY, 
AND LIVESTOCK 


Insect pests of pets and domestic animals may be car- 
riers of deadly diseases or of parasites that weaken 
the animals. Some of the diseases may be transmitted 
to man. Even pests that only bite or cause itching may 
reduce an animal's productiveness. Also, the animal's 
resistance to diseases may be lowered. 


TICKS are more closely related to spiders than to in- 
sects. In addition to being annoyances or in extreme 
infestations causing anemia, these bloodsuckers carry 
such diseases as spotted fever and tularemia. The com- 
plex life cycle of ticks may require three years or 
longer. Females, after a blood meal, lay as many as 
6,000 eggs, which hatch into tiny six-legged larvae, or 
seed ticks. Nymphs feed on mice or other small animals, 
and in most species only the adults attack such large 
animals as dogs, cats, horses, cattle, or man. Other 
species are discussed on p. 46. 

AMERICAN DOG TICK 






seed tick 
0.1 in. 


&.... 


engorged female 
0.5 in. 


AMERICAN DOG TICK, most 
common wood tick east of the 
Mississippi, is especially abun- 
dant in moist brushlands. Adults 
are active from early spring 
through late summer. 


normal si 


CATTLE TICKS of southern U.S., 
Central and South America, 
Africa, and parts of Europe 
transmit tick fever (Texas fever 
or cattle fever). The disease, 
spread only by ticks, may be 
fatal in a high percentage of 
cases. Tiny one-celled animals 
passed into the host's blood- 
stream by the tick destroy red 
blood corpuscles. Sheep, horses, 
mules, goats, deer, and other 
large animals are also suscep- 
tible. Cattle ticks winter in pas- 
tures in the egg stage or as seed 
ticks, or they may spend the 
winter as nymphs or adults on 
host animals. A rotation use of 
pasture may starve seed ticks, 
though they can live for months 
without feeding. Cattle in tick- 
‘infested areas are quarantined, 
and are dipped (usually forced 
to swim through vats of insecti- 
cide solution) to kill ticks. 


EAR TICKS, of southwestern 
U.S., are parasites only as 
nymphs, which crawl into the 
outer ear of sheep, horses, 
cattle, or other animals to gorge 
on blood. When full, they drop 
off and shed to become adults, 
which do not feed. Heavy infes- 
tations may cause deafness. Ear 
Ticks are killed with insecticides 
applied to the ear or head. 


FOWLTICKS feed only at night, 
attaching to the bare skin under 
wings or around head. During 
the day they hide in cracks or 
crevices near roost. Worldwide 
in distribution in warm, dry 
climates, they transmit poultry 
diseases. Roosts are sprayed with 
a residual contact insecticide. 


CATTLE TICK 
engorged, 
0.7 in. 







female laying eggs 


seed tick 
0.1 in. 


FOWL TICK 
0.3 in. 











ORIENTAL 


0.1 in. 





_ 0.1 in, 


CAT FLEAS and Dog Fleas are HUMAN FLEAS are pests of man 


similar in appearance and hab- but also occur on rats, dogs, 
its. Neither is restricted to the cats, and other animals. Like the 
animal for which it is named, Oriental Rat Flea, they may be 
and both will bite humans. carriers of bubonic plague. 


FLEAS are wingless, bloodsucking parasites of pets, 
livestock, and man. A flea’s body is compressed or flat- 
tened from side to side, enabling the insect to move 
with ease between the hairs on an animal's body. Its 
stiff hairs and spines (setae) project backward. When 
off its host, a flea travels rapidly by jumping. 

An adult female flea lays small, whitish eggs on her 
host’s body or in the host's den or nest. The eggs drop 
from the hair as the animal moves about or shakes 
itself and are commonly abundant where the animal 
sleeps. In about two weeks the eggs hatch into tiny, 
eyeless, wormlike larvae that feed on the droppings of 
adult fleas or other organic matter in an animal's bed- 
ding, in dust or lint, or in carpeting. Depending on the 
species, weather, and availability of food, the larvae 
complete their growth in a few days to six months or 
longer. When full grown, each spins a silken cocoon in 
which it pupates for a few days to several months before 
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RAT FLEA 


HUMAN FLEA 






STICKTIGHT 
FLEA 


0.07 in. 





STICKTIGHT FLEAS, of southern CHIGOES are tropical fleas, not 
U.S., are flat-bodied and cling related to chiggers (p. 45), found 
like ticks. They cluster on combs rarely in southern U.S. Females 
or bare skin of poultry, also on burrow under the skin to lay 
dogs, cats, and man. their eggs. 


emerging as an adult. Adults can live for long periods 
without food, especially in cold weather. In warm 
weather fleas may breed outdoors in dry places. 

Fleas have piercing-sucking mouthparts. The painful 
bites may become swollen or inflamed. Some people or 
animals are more sensitive to the bites than others are. 
Before it begins to feed, a flea usually spits out a spot 
of partly digested blood near the bite. It may also leave 
wastes. These, with whatever disease organisms they 
contain, may spread into the bite. 

Control of fleas consists of getting the adults off the 
infested animal by bathing it or dusting it with a con- 
tact insecticide. Equally important, the eggs, larvae, 
and pupae must be destroyed and the places where 
they develop cleaned and treated with a residual con- 
tact insecticide. Cats, because they lick themselves 
regularly, are especially susceptible to insecticide poi- 
soning. Read labels. Consult a veterinarian if in doubt. 
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LICE, of which there are several thousand species, are 
divided into two groups—biting or chewing lice, prin- 
cipally pests of poultry and other birds; and sucking 
lice, parasites on mammals. Sucking lice feed only on 
blood, hence may be carriers of disease. Both kinds are 
wingless and have poorly developed or no eyes. A 
louse’s body is flat, and its claws are developed for 
clinging. At hatching, young lice look like the adults, 
but are smaller. Before becoming adults, they molt 
several times, the number varying with the species. 
Most lice are confined to a single or to closely related 
host species. Some occur only on a particular body 
area. Lice move to a new animal if the host dies, if 
they become too numerous, or by contact. Those that 
infest humans are sucking lice (p. 43). 


POULTRY LICE feed by chewing 
on feathers or dried skin, caus- 
ing discomfort or irritation 
mostly as a result of their crawl- 
ing. Louse-infested poultry are 
poor egg layers and are sus- 
ceptible to diseases. Their wings 
droop, and they become drowsy. 
Young birds may die. The 
Chicken Head Louse occurs 
mainly on the head and neck 
areas, Chicken Body Lice on 
body feathers. The lice are 
spread from one bird to another 


either by direct contact or in 
heavy infestations by swarming 
over the roost. Female lice at- 
tach eggs (nits) to down feath- 
ers with a gluey secretion. The 
eggs hatch in about 10 days, 
and the young become adults 
about 10 days later. Poultry lice 
can be killed by dusting or 
spraying with a contact insecti- 
cide while birds are on roost. 
Birds can be treated individually 
by dipping in an insecticide so- 
lution or by dusting. 


infested 
chicken 
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SHEEP- 
BITING 
LOUSE 





0.05 in. 


SHEEP-BITING LICE infest both 
sheep and goats. Infested ani- 
mals scratch and rub themselves, 
often causing sores. The wool on 
sheep becomes tangled. Contact 
insecticides applied as wettable 
powders or dips are the best 
means of control. 


HORSE-BITING LICE chew on 
skin, dried excretions, or hair, 
causing an animal great discom- 
fort. Lice are most commonly 
spread by contact with other in- 
fested animals. They are usually 
most abundant in winter, when 
an animal's hair is thickest. 
Treatment in the fall therefore 
is both a cure and a preventive. 
Animals should be _ inspected 
regularly in winter months and 
treated again if necessary. 
Dusts, sprays, or dips are effec- 
tive, the best method depending 
on the number of animals to be 
treated. A related species occurs 
on cattle. Check with veterinar- 
ian about best treatment. 






0.1 in. 


HORSE- 
BITING 
LOUSE 






HOG LOUSE 


0.3 in. 


HOG LICE, related to sucking 
lice that infest cattle, commonly 
collect about the ears or in folds 
of skin. They never leave their 
host except to crawl onto another 
hog. Control with residual con- 
tact insecticides applied as wet- 
table powders or as dips. 


SHORT-NOSED CATTLE LICE 
are bloodsuckers, and heavily 
infested animals may be weak- 
ened from loss of blood. Dairy 
cattle do not produce as much 
milk; beef cattle do not put on 
as much weight. Controls are 
the same as for Horse-biting 
lice, but insecticides that may 
contaminate milk cannot be used 
near dairy cattle. Burlap bags 
treated with an insecticide may 
be wrapped around a cable and 
stretched between two posts to 
give cattle a place to rub them- 
selves and at the same time give 
themselves a treatment. Check 
with a veterinarian. A closely 
related species infests horses. 







0.1 in. 


HORT-NOSED 
CATTLE LOUSE 
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MITES, including ticks, are more closely related to 
spiders than to insects. Many species are barely visible 
to the naked eye. Some mites are free-living, others 
are pests of plants, and some are parasites of animals, 
including man (p. 45). Itch mites insert their piercing 
mouthparts into the skin to draw out blood or lymph. As 
the mites multiply, the feeding areas become larger. 
Scabs form, and hair or feathers drop out. As they 
feed, mites also secrete a poison that causes an intense 
itching. In most species the females burrow into the 
skin, making a tunnel up to an inch long, in which they 
lay their eggs and then die. The nymphs shed and 
become adults in about two weeks. Most mites never 
leave their host except to crawl onto another animal. 
Infested animals must be quarantined until cured, and 
their living quarters must be thoroughly disinfected, as 
mites are highly contagious and difficult to control. It 
is best to consult a veterinarian. 


ITCH MITES cause an inflamed, 
scabby skin (mange) on dogs, 
horses, hogs, cattle, and other 
animals. The hair drops out as 
an animal scratches or rubs itself 
for relief from the itching. In- 
festations usually start where the 
skin is tender and hair is thin. 

Scab Mites cause so-called 


“wet mange”’ (psoroptic scabies) 


of sheep, and 


cattle, horses, 


0.01 in. 





other animals. They feed on the 
surface, not burrowing under the 
skin as Itch Mites do. 

Ear Mange Mites live inside 
the ears of dogs, cats, and wild 
animals, feeding on the soft skin 
near the eardrum. The irritation 
causes the animal to run about 
wildly, shaking its head. Con- 
trolled by swabbing the ears with 
sweet oil or glycerin. 


0.01 in. 





. 






CHICKEN MITE 

0.01 in. 
Scaly-leg Mites 
on chicken 


CHICKEN MITES feed on the 
blood of chickens or other poul- 
try at night, hiding about the 
roost during the day. Infested 
birds become listless and are 
poor egg layers. Some fowl, par- 
ticularly the young, are killed. 
Chicken Mites are most active 
in spring through summer. Fe- 
male mites lay their eggs in 
debris near the roost; nymphs 
reach the adult stage in about 
10 days. Chicken Mites are con- 
trolled by treating the poultry 
house rather than the birds. 
Clean it thoroughly, then dust, 
spray, or paint with a residual 
contact insecticide. 


FOLLICLE MITES cause mange 
of cats, dogs, hogs, cattle, and 
other animals. The long, worm- 
like mites burrow deep into hair 
follicles or into oil glands, com- 
monly around the eyes. Red, pus- 
filled pimples or nodules form, 
often becoming infected. To pre- 
vent spread of mites in live- 
stock, infected animals are fat- 
tened for market and killed. 
Pens are disinfected thoroughly. 
Red mange, a serious disease of 
dogs, is caused by a follicle 
mite. Consult a veterinarian. 


SCALY-LEG 
MITE 


0.01. in. 







MITE 


SCALY-LEG MITES stay on the 
body of their host, like ticks or 
itch mites, tunneling under the 
scales of the legs or into the 
skin of the comb. The scales 
stand up, and seeping scabs 
form. In time the infected bird 
becomes unable to walk. The 
tiny mites can be killed by soak- 
ing the host's legs in soapy water 
to loosen the scales, then greas- 
ing them with oil containing 15 
percent sulfur. The Depluming 
Mite, a related and smaller spe- 
cies, burrows into the skin: at the 
base of the tail feathers. The 
infected bird pulls out its tail 
feathers. Use a sulfur dip. 


HOG FOLLICLE 
MITE 






infected hog 
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DEPLUMING 


Face Flies hiber- WS 
nating in wall 
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FLIES of some species bite painfully in getting their 
meal of blood. Those that do not bite worry or annoy 
animals by getting into their eyes or crawling over their 
body. Some flies transmit diseases. Many species, in- 
cluding mosquitoes, torment both man and his animals 


(pp. 32, 39, 40). 


HORSE FLIES bite viciously and 
may also transmit such diseases 
as anthrax and tularemia. There 
are more than 100 species in the 
U.S. (p. 38). 


FACE FLIES look like House Flies 
but are slightly larger. They feed 
on mucous secretions around the 
eyes and nostrils of livestock. In 
some areas they are pests in 
houses. They lay their eggs in 
fresh manure, in which the mag- 
gots develop and then pupate 
in the soil nearby. Adults com- 
monly hibernate in the walls of 
buildings. There is no completely 
effective control for these pests, 
which have spread widely 


throughout the U.S. from Canada 
since the early 1950's. 






0.3 in. 


HORSE BOT FLIES glue their 
eggs to the hair of the hind legs 
or belly of horses or mules, rare- 
ly to smaller animals. Each fe- 
male may lay 500 or more eggs, 
which hatch in about two weeks, 
but only if their temperature 
rises to 100 degrees F. or high- 
er. This will happen if the ani- 
mal touches them with its tongue. 
Newly hatched larvae tunnel im- 
mediately into membranes of the 
host's mouth. In about a month 
they molt and are swallowed. 
They feed on mucous secretions 
from the irritated stomach lin- 
ing to which they fasten them- 
selves. In about 10 months the 
maggots are full grown and are 
discharged in wastes. They pu- 
pate in the soil and emerge as 
adults in about three weeks. The 
Throat Bot Fly lays its eggs on 
hairs of the neck. The maggots 
emerge without special stimula- 
tion. They crawl to the mouth, 
often attaching to the pharynx 
and making it difficult for ani- 
mal to swallow. Later they enter 
digestive tract. Eggs of Nose Bot 
Fly are laid near the lips and 
will hatch only if kept moist. Lip 
and throat guards help prevent 
bot fly infestations. Maggots in 
digestive tract can be killed with 
fumigants or with systemic insec- 
ticides given by a veterinarian. 


SHEEP BOT FLIES occur wher- 
ever sheep are raised and may 
also infest goats or deer. Adult 
female flies dart rapidly about 
the sheep, sometimes hovering 
near the nostrils. Pestered sheep 
shake their heads, stamp their 
feet, or run to escape. The fe- 
male deposits already hatched 
larvae, or maggots (not eggs), 
near the sheep's nostrils. She 
lays only a few at a time but 
several hundred in her lifetime. 
Maggots crawl into outer nasal 
passages, where they feed on 
mucus. After about two weeks 
they shed, becoming a size 


larger, and move deeper into 
nasal passages. Irritation of 
membranes by the crawling of 
spiny-bodied maggots causes a 






greater flow of mucus, which 
hinders breathing and may cause 
death in older or weakened ani- 
mals. Full-grown maggots (1 in.) 
crawl out of nasal passage and 
burrow into soil to pupate, 
emerging as adults in about a 
month. In cold climates the small 
larvae become dormant in outer 
nasal passages in winter. 

Control of Sheep Bot Flies is 
difficult, especially since it is 
harmful to kill the grubs in the 
nasal passages, where their de- 
cay will cause an abscess. Small 
grubs can be killed in the outer 
passages by irrigation with a 
3  percent-Lysol solution. Pine 
tar applied to the sheep's snout 
discourages female flies from 
depositing maggots. 


maggot, 
or grub 





young grub 
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COMMON CATTLE 
GRUB 
0.5 in. 


eggs, 0.2 in. 
attached 
to hairs 










warble 
containing 
fully developed 
maggot, | in. 














approach quietly 
- - 





CATTLE GRUBS, or Ox Warbles, 
are maggots of bot flies. Infes- 
tations lower milk production of 
dairy cattle. The maggots cause 
a loss of meat in beef cattle, be- 
cause the flesh must be trimmed 
around the grubs. Grub holes 
also reduce value of hides for 
leather, The Common Cattle Grub 
(also called Heel Fly) occurs 
throughout the U.S., the North- 
ern Cattle Grub in Canada and 
all but southernmost U.S. Female 
Northern Cattle Grubs approach 
noisily and lay eggs, one at a 
time, on the hair of belly or legs. 
The cattle often stampede to es- 
cape bomber-like attacks, though 
the flies neither bite nor sting. 
The female Common Cattle Grub, 
in contrast, approaches victims 
stealthily, landing on ground 
nearby and backing up un- 
noticed to lay her eggs on the 
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heel, or if the animal is lying 
down, on hair near the ground. 
She lays many eggs at one visit 
to her victim. 

On hatching, the 
(wolves) of both burrow iuto the 
skin and, over months, migrate 


maggots 


through the tissues to the 
animal's back, where knotlike 
warbles form. The maggots de- 
velop in these cysts during the 
winter. The swellings are first 
noticeable in late fall or early 
winter, becoming large and pus- 
filled by spring. The spiny mag- 
gots feed on mucus that forms in 
the cysts, and they breathe 
through a small hole cut in the 
hide. In spring the maggots 
squeeze out through the hole and 
drop to the ground, where they 
pupate, emerging as adults in 
two weeks to two months. 
Control is most effective if all 


NORTHERN 
CATTLE GRUB 





egg cluster, 
one to a hair 


cattle owners in an area partic- 
ipate in an _ eradication pro- 
gram, as adult grubs can travel 
several miles to find victims and 
start reinfestations. Formerly, 
cattle grubs could be controlled 
only in the warble stage, after 
they had done their damage. 
This was a safeguard against an 
increased infestation the next 
year, however. A 5 percent 
rotenone dust, sprayed or ap- 
plied by hand, was used to kill 
the maggots. The best time for 
these applications varies with the 
locality and can be learned by 
consulting a local agricultural 
agent. Better controls are pos- 
sible today with systemic insec- 
ticides given orally or applied 
to the skin. They kill the maggots 
as soon as they begin to feed 
on their victim and before they 
can do damage. 


HORN FLIES are common, per- 
sistent summertime pests of cat- 
tle. Horn Fly bites are painful, 
as the fly sucks out its meal of 
blood. Each cow may _ harbor 
several thousand flies, which 
stay with the cow constantly and 
torment it. Tormented beef cattle 
lose valuable market weight; 
dairy cattle give less milk. 

Horn Flies lay reddish-brown 
eggs in fresh manure, on which 
maggots feed. They pupate in 
or beneath the dung, a life cycle 
requiring about 10 days in warm 
months. 

In hot weather the Horn Flies 
usually rest on an animal's belly 
or on its shaded side. In cooler 
weather the flies ride on its back 
or sometimes on its horns. Horn 
Flies can be killed by spraying, 
dusting, or dipping cattle with 
a residual contact insecticide. 
Consult a veterinarian or local 
agricultural agent before apply- 
ing any insecticide. Avoid espe- 
cially the use of chlorinated hy- 
drocarbons around dairy cattle, 
as milk may be contaminated. 







HORN FLY 
0.1 in. 


(Gaim a 
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infested 
wound 


Puparium 






SCREW-WORM 


SCREW-WORMS occur in warm 
climates, from southern United 
States southward through the 
tropics. They infest cattle, swine, 
sheep, goats, and deer. Females 
lay clusters of eggs in fresh 
wounds—such as the bites of 
the Horn Fly or scratches from 
thorns or wire—or in the navel 
of newborn animals. The mag- 
gots eat into the flesh, creating 
a foul-smelling larger wound 
that attracts Screw-worms or 
blow flies to lay more eggs in 
the rotting flesh. If untreated, 
infested animals will die. Full- 
grown maggots, with ridges of 
spines circling the body seg- 
ments, drop to ground to pupate, 
completing a life cycle in about 
30 days in warm weather. Con- 
trol of these flies has been suc- 
cessful in Florida and on Cura- 
cao, W.I., by release of millions 
of sterilized males (p. 23). In 
other areas animals are treated 
with an ointment, such as EQ 
355, to kill maggots and allow 
wound to heal. 
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BLACK BLOW 





Puparia attached 
to wool 


BLOODSUCKING FLIES of a 
number of species pester live- 
stock. Included are the Black 
Blow Fly and the Secondary 
Screw-worm, which deposit mag- 
gots in open wounds. Infesta- 
tions may become infected. 
Sprays are effective but use only 
if prescribed by veterinarian. 


SHEEP KEDS are wingless flies 
commonly thought to be ticks. 
Adults pierce the skin of their 
host and suck blood, irritating 
the animal so that it rubs, bites, 
or scratches itself and ruins the 
wool. Sheep Keds spend their 
entire life on their host. Fe- 
males give birth to fully devel- 
oped maggots, gluing them to 
hair. Within a few hours the lar- 
va forms a reddish puparium. 
Adults emerge in about three 
weeks. Sheep Keds are found 
most abundantly on the neck or 
belly. Infested sheep are sprayed, 
dipped, or dusted with residual 
contact insecticides, usually after 
they have been sheared. 


INSECT PESTS OF 
VEGETABLE CROPS 


No vegetable crop is entirely safe from insect pests. 
Some pest species feed on only one kind of plant; 
others are general feeders. Some suck the juices from 
plants; others chew on the roots, leaves, stems, flowers, 
buds, or fruit. Often a crop is attacked by several pest 
species at the same time, and in some cases more than 
one stage in the life cycle of an insect pest is damaging 
to the same crop. 

Some insect pests of vegetable crops can be con- 
trolled without the use of chemicals. Crops can be ro- 
tated so that pests depending on only one plant species 
do not build up a large population. Weeds, crop stalks, 
and other debris in which pests may breed or hibernate 
can be plowed under. Disking or shallow plowing in 
winter exposes hibernating stages to freezing tempera- 
tures. Some pests can be picked off by hand, or young 
plants can be covered until large enough to withstand 
attacks. In many cases crop planting can be timed to 
miss heavy infestations. Despite these precautions, 
chemical controls are often the only way now available 
to protect a crop. Chemicals must be used with great 
care, for they are dangerous to the person who applies 
them and also may be absorbed by the vegetable or 
remain as a poisonous residue. 

MOLE CRICKETS, abundant in 
warm climates, use their stout 
paddlelike front legs for bur- 
rowing. They disturb the roots 
of young plants and also feed 
on them. Mole Crickets can be 
killed with contact insecticides 
or poison baits applied to the 


soil before planting. 'HERN 
CRICKET 






1.0 in, 





POTATO FLEA BEETLE belle alle aes 


tap BEETLE 0.1 in. 
Spe 0.2 in. 
0.06 in. ®. 
EGGPLANT SWEETPOTATO 
FLEA BEETLE FLEA BEETLE 





FLEA BEETLES chew small, round holes in leaves, giving 
a plant the appearance of being peppered with shot. 
Grubs (larvae) of some species feed on leaves or stems, 
others on the roots. The many species of flea beetles (so 
called because of their enlarged hind legs for jumping) 
feed on a variety of plants, but many, as indicated by 
the specific names, occur on only one kind or on closely 
related plants. Most species overwinter as adults 
beneath debris and thus get an early start in spring. 
Flea beetles are especially damaging to seedlings, and 
the holes they eat in the foliage are entry avenues for 
diseases. Usually there are two generations a year. 

Eliminate places where the beetles can hibernate by 
plowing under weeds or plant stalks. Infested plants 
can be dusted or sprayed with contact or stomach-poison 
insecticides to kill adult or immature stages. Do not use 
insecticides immediately before an edible crop is ready 
for harvest because of poisonous residues. Follow 
directions carefully. 


PALE-STRIPED 
FLEA BEETLE 





TRAWBERRY 
larva FLEA BEETLE FLEA BEETLE 


WIREWORMS ore the grubs, or larvae, of click beetles. 
Those of pest species feed on the underground stems, 
roots, or tubers of such plants as carrots, beets, pota- 
toes, onions, turnips, beans, and corn. Wireworms may 
be especially abundant in land recently in grass, though 
some species live exclusively in cultivated land. Adult 
female beetles lay their eggs in the soil, and the larvae 
(wireworms) migrate vertically in the soil, staying at the 
level where the temperature and moisture are most com- 
fortable for them. Some species become full grown in 
two years; others do not mature for as long as six years. 
They change into pupae in the soil. A few weeks later 
they become adults but do not emerge until following 
spring. Cultivation from midsummer until freezing 
weather destroys many larvae and pupae. Infested soil 
can be fumigated, which kills the worms but gives no 
lasting protection, or treated with a contact insecticide. 
Insecticides absorbed by root crops may cause objec- 
tionable odors or leave poisonous residues. Check for 


best method in your area. 
0.5-1.5 in. EASTERN FIELD 










WIREWORM 


0.5— 
1.5 in. 


PACIFIC 
COAST 
wireworms in carrots WIREWORM 


seedling protected 
with metal shield 










wingspread 
unprotecte to 2.0 in. 
seedling 








PALE WESTERN 
CUTWORM 








POTTED 
CUTWORM 
2.0 in. 





2.0 in. 





CUTWORMS are the fat larvae of a large family of 
dull-colored, medium-sized moths. More than two 
dozen species are pests of field and garden crops. Cut- 
worms are classified by their method of feeding— 
whether underground, at the surface, or above the 
ground. The most damaging to vegetable crops are 
species that cut off plants at the surface. Cutworms feed 
mainly at night. During the day they rest in the soil, 
coiled in a ball. When full grown, they burrow deeper 
to pupate. They may emerge as adults in a few weeks 
or may overwinter as pupae. In warm climates cutworms 
have several generations a year. Collars of tin cans 
with the ends removed or of stiff cardboard inserted at 
least an inch into the soil and sticking above the surface 
about two inches will protect young plants. Deep plow- 
ing or spading in late summer or fall destroys eggs and 
also exposes the pupae. Poison baits used for grass- 
hoppers (p. 99) are also useful. The soil can be treated 
with contact insecticides such as chlordane or DDT, but 
use precautions as noted for Flea Beetles and Wire- 
worms (pp. 62—63) when applying to edible crops. 
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WHITE GRUBS, the larvae of several species of beetles 
known as May Beetles or June Bugs, are widely dis- 
tributed in the U.S. but are most abundant in the Mid- 
west and South. Adult beetles feed on the foliage of 
trees and are commonly attracted to lights. Females lay 
their eggs on the ground, commonly in grassy areas. 
The grubs feed on roots, burrowing deeper into the soil 
in winter and remaining dormant until spring. Depend- 
ing on the species, a second, third, or even a fourth 
summer may be spent as grubs before they pupate. They 
transform into adults in the fall but do not emerge 
until spring. Soil infested with white grubs can be 
treated with a contact insecticide before a crop is 
planted. In late summer or fall, soil can be turned to 
expose grubs and pupae to weather and predators. 








ASIATIC GARDEN BEETLES 
are introduced pests that feed 
on a great variety of plants, in- 
cluding many garden vegeta- 
bles. First found in 1922 in New 
Jersey, they have since spread 
north in coastal states as far as 
Massachusetts and south to the 
Carolinas. Apparently they sur- 
vive only where there is heavy 
summer rainfall. Asiatic Garden 
Beetles winter as grubs in the 
soil, burrowing 8 to 10 inches 
deep. In spring they move back 
to the surface to feed on roots, 
then pupate in late spring or 
summer. Adults, which look like ASIATIC 
small, hairy May Beetles, appear GARDEN 
in midsummer and feed on fo- BEETLE 
liage until frost. Females usually 0.4 in. 
lay their eggs in grassy or weedy 

soil. Soil or plants infested with 

adults or grubs can be treated 

with a contact insecticide. Adults 

are attracted to light traps. 


larva 
to 1.0 in. 


larva 
to 0.8 in. 
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APHIDS, OR PLANT LICE, are small (average 0.2 in.), 
soft-bodied insects that feed on plants by sucking their 
fluids or sap. They pierce stems, leaves, buds, roots, 
and fruit with the slim, needle-sharp stylets in their beak. 
In abundance, aphids may cause leaves to curl or may 
stunt a plant’s growth and stall its production of flowers 
or fruit. Eventually the plant may die. Aphids also intro- 
duce fungus, bacterial, and virus diseases that can be 
as damaging as the aphids. 

Aphids expel from the end of their abdomen a 
sticky, sweet substance called honeydew, a favorite 
food of some species of ants. These ants move the 
aphids to productive plants and take them into their 
nests below ground to protect them at night or when 
the weather is bad (p. 100). Black molds grow on 
honeydew that drops to the ground beneath plants 
where aphids are feeding. 

In the typical life cycle of aphids that live in temper- 
ate climates, winter is passed in the egg stage, glued to 
the stem or to other parts of plants. Nymphs that hatch 
from the eggs the following spring grow rapidly to be- 
come wingless adults, called stem mothers. Stem mothers 
give birth to their young, holding the eggs inside their 
body until they hatch. Within about a week these aphids 
produce young in a similar manner. More than a dozen 
generations appear in a short time, forming a feeding 
cluster on the plant. At intervals some or all of the young 
develop wings and migrate to other plants, starting new 
colonies. In some species the winged stages settle on 
plants of the same kind; in others they always settle on 
different kinds of plants. In autumn males and females 
are produced, and the females lay fertilized eggs that 
overwinter. In warm climates reproduction is continuous. 

Aphids are eaten by birds, preyed on by various lady 


66 VEGETABLE CROPS 


TK 
atermelon vine with mosaic, caused-b 
virus transmitted by the Melon Aphid. 





beetles, and parasitized by wasps. Chemical controls 
may be necessary, however, to protect crops when 
aphids are abundant. Contact insecticides applied as 
dusts or sprays are effective. Precautions regarding the 
use of these poisons should be followed, as noted on 
labels or advised by agricultural agents. 
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LEAFHOPPERS are small, active insects that damage 
plants by sucking sap from their leaves. The leaves 
curl, due either to the loss of sap or possibly to a 
toxin introduced by the leafhoppers as they feed. Some 
leafhoppers also spread virus diseases. When disturbed, 
adult leafhoppers hop into the air and fly away, their 
wings appearing white in flight. The wingless nymphs 
run sideways to dodge out of sight on the opposite side 
of a leaf. Like aphids, leafhoppers excrete from the 
end of their abdomen a sticky, sweet substance called 
honeydew. A population of several million leafhoppers 
may build up on plants on an acre of land in favorable 
conditions. Contact insecticides sprayed or dusted on 
the plants will kill the leafhoppers, but the insecticide 
must reach insects feeding on the underside of the 
leaves. Do not use insecticides after edible parts of 
plant have formed, because poisonous residues may 
remain. Local county agent can give information on 
best times and the proper dosages of insecticides. To 
guard against the spread of a virus disease by these 
pests, it may be necessary to control the leafhoppers 
on their wintering plants. 


curled beet leaf 


0.1 in. 


BEET LEAFHOPPERS are pests 
in western U.S., ranging east to 
Illinois. They transmit the virus 
causing curly top, a disease of 
sugar beets, beans, spinach, 
peppers, squash, and other veg- 
etables. Adults winter on wild 
plants, and in early spring fe- 
males lay eggs in stems or on 
the leaves. This generation feeds 
and matures on wild plants. The 
second generation invades culti- 
vated crops. As many as five 
generations may be produced in 
a season. 





POTATO LEAFHOPPERS are 
damaging pests of potatoes east 
of the Rocky Mountains. They 
winter in southern states, mi- 
grating as far northward as 
Canada in spring and summer. 
Potato Leafhoppers commonly at- 
tack young bean plants before 
appearing on potatoes, because 
young bean plants apparently 
contain a greater amount of sug- 
ar than do the young potato 
plants. Females lay their eggs in 
the stems of leaves, depositing 
two to three eggs a day over 
three to four weeks. The nymphs 
hatch in 10 days and are full 
grown in about two weeks. Tip- 
burn, or hopperburn, is caused 
by the feeding of Potato Leaf- 
hoppers. First a triangular brown 
spot appears on a leaf tip; then 
similar spots show elsewhere, 
always at end of veins. Even- 
tually entire leaf turns brown 
and curls. 


SIX-SPOTTED LEAFHOPPERS 
transmit the virus disease called 
aster yellows. In diseased plants, 
the young leaves turn yellow, 
and older leaves become curled 
and reddish. Lettuce, celery, to- 
matoes, onions, and carrots are 
common vegetable crops injured 
by aster yellows. The Six-spotted 
Leafhopper winters on weeds or 
flowers, spreading in spring. 


SOUTHERN GARDEN LEAF- 
HOPPERS, similar and closely 
related to the Potato Leafhopper, 
range as far north as New York, 
though they are most abundant 
in southern states. They infest 
ornamentals as well as vege- 
table crops. 





potato leaf 
with tipburn 
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;POTATO™ 
LEAFHOPPER 


0.1 in. 


SIX-SPOTTED 
LEAFHOPPER 













SOUTHERN GARDEN LEAFHOPPER 


sweet potato 
leaf 


0.1 in. 





HARLEQUIN BUGS are pests of 
cabbage, turnips, radishes, and 
related plants. They have spread 







HARLEQUIN BUG 
0.5 in. 


Geass 


of early planted crops. Nymphs, 
which hatch in about a week, 
may kill young plants by sucking 


out sap. In the South they breed 
year around; in the North adults 
hibernate under vegetation. 


from Mexico through most of 
the U.S. Females lay barrel- 
shaped eggs on the underside 


STINK BUGS do damage, both as adults and as 
nymphs, by sucking sap from plants and causing them 
to wilt. Peas, beans, or fruit on which stink bugs have 
fed become pimpled or malformed. The bugs also give 
off a strong odor that may be detected on edible parts 
of plants over which they have crawled. The wingless 
nymphs generally resemble the adults, though in some 
species they differ in color. In both, the triangular area, 
or scutellum, is large and conspicuous. Infested plants 
can be sprayed with contact insecticides, but this 
should not be done after edible parts are formed. The 
bugs are large enough to be picked off by hand. 






GREEN STINK BUGS commonly 
feed on beans, causing pods to 
fall before they are fully formed. 
In the South they are also pests 
of cotton. 


GREEN STINK BUG 
0.5 in. 


nymph 
aa ‘i 


SOUTHERN GREEN 
STINK BUG 


SOUTHERN GREEN STINK 
BUGS are most abundant in 


southeastern U.S. They feed on 
most legume crops and on many 
garden vegetables. 




















TARNISHED PLANT BUGS feed 
on more than 50 species of culti- 
vated plants, including beets, cel; 
ery, and other garden vegetable 
A toxin injected into the plant as 
the bug sucks out its sap deforms 
the leaves, stems, or fruit. Both 
adults and nymphs can be killed 
with contact-insecticide sprays or 
dusts, but do not use poisonous in- 
secticides after the plant begins to 
form edible parts. In temperate cli- 
mates, where the adults hibernate PLANT BUG 
in winter, weeds or similar hidin 
places should be destroyed. 


SQUASH BUGS injure pumpkins, 
cucumbers, squash, and related 
plants, first causing the leaves to 
wilt and then the vine to turn black. 
Crushed Squash Bugs give off an 
odorsimilarto a stink bug’s. Squash 
Bugs are difficult to control, as 
squash plants are burned by many 
contact insecticides. Adults can be 
picked off plants by hand. Leaves 
that show egg-laying scars should 


SQUASH 
also be removed. Adults may con- BUG 
gregate under boards placed be- 
tween crop rows. In the fall, get rid nymph 


of all debris under which adults 
may hibernate. 
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LACE BUGS have a broad thorax 
Ea\ and transparent wings with an at- 
. tractive lacelike pattern. Lace Bugs 
are known to carry a virus disease 
fof sugar beets, and their feeding 

in large numbers stunts a plant's 
ae ne growth. Contact insecticides are an 
0.1 in: effective control. 


THRIPS are slender insects with stout, cone-shaped 
mouthparts. They rasp or scrape the stem or leaf of a 
plant, then suck out the sap that flows into the wound. 
If an infestation is heavy a plant’s growth is slowed; 
edible parts of vegetables are poorly formed. Thrips 
are known also to transmit a virus causing wilt. Most 
thrips’ legs end in a bladder-like swelling that helps 
them in crawling over smooth surfaces. Most species of 
thrips have narrow, bristle-like fringed wings. Nymphs 
are wingless. Of the several thousand species, only 
a few are pests of specific plants. 


ONION THRIPS ONION THRIPS are especially 
0.04 in. injurious to onions but feed also 
on carrots, beans, peas, and 
other vegetable crops. In winter 
they hibernate but begin feed- 
ing on young plants in early 
spring, producing a new gener- 
ation approximately every two 
weeks in warm weather. Onion 
leaves turn pale to white, a con- 
dition known as silver top. Well- 
cultivated crops may grow faster 
than the thrips can do damage. 
In the fall, bury debris under 
which thrips might hibernate. 
Contact insecticides will kill 
thrips, but they crawl deep into 
leaves and are hard to reach. 






detail of head 









ARGUS 

TORTOISE 
BEETLE 
0.3 in. 


TORTOISE 
BEETLE 


TORTOISE BEETLES often go by the name of Gold 
Bugs because of their metallic colors. Adult beetles 
hibernate under leaves or other debris on the ground. 
They emerge in late spring, and the females lay eggs 
on the stems or underside of leaves of sweet potatoes 
and other plants of the morning-glory family. The lar- 
vae are spiny and covered with a dirty-looking mass 
consisting of their shed skins mixed with silk and excre- 
ment. They feed on the underside of leaves and do the 
greatest injury to young plants. When full grown the 
larvae (sometimes called peddlers) form spiny pupae 
attached to the underside of a leaf. The adult beetle 
emerges in about a week. Both adults and larvae can 
be killed with either stomach-poison or contact insec- 
ticides applied as dusts or sprays. Cleaning up vines 
in the fall destroys the hibernating place of the adults. 
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COLORADO POTATO BEETLES are pests principally 
of potatoes but also attack tomatoes, peppers, and 
other garden vegetables. They occur throughout the 
United States and in Europe, having spread in the 
1800's from a limited range on the lower slopes of the 
Rockies. There they fed on the buffalo or sand bur, 
a plant related to the potato. Adults emerge from hiber- 
nation in early spring and begin feeding on young 
plants. The females lay their eggs on the lower surface 
of the leaves. The larvae feed on foliage for two to 
three weeks, then pupate in soil. Adults emerge in about 
two weeks and start cycle again. Two generations in 
a season are usual; sometimes there are three. Both 
adults and larvae (grubs or slugs) can be picked off by 
hand, or plants can be sprayed or dusted with a contact 
or stomach-poison insecticide. Start treatment as soon 
as beetles appear. 


BLISTER BEETLES, or Old-fashioned Potato Bugs, eat 
the foliage of potatoes, beans, peas, and other veg- 
etables. Only the adults are damaging. Females lay 
their eggs in the soil, and the burrowing larvae feed on 
grasshopper eggs. With each of its four molts the larva’s 
legs and mouthparts become smaller compared to the 
remainder of its body. Winter is passed in an inactive 
pseudopupa stage. Most species molt the following 
spring, and the larva becomes active for a short time 
before entering the true pupa stage. Adults emerge in 
midsummer. Blister beetles can be brushed into pans of 
kerosene. Do not touch the beetles with bare hands, 
as they give off a blistering secretion. The beetles can 
also be herded along crop rows and trapped in steep- 
sided ditches. Can be killed with stomach-poison or 
contact insecticides (except arsenic compounds). 
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pupa, 0.3 in, 


MEXICAN BEAN BEETLES and their larvae feed on 
the foliage of bean plants, eating away the lower 
surface and leaving only a skeleton of a leaf. When 
the beetles are abundant, they feed also on bean 
pods and stems. Native to southwestern U.S. and 
Mexico, the beetle has spread throughout the U.S., 
except along Pacific coast. Adult beetles hibernate be- 
neath vegetation and begin feeding in early spring. 
The eggs, laid on the underside of bean leaves, hatch 
in about two weeks. When full grown, about a month 
later, the larvae fasten themselves to the underside of 
a leaf, shed, and become pupae. Adults emerge in 
about two weeks and start a second cycle. Three or four 
generations are common in warm climates. Insecticide 
sprays or dusts such as rotenone are applied to under- 
side of leaves where insects feed. After beans are 
harvested, plants should be buried or burned. 


MEXICAN BE 
EETLE 






0.3 in. 







damaged lea 
with egg mass 


larva, 0.3 im. pean LEAF BEETLES are most 


abundant in southeastern U.S. 
but occur also in midwestern and 
eastern states. Adults chew holes 
in bean-plant leaves; the larvae 
feed underground on the roots 
or on the stems at the soil line. 
Bean Leaf Beetles can be con- 
trolled by the methods used for 
0.5 in. the Mexican Bean Beetle. 












damaged 


leaf 
SPOTTED CUCUMBER 
BEETLE 
0.3 in. 


larva 
to 0.3 in. 


STRIPED CUCUMBER 
BEETLE 
0.2 in. 





CUCUMBER BEETLES, both Spotted and Striped, are 
general feeders as adults. They chew holes in the foliage 
and eat on the stems. Adult beetles come out of hiber- 
nation in early spring, and females lay their eggs in 
the soil at the base of plants. These hatch into the worm- 
like larvae which bore into the roots, where they feed 
and become mature by midsummer. Spotted Cucumber 
Beetles are also known as Southern Corn Rootworms, as 
the larvae bore out young corn plants, and cause them 
to break off. Larvae of the Striped Cucumber Beetle 
feed only on the roots of plants in the cucumber or 
melon family. Adults of both species transmit virus and 
bacterial diseases. To prevent damage to corn, spring 
plowing and late planting are recommended, or treat 
soil with insecticides before planting. Adults can be 
killed by methods used for Mexican Bean Beetle. Do 
not use sulfur compounds on cucumber or melon vines. 
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WEEVILS are a large family of beetles with long, 
usually down-curved snouts that may in some species 
be as long as the beetle’s body. The snout, an elonga- 
tion of the head, has the beetle’s small chewing mouth- 
parts at its tip; the antennae are located along its sides. 
The snout is used to puncture leaves, stems, or fruit, for 
feeding beneath the surface, and also to make holes 


in which the eggs are laid. 





VEGETAB 
WEEVIL 









PEPPER 
WEEVIL 
0.2 in. 





pepper with 
larvae at core 


SWEETPOTATO 
WEEVIL 






VEGETABLE WEEVILS are dor- 
mant in summer but become ac- 
tive in fall. Grubs feed at night 
on many vegetables. Do not 
spray vegetables to be eaten. 


PEPPER WEEVILS, from Mexico, 
feed inside the buds or in the 
peppers, causing them to drop 
off. Several generations may be 
produced every year. 


SWEETPOTATO WEEVILS are 
pests only in the Gulf states. 
Adults lay their eggs singly in 
holes on the stems or in the 
sweet potatoes, and for 2 or 3 
weeks the grubs feed and grow 
either in the vines or in the 
potatoes. They become pupae in 
the cavity hollowed by their 
feeding and emerge as adults 
in about a week. The adults also 
feed on the leaves and stems of 
the sweet potato vine. Pulling 
dirt high around vines helps to 
prevent weevils from reaching 
the potatoes. Plants can be 
treated with a contact insecticide 
before planting. After an infes- 
tation, burn vines and destroy 
all infested sweet potatoes. Do 
not replant sweet potatoes in 
same field or within one mile of 
infestation for a year. 


WHITE-FRINGED BEETLES, from 
South America, are general gar- 
den pests of southeastern U.S. 
Adults appear from May through 
August and feed sparingly. The 
females reproduce without mat- 
ing and lay their eggs in sticky “ WHITE-FRINGED 
masses of 50 or more on rocks, BEETLE 
sticks, or stems. The larvae bur- 05 tn. 
row into the soil, where they 
feed on roots or underground 
stems. They winter as grubs, 
forming pupae in the spring. 
Adults cannot fly (hard outer 
wings are fused) and can be 
trapped in steep-sided ditches. CARROT 
Treat soil with a contact insecti- WEEVIL 
cide to kill grubs or adults as 0.3 in 
they emerge. wpe 







ant 


larvae in 
carrot 







CARROT WEEVILS damage car- 
rots, celery, parsnips, and re- 
lated plants. The grubs cut ir- 
regular furrows in the roots or 
may tunnel inside the roots or 
stems. In winter adults hibernate 
beneath debris and lay their 
eggs in early spring. Two and 
sometimes three generations are 
produced every season. Early 
spraying of plants with insecti- 
cide will kill adults. Because they 
feed inside roots or stems, grubs 
are difficult to kill. 
STRAWBERRY ROOT WEEVIL 






STRAWBERRY ROOT WEEVILS 
are widely distributed in the te 
U.S. and Europe. In the grub ys Lael 
stage they feed on the roots and } Ay larva 
crown of strawberry plants, which LAY, 

become stunted or die. Adult 
weevils often hibernate in the 
crown of the plant; the larvae 
burrow deep into the soil. Ro- 
tate plants to new beds regular- 
ly to prevent pest buildup. 









CATERPILLARS, the larvae of butterflies and moths, 
feed on leaves, stems, flowers, or fruit. Some species 
tunnel inside, but most species eat from the outside. 
Large caterpillars can be picked by hand and destroyed. 
Fall cleanup of debris and turning the soil to expose 
wintering stages are effective. Among natural controls 
are wasps that lay eggs on the caterpillars, which 
become food for wasp larvae. Both stomach-poison 
and contact insecticides are effective controls. 
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CABBAGE LOOPER 


IMPORTED CABBAGEWORMS 
are primarily pests of cabbage- 
family plants but may at times 
feed on other garden vegeta- 
bles, chewing holes in leaves. 
They hibernate as pupae and 
emerge as the familiar White 
Cabbage Butterflies. Several 
broods a year in warm climates. 


CABBAGE LOOPERS, common 
throughout the U.S., feed on 
the underside of the leaves of 
cabbage and related plants. 
They crawl with a distinctive 
looping, or measuring-worm, 
movement. Cabbage Loopers 
winter as pupae attached to the 
underside of a leaf and emerge 
in spring as brown moths. Usually 
there are two or more genera- 
tions a year. 


DIAMONDBACK MOTH cater- 
pillars eat small holes in the 
leaves of cabbage and related 
plants. Though seldom abundant, 
there may be local outbreaks. 
When disturbed, the worms wrig- 
gle rapidly and drop from the 
plant, hanging by a_ silken 
thread. Adult moths winter on 
the leaves of plants or in debris. 


SQUASH VINE BORERS eat out 
the center of the stems of squash 
vines, causing them to wilt. 
They also attack pumpkins and, 
less commonly, cucumbers and 
muskmelons. Squash Vine Bor- 
ers winter in the soil in silken 
cocoons. The moths, active dur- 
ing the day, lay their eggs at 
the base of plants, and the lar- 
vae burrow into the stems. Like 
other borers, these worms are 
hard to control because they 
work inside stems. Presence can 
be detected by the excrement 
(frass) pushed from hole in vine. 
Worms should be cut out by a 
lengthwise slit. After crop har- 
vest, turn soil to expose the 
cocoons. 


PICKLEWORMS bore into 
squash, muskmelons, and cu- 
cumbers, causing them to rot. 
Full grown after about two weeks 
of feeding, the worms roll the 
edge of a leaf over themselves 
and spin a thin layer of silk to 
form a pupa. Some cocoons re- 
main attached to the plant; 
others drop to the ground. 
Adults emerge in about 10 days. 
Pickleworms reach a population 
peak late in the season; there- 
fore, crops planted early are 
damaged least. Three or four 
generations are produced in a 
season. The related Melonworm 
feeds mostly on foliage. Both 
species are abundant pests in 
southern states, and the Pickle- 
worm ranges as far north as 
Canada. To protect melons, 
squash are planted between the 
rows to collect the worms, which 
prefer the squash to the melons. 






SQUASH VINE 
BORER 
pupa 
1.0 in. 
PICKLEWORM 


POTATO TUBERWORM 








POTATO TUBERWORMS that 
hatch early in the season feed 
on leaves and stems of the po- 
tato plant. When full grown, in 
two to three weeks, each spins 
a silken cocoon in which it pu- 
pates on the ground. Adults 
emerge in about 10 days. Worms 
that hatch later in season tunnel 
into potatoes. Six generations 
may be produced in a year. Pull 
soil high around plants, as 
worms will not burrow deep. 
Cut, burn infested vines. Store 
potatoes where night-flying 
moths cannot lay eggs on them. 
Fumigate infested potatoes. 


TOMATO 
HORNW ORM pupa 


2 in. 








Five-spotted Hawkmoth 
larva 
3-4 in. 


BEET WEBWORM 
1.2 in, 


WEBWORMS of several species 
are general feeders on garden 
vegetables. In large infestations 


the worms migrate from one 
food plant to another. Web- 
worms winter as larvae in silk- 
lined tubes and enter the pupa 
stage in the spring. Adults of the 
first generation emerge from 
March through June. The feed- 
ing worm spins a silken web 
that pulls together the edges of 
a leaf and anchors it to the 
ground. The worm hides in dirt 
at bottom of funnel. Can be 
killed with stomach-poison or 
contact insecticides. 


TOMATO HORNWORMS, also 
pests of tobacco, potatoes, and 
other related plants, pass the 
winter as hard-shelled pupae. 
The adults are large hawk moths 
that feed harmlessly on the nec- 
tar of deep-throated flowers 
such as petunias. Female moths 
lay their eggs on leaves of to- 
mato plants, and the larvae feed 
ravenously, becoming full grown 
in about a month. They burrow 
into the soil to pupate. Two gen- 
erations may be produced in a 
year in warm climates. The Corn 
Earworm (p. 109) and a number 
of cutworms (p. 64) burrow into 
tomatoes and feed inside. 








CELERY LEAF TIERS infest cel- 
ery, spinach, beets, and re- 
lated plants, feeding on the 
leaves and tender growing parts 
and covering them with webs. 
When full grown, the worm pulls 
together the edges of a leaf and 
fastens them with silk. It pupates 
in a silken cocoon inside this 
roll. A complete life cycle takes 
about a month and a half, and 
in warm climates there may be 
several broods a year. Celery 
Leaf Tiers can be controlled 
with stomach-poison or contact 
insecticides, which should not be 
used on edible parts of plants. 


WOOLLYBEARS are orange- or 
yellow-and-black caterpillars 
that feed on all kinds of garden 
vegetables. They may produce 
two broods per year. None of 
the several species are serious 
pests of particular plants. Some 
species hibernate as_ larvae, 
others in a cocoon made partly 
from their body hairs. They can 
be hand picked or killed with 
either contact or stomach-poison 
insecticides. The caterpillars roll 
into a ball when disturbed. In 
folklore the width of the bands 
on the caterpillar's body is said 
to forecast the winter—the more 
black, the colder the winter. 


CELERYWORMS feed on the 
leaves of celery, parsnips, car- 
rots, parsley, and related plants. 
When disturbed, the caterpillars 
protrude two orange horns near 
their head. The horns are soft 
and harmless, but at the same 
time the worm gives off a sweet- 
ish odor that apparently dis- 
courages predators. The butter- 
flies (Black Swallowtails) over- 
winter in southern states. In the 
North the worms enter the pupa 
stage in winter. Celeryworms are 
seldom serious pests, and as 
they are large, they can be 
picked off the plants by hand. 







Isabella Moth 


cocoon 


BANDED 
WOOLLYBEAR 





MAGGOTS (larvae) of some flies bore into stems or 
roots. Others, called leaf miners, feed on the tissues 
of leaves. The larvae pupate in the soil, and the adults 
lay their eggs on stems or leaves. Use contact insecti- 
cides to kill the adults, and stomach-poison insecticides 
for the maggots. Do not apply poisonous insecticides 
to plant parts that are to be eaten. 


CABBAGE MAGGOTS are pests 
in northern U.S., where they feed 
on the roots of cabbage, turnips, 
radishes, broccoli, and similar 
vegetables. Infested plants wilt 
and may die. Several genera- 
tions are produced in a year. 





SPINACH LEAF MINERS infest 
beets, spinach, and other leafy 
vegetables, causing yellowish 


channels in leaves. 


puparium 


puparium 


CARROT RUST FLIES lay their 
eggs at the base of plants, and 
the maggots work into the soil 
to feed on roots. Entire root sys- 
tems of carrots, celery, parsnips, 
and related plants may be de- 
stroyed by these maggots. 








maggot 
0.3 in. 


ONION MAGGOTS, especially 
bad pests in wet years, tunnel 
into onion bulbs. They are most 
abundant in northern states. 





TOMATO RUSSET 


TWO-SPOTTED 
SPIDER MITE 
0.01 in. 





MITES, more closely related to spiders and ticks than 
to insects, are major pests of plants and also of man 
(p. 45) and his pets and domestic animals (pp. 54—55). 
Plant feeders suck the sap from leaves or tender parts 
of stems, causing them to become discolored. The injury 
weakens and may kill young plants. Many species spin, 
on the undersurface of leaves, a fine web containing 
their eggs and shed skins. Mites are most damaging in 
hot, dry weather, when a life cycle may be completed 
in as short a time as one week. Mites can be reduced 
in numbers by getting rid of weeds or other debris in 
which they pass the winter as adults or in the egg stage. 
Infested plants can be sprayed with a contact insecti- 
cide. Special miticides are also available. Consult a local 
agricultural agent. 


SLUGS AND SNAILS are mollusks that sometimes feed 
on the foliage of vegetables. The damage may be mis- 
taken for the feeding of insect pests. Slugs lack shells. 
Both slugs and snails leave a slimy trail. They usually 
feed at night and hide under debris during the day. 
Spread poison baits of calcium arsenate or metaldehyde 
mixed with bran, molasses, and water. 


BROWN GARDEN SNAIL SPOTTED GARDEN SLUG 
0.8 in. 2-5 in. 





PESTS OF FLOWERS AND SHRUBS 


Some insect pests of flowers and shrubs feed on a wide 
variety of plants, including vegetable and field crops. 
Others attack only one kind of plant. A greater range 
of chemicals can be used to kill insect pests on flowers 
and shrubs than can be risked on food plants, but 
follow carefully the directions for applying insecticides. 
Nearly all of these poisons are dangerous to people, 
pets, and domestic animals as well as to insects. 


SCALES AND MEALYBUGS are among the most dam- 
aging of all insect pests of flowers and shrubs. Males 
of both mealybugs and scales can fly; females are wing- 
less. Female mealybugs have legs and crawl slowly over 
stems and leaves as they feed. Soft scales, though leg- 
less, can move sluggishly but seldom do. Female 
armored scales, covered with a tough scale of wax 
mixed with shed skins of the nymph stages, fasten 
themselves permanently to a plant. A mealybug’s body 
is covered with a cottony mass of wax that forms thread- 
like extensions. Scales and mealybugs suck the sap 
from leaves or stems, sometimes causing plants to wilt. 
If infestations go unchecked, a plant may die. Both 
mealybugs and scales produce large amounts of honey- 
dew. The sweet excretion attracts ants, and patches of 
sooty mold grow where the honeydew drops beneath 
the infested plants. Mealybugs and scales can be killed 
with thiocyanate or nicotine-sulfate sprays, usually 
applied in white-oil emulsion. Parathion and malathion 
are also excellent controls but must be used with 
extraordinary caution. Rinse plants with a strong spray 
of water about an hour after application to prevent 
damage to the plant by chemical 
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winged ; 
male 
0.3 in. 
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LONG-TAILED MEALYBUGS 
have long filaments at the tip 
of the body. Females give birth 
to nymphs. The Mexican Mealy- 
bug lays eggs. 


MEXICAN MEALYBUGS are 
common pests in greenhouses 
and in warm climates attack 
plants outdoors. Hollyhocks, ger- 
aniums, and chrysanthemums are 
frequent victims. 


FERN SCALES ore pests of ba- 
nanas, orchids, citrus, and other 
plants outdoors in warm climates. 
In cool climates they occur in- 
doors on ferns and other plants. 


CACTUS SCALES are abundant, 
armored scales, found outdoors 
in southwestern U.S. or indoors 
on plants in greenhouses and 
homes. 


HEMISPHERICAL SCALES are 
pests in warm climates or on in- 
door plants. Oval scales become 
strongly convex. Flat young 
scales are notched at rear. 


BROWN SOFT SCALES, flat and 
close to the color of their host, 
are pests in greenhouses; out- 
doors on gardenias and olean- 
ders in warm climates. 


GREENHOUSE ORTHEZIAS, re- 
lated to scales and mealybugs, 
are pests in greenhouses and 
outdoors, attacking more than 
100 species of plants. 
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WHITEFLIES in large numbers may feed unnoticed on 
the underside of leaves until the white-winged adults 
are disturbed and take flight. Both the adults and 
nymphs suck sap from stems and leaves, causing an 
infested plant to wilt. In warm climates whiteflies are 
pests outdoors the year around; in cool climates they 
are principally pests in greenhouses or on plants kept 
in the home. Some species, such as the common Green- 
house Whitefly, spread outdoors during the warm 
months. Like aphids, whiteflies excrete honeydew. These 
pests can be killed with oil sprays and also with the 
organo-phosphate insecticides. 


APHIDS are pests of flowers and shrubs. All aphids 
have similar life histories and habits. A few species 
feed on the roots of plants, but most kinds suck sap 
from leaves or stems. Control of aphids on ornamentals 
is the same as for vegetables (p. 66). 


CORN ROOT APHID 
0.2 in. fa wingless CHRYSANTHEMUM APHID 


nymph 


female - 











BANDED GREENHOUSE 
THRIPS 


GREENHOUS' 
THRIPS GLADIOLUS THRIPS 





THRIPS, pests of a variety of plants, are much alike 
in appearance and life history (p. 72). Most thrips 
attack shrubs and flowers, particularly in warm climates, 
and they are especially damaging in greenhouses. The 
Greenhouse Thrips is found throughout the world. The 
Banded Greenhouse Thrips is a prevalent pest in west- 
ern U.S., while the Gladiolus Thrips is distributed 
throughout the U.S. on gladioli, irises, and lilies. The 
leaves of infested plants turn white or silvery and then 
brown due to the loss of sap drawn out by the feeding 
thrips. Thrips can be killed with contact insecticides, 
and bulbs can be dusted with insecticide when stored. 


TREEHOPPERS, related to leafhoppers (p. 68), lay 
eggs in crescent-shaped slits cut in twigs. Fungi develop 
in the slits, and the scarred twigs do not grow well. 
Nymphs of treehoppers suck the juices from grasses, 
lilies, and other plants. Spray with contact insecticide. 


BUFFALO eggs egg scars on rose stem 
TREEHOPPER = 
0.4 in. 

















nymph 0.1 in. 


AZALEA LACE BUG 


LACE BUGS, both the handsome adults and the spiny 
nymphs, suck juices from leaves or stems. They damage 
ornamentals and also vegetable plants (p. 73). Leaves 
of infested plants are spotted with dark, shiny excre- 
ment. Lace bugs overwinter as eggs attached to leaves 
and in warm weather produce two or more broods in a 
season. Contact insecticides should be used to kill 
adults or nymphs as soon as they appear. 


MITES damage plants in greenhouses and attack a 
great many kinds of plants outdoors in warm weather. 
They are pests also of vegetables (p. 85), man (p. 45), 
and domestic animals (p. 54—55). 


CYCLAMEN MITES attack cy- 
clamens, delphiniums, marigolds, 
other garden flowers, and also 
strawberries. They feed on ten- 
der leaves in the plant's crown 
and also overwinter there. Fo- 
liage turns black. Immerse sus- 
pected seedlings in water at 110 
degrees F. for about 20 minutes 
before setting them out. 





CYCLAMEN 


et 


BULB MITES attack roots, corms, 
and bulbs of such plants as lilies, 
crocuses, hyacinths, gladioli, and 
tulips. Infested bulbs turn soft, 
and the stem of the plant breaks 
over. Destroy infested bulbs by 
burning or burying them deeply. 
Or immerse bulbs in water at 
110 to 115 degrees F. for an 
hour and a half. 

damaged 


bulb 3 





BULB MITE 


LESSER 
BULB FLY 






0.2 in. 
to 0.5 in. 


. ; NARCISSUS 

PoC eM to 0.8 in. BULB FLY SM 
BULB FLIES attack bulbs of lilies, narcissuses, irises, 
hyacinths, and such root crops as onions, carrots, and 
potatoes. The maggots feed inside the bulbs, opening 
them to fungi. They pupate in the bulb or in the soil. 
The Lesser Bulb Fly produces two broods a year, the 
Narcissus Bulb Fly one. Maggots of the Lesser Bulb Fly 
usually infest already weakened or injured bulbs, and 
many maggots may occur in one bulb. Only one maggot 
of the Narcissus Bulb Fly is ordinarily found in a bulb. 
In early spring, when the adult flies lay their eggs, cover 
plants with cheesecloth. At harvest, destroy bulbs that 
feel soft and are probably infested. Treat the others in 
hot water, as for Bulb Mites (p. 90). 






MIDGES are small flies. Some species, such as larvae 
of the Chrysanthemum Gall Midge, form galls on stems 
or leaves. Maggots of the Rose Midge feed on buds and 
new shoots, deforming and causing them to die. Full- 
grown maggots burrow into the soil to pupate. Remove 
and destroy infested parts of plants. Treat soil with a 
contact insecticide; spray plant to kill larvae. 


CHRYSANTHEMUM ROSE MIDGE 
GALL MIDGE .05 in. 
















LEAF MINERS, the larvae of certain moths, flies, 
beetles, or sawflies, feed between the epidermal layers 
of a leaf, causing blisters, blotches, or tunnels. In time 
the leaves turn brown and drop off. 


0.5 in. 


ARBORVITAE LEAF 





mined and 
rolled leaf 


LARKSPUR LEAF 


0.1 in 


larva 


AZALEA LEAF MINERS, the cat- 
erpillars of a small moth, feed 
in the leaf tissues until about 
alf grown, then emerge and 
feed at the tip or margin. The 
caterpillar rolls or folds the leaf 
over itself and feeds inside this 
cover, in which it also pupates. 
Leaf rolls can be pulled off and 
destroyed. Dust plants with a 
stomach-poison insecticide to kill 
larvae feeding on surface. 


ARBORVITAE LEAF MINERS eat 
out the inside of needles at the 
branch tips. The caterpillars 
overwinter in the branches and 
emerge in late spring or early 
summer. Females lay eggs on the 
foliage. Cut and destroy infested 
tips. Adults and newly hatched 
larvae should be killed with a 
contact insecticide. 


COLUMBINE LEAF MINERS, also 
pests on asters, are fly larvae. 
As many as a dozen larvae at- 
tack one leaf. Infested leaves 
should be burned or buried. 
Spray plants with a contact in- 
secticide. 


LARKSPUR LEAF MINERS mine 
in leaf tissues of delphiniums. 
Adult flies puncture the under- 
surface of leaves, turning them 
brown. Destroy infested leaves. 
Spray or dust plants with a con- 
tact insecticide. Cultivate soil to 
kill pupae. 


BORERS feed inside stems, leaves, fruit, or roots. They 
are difficult to reach with sprays or dusts. An infected 
plant wilts and in time dies or breaks off. Bacteria and 
fungi enter the plants through the holes made by borers. 


COLUMBINE BORERS lay eggs 
on the ground or in debris near 
plants. A fall cleanup of debris 
destroys many eggs. Contact in- 
secticides in soil at base of 
plants kill caterpillars. 


LILAC BORER caterpillars win- 
ter inside the stem. Cut off and 
burn infested stems. Or kill 


borers inside holes in stems with 
a wire probe or squirt in a few 
drops of carbon bisulfide. 





BORER 


LEAF ROLLERS twist or roll a portion of a leaf over 
themselves and fasten it together with silk. They feed 
on the surface or at the edge of the leaf, and when full 
grown, pupate inside the roll. The two most common 
species of leaf rollers, attacking a wide variety of 
flowers and shrubs, are the Oblique-banded and the 
Red-banded. Both stomach-poison and contact insecti- 
cides are effective controls and should be applied as 
soon as damage is discovered. 


OBLIQUE-BANDED LEAF ROLLER RED-BANDED LEAF ROLLER 





‘olled spirea leaf 





MORNING-GLORY 


TEXAS LEAF- a: LEAF-CUTTER BEE 
CUTTING ANT 0.5 in. 





LEAF CUTTERS are bees, caterpillars, ants, or other 
insects that cut large pieces from leaves. Leaf-cutter 
ants, found in Louisiana, Texas, and southward, take 
the pieces of leaves to their nest and chew them up to 
make a mulch on which fungus grows. Leaf-cutting bees 
roll the piece of leaf into a thimble shape to line the stem 
cavity in which the larva is feeding. The Morning Glory 
Leaf Cutter cuts off the leaves of morning glories, zin- 
nias, dahlias, and other flowers. The caterpillars feed 
at night and hide during the day in the wilted leaves. 
Use stomach poisons as dusts or sprays. 


BAGWORMS move about in a 
bag of tough silk, covered with 
needles or twigs. Especially dam- 
aging to conifers. In late summer 
the caterpillars form pupae inside 
the bags. Winged males emerge in 
the fall and mate with the wingless 
females, which lay their eggs inside 
the bag and never emerge. Bags 
can be picked by hand, or plants 
sprayed with a stomach-poison in- 
secticide while larvae are feeding. 
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SAWELIES belong to the same order of insects as bees 
and wasps. Instead of stingers, the females have a saw- 
tooth-edged ovipositor with which they cut slits in leaves 
or bore holes into stems to lay eggs. The larvae of saw- 
flies resemble caterpillars of moths and butterflies and, 
like them, feed on foliage. VIOLET SAWFLY 


VIOLET SAWFLIES, pests of 
both violets and pansies, feed at 
night. They first eat out the un- 
derside of the leaf and skeleton- 
ize it. Then they eat holes 
through the leaf and may com- 
pletely defoliate a plant. Blisters 
are formed on the leaves where 
the females lay eggs. Spray 
plants with a stomach-poison in- 
secticide. 


BRISTLY 
ROSE-SLUG 


ROSE-SLUGS are the larvae of 
several species of sawflies. 
Bristly Rose-slug larvae feed first 
on the undersurface of the 
leaves, skeletonizing them, then 
eat holes through the leaves. As 
many as six broods are produced 
in a season. The Rose-Slug feeds 
on the upper surface of the leaf 
and produces one generation in 
a season. Larvae of the Curled 
Rose Sawfly eat the whole leaf, 
usually feeding in a curled po- 
sition like a grub. Slugs can be 
killed with stomach-poison insec- 
ticides applied to leaves in early 
stages of the feeding. 

The Bristly Rose-slug and the 
Rose-Slug pupate in debris or 
loose soil; hence a fall cleanup 
destroys the pupae. The Curled 
Rose Sawfly larvae pupate in 
woody or pithy stems. Paint 
pruned ends of stems and get 
rid of debris. 


ROSE-SLUG 









BLISTER 
BEETLE 


BLACK BLISTER BEETLES are 
pests of asters, zinnias, chrysan- 
themums, anemones, and other 
flowers. They commonly eat the 
petals in preference to the 
leaves. The Black Blister Beetle 
resembles the Striped Blister 
Beetle (p. 74) in life history and 
habits and is controlled by the 
same methods. 


BEETLES Some of the many species of beetles feed on 
the foliage, flowers, stems, roots, or fruit of shrubs and 
flowers. Some are damaging only in the larva, or grub, 
stage; others do their greatest damage as adults. Both 
larvae and adults have chewing mouthparts. Some are 
pests in both stages. Many beetles are general feeders; 
others attack only one kind or related plants. 


ROSE LEAF BEETLES feed on the 
blossoms of irises and peonies 
as well as roses. They also eat 
leaves, blossoms, buds, and 
young fruit of pears, plums, ap- 
ples, peaches, strawberries, and 
others: They can be hand-picked 
or jarred into a pail of kerosene 
and water. They feed deep in 
flowers or buds and are hard to 
reach with insecticides. Pyre- 
thrum or other contact insecti- 
cides are effective. 


ROSE LEAF 
BEETLE 
0.1 in. 





ROSE CHAFERS are general 
pests of flowers and shrubs and 
also of many fruit and vegetable 
crops. Adult beetles appear in 
late spring or early summer, 
feeding first on the flowers and 
then on foliage. The larvae feed 
on the roots of grass and burrow 
deep into the soil to hibernate. 
Adults can be hand-picked, or 
infested plants can be sprayed. 
Rose Chafers are deadly poison- 
ous to chickens. 


ROSE CHAFER 


FULLER ROSE BEETLES are wee- 
vil pests (p. 78) of roses, carna- 
tions, geraniums, gardenias, 
chrysanthemums, azaleas, and 
many other shrubs and flowers. 
Adults feed at night, eating the 
margins of the leaves. The grubs 
feed on the roots, causing the 
foliage to turn yellow. They can 
be controlled by the same meth- 
ods used for the Rose Curculio. 


BLACK VINE WEEVILS are pests 
of gardenias, azaleas, begonias, 
spirea, arborvitae, rhododen- 
dron, and many other flowers and 
shrubs. The larvae feed first on 
the root hairs of plants and 
then on larger roots, stripping 
them of bark. The grubs hiber- 
nate in winter, feed again on the 
roots in spring, then form pupae 
and emerge as adults in early 
summer. The adult weevils (p. 78) 
are active at night, eating foliage 
for about a month before laying 
eggs in soil. Spray or dust with 
a stomach-poison or a contact 
insecticide. 


ROSE CURCULIOS are weevils 
(p. 78) with especially long 
snouts, or beaks. They eat holes 
in the stems or unopened buds 
of roses. Injured buds may not 
open, or if they do, the petals 
are filled with holes. The larvae 
develop in the young fruit or 
hips, and when full grown, drop 
to the ground to pupate. Bee- 
tles can be hand-picked or 
jarred from the plant into a con- 
tainer of water and kerosene. 
Dust plants with a stomach- 
poison or contact insecticide. 
Destroy infested rose hips. 







FULLER 
ROSE 
BEETLE 
0.4 in, 


CURC 
0.3 in. 


97 


FIELD AND FORAGE CROP PESTS 


All field crops are food for insects. Losses average 10 
percent, but in epidemic outbreaks entire crops are lost. 


GRASSHOPPERS About 600 species of grasshoppers 
inhabit North America. Ninety percent of the damage 
is due to five species that attack field crops; more than 
20 species are damaging to grasslands. The dry grass- 
lands east of the Rocky Mountains, where the annual 
rainfall is less than 30 inches, periodically have grass- 
hopper outbreaks in which the crop losses amount to 
millions of dollars. Most species of grasshoppers are 
general feeders, though they prefer young, green plants. 
In epidemic outbreaks the hungry hordes will eat any 
food available. They will strip a tree or bush of its 
foliage and then feed on the bark. In heavy outbreaks, 
with 50 or more grasshoppers to the square yard, grass 
is cropped close and permanently injured, exposing 
the land to wind and water erosion. 

Most grasshoppers lay eggs in late summer or early 
fall. The female pushes her ovipositor as deep as two 
inches into the soil, depositing her eggs in packets con- 
sisting of as many as 100 eggs. These masses of eggs, 
glued together with particles of soil, are called pods. 
Each female may lay as many as a dozen pods. The 
eggs hatch in the spring, and the nymphs begin eating 
immediately. The number of times they shed before 
becoming adults varies with the species but is usually 
five or six. Most species produce only one generation a 
year, but the Migratory Grasshopper and several others 
may produce two generations in warm climates. Plowing 
or disking the land in the fall buries some of the eggs 
so that the nymphs cannot make their way to the surface. 


98 FIELD AND FORAGE CROPS 








TWO-STRIPED GRASSHOPPER ._ 


1.5 in. “> 
laying eggs * 






These five species of grasshop- 
pers are the most damaging to 
field and forage crops in the 
United States. The ear of corn 
above has only a few scattered 
kernels because grasshoppers 
ate off silks before pollination. 





Bare range land was scoured by foraging grasshopper 
horde. Grass still grows heavy under screened plot. 


Others are exposed to the weather or to predators. 
Poisoned baits (sweetened bran containing arsenic, 
chlordane, or similar poisons) are used effectively to 
kill adults, and large areas in western states are sprayed 
with contact insecticides from airplanes. 
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APHIDS damage plants by sucking the sap from the 
stems, leaves, or roots. They stunt the plant’s growth, 
or in heavy infestations cause it to die. Aphids have 


complex life cycles (p. 66). 


GREENBUGS are aphid pests of 
grains. In warm climates they 
are active throughout the year. 
In cool climates males and fe- 
males are produced in late sum- 
mer. They mate, and the females 
deposit eggs in the folds of 
leaves. Greenbugs are parasit- 
ized by a small wasp that lays 
its eggs in the aphid's body. 
The wasp's larvae feed on the 
aphid's internal organs. In a 
cool spring, the aphids build up 
a large population before the 
wasps become active. Plow un- 
der volunteer crops. Plant resis- 
tant varieties. Use contact insec- 
ticides to check infestations of 
Greenbugs. 


wasp parasitizing aphid 


‘stunted 
wheat 








CORN ROOT APHIDS infest the 
roots of corn. The corn grows well 
until about a foot tall and then 
becomes stunted and yellowed. 
The aphids winter in the egg 
stage, stored in the nests of the 
Cornfield Ant. As soon as they 
hatch in spring, the young are 
pastured first on the roots of 
weeds or grasses, then on corn 
plants. The aphids produce 
winged generations that fly to 
other plants, where they are cap- 
tured by ants and put to work. 
The ants eat the honeydew ex- 
pelled by the aphids. Ant nests 
should be destroyed by plowing 
or by treating the soil with a 
contact insecticide. 


~S_ corn Roor 
~ APHID 








MEADOW SPITTLEBUG 


in spittle 


SPITTLEBUGS damage plants as nymphs, sucking the 
juices from stems or leaves. The nymphs surround them- 
selves with a mass of froth, or spittle, as they feed. The 
squat, broad adults are sometimes called froghoppers. 
The Meadow Spittlebug, a pest of alfalfa and other 
legumes and also of many ornamentals, produces only 
one generation in a season. The nymphs hatch from 
eggs laid in stubble. Spray plants with contact insec- 
ticides before fall harvest to kill egg-laying adults or 
in early spring to kill young nymphs. 


PLANT BUGS, also called leaf bugs, are a family of 
true bugs containing many species that damage and 
deform plants by sucking out juices. Some feed on only 
one group of plants, such as grasses; others, such as 
the Tarnished Plant Bug (p. 71), are general feeders. 







LEGUME BUGS are pests of lew LEGUME BUG 
gumes and other plants. Nymphs 0.3 in. 
are most damaging, but adults 
also feed on plants. Both intro- 
duce a toxin causing deformities. 
Adults overwinter, and females 
lay their eggs in plant tissues in 
spring, with four or five genera- 
tions produced in a season. Use 
a contact insecticide in spring 
when nymphs begin to feed. Do 
not spray plants in flower, thus 
killing bees that pollinate crop. 









young nymph 
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red nymph 


CHINCH BUGS are major pests of corn but also dam- 
age other grains and grasses. Adults overwinter in de- 
bris, and in the spring the females lay eggs at the base 
of plants, on which the nymphs feed by sucking out 
juices. Young plants are commonly killed; older plants 
survive but may not produce. As food plants are 
exhausted in one place, the nymphs migrate in droves 
to find new food plants. Chinch Bugs can be killed with 
contact insecticides sprayed or dusted on infested 
plants, or the insecticides may be used as a chemical 
barrier to prevent entry of crawling nymphs. Some crop 
varieties are resistant to Chinch Bugs. Crop rotation 
prevents population buildup. 


CEREAL LEAF BEETLES, from Europe, were first found 
in the U.S. in 1962 and are now a potential major pest 
of grain crops in the Midwest. Adults survive cold winters 
by hibernating under debris. The larvae hatch from 
eggs laid in early spring and feed on the leaves of 
young plants. They pupate in June, and adults appear in 
July, feeding until winter. 
pupal case 

CEREAL LEAF BEETLE (earthen cell) 


larva in 
case 








ROOTWORMS are grubs, or beetle larvae, that injure 
plants by feeding on or in their roots. Often the adults 
damage entirely different plants. 


NORTHERN CORN ROOT- 
WORMS, which feed only on 
corn, are pests from New York 
westward to the Rocky Moun- 
tains, especially in the northern 
Mississippi Valley. Infested plants 
grow slowly and are weakened 
so that they topple in wind or 
heavy rain. The larvae also trans- 
mit wilt, a bacterial disease. In 
midsummer the larvae leave the 
roots and pupate in the soil. 
The adults, which feed on a 
variety of plants, die after lay- 
ing eggs around roots of corn- 
stalks in the fall. Eggs hatch the 
following spring. Rotating crops 
is effective. Chemical controls 
include soil treatment with con- 
tact insecticide before plowing, 
or sprays or dusts on adults. 


SOUTHERN CORN 
ROOTWORM 


SOUTHERN CORN ROOT- 
WORM damage is similar to 
injury by the Northern Corn 
Rootworm, but worms also bore 
into stalks at soil line. Adults 
are equally damaging. 


GRAPE COLASPIS grubs (Clover 
Rootworms) feed on the stems 
and foliage of grapes and other 
plants. Adult beetles emerge in 
midsummer and lay their eggs 
around roots of cover crops such 
as clover. The grubs feed on the 
roots until cold weather, then 
hibernate until spring, when they 
continue feeding. If a field is 
plowed in spring and then 


planted in corn, the half-grown 
grubs feed on roots. Fall plow- 
ing exposes grubs to freezing. 







GRAPE COLASPIS 
0.2 in. 











grub 
0.2 in. 








NORTHERN 
ROOTWO 





FLEA BEETLES, especially abun- 
dant in cool, wet seasons, attack 
many field and garden crops. In 
addition to eating leaves and gen- 
erally weakening a plant, they 
transmit the bacteria for Stewart's 
disease, a wilt. Heavy infestations 
sometimes cause a complete loss of 
crops. Keep fields free of weeds 
under which the beetles hibernate 
in winter. For other controls see 
p: 62. 





ORIENTAL BEETLE 















WHITE GRUBS of a number of 
species eat the roots of lawn 
grasses, corn, wheat, and forage 
crops. Infested corn plants may 
die after growing to a height of 
about two feet. In addition to the 
grubs of May and June beetles, 
larvae of the Oriental Beetle are 
serious pests. Control by soil fumi- 
gation and by other methods de- 


WHEAT in scribed on p. 65. 
WIREWORM 
0.3 in. 


07 in. 


WIREWORMS of several species 
injure corn, wheat, lawn grasses, 
and root crops. The Plains False 
Wireworm, particularly damaging 
to wheat, is a darkling beetle larva 
rather than a click beetle as are 
true wireworms. Controls are given 
on p. 63. 


PLAINS FALSE “WIREWORM 


WEEVILS, the largest family of beetles, are easily rec- 
ognized by their long snout, at the end of which are 
their chewing mouthparts. When disturbed, many wee- 
vils ‘play dead.’’ Some weevils are pests of vegetable 
crops (p. 78), fruits (p. 125), and stored products 
(p. 146). Many are as damaging in the grub, or larva, 


stage as they are as adults. 


ALFALFA WEEVILS, important 
pests in western U.S., winter as 
adults in debris on the ground. 
In spring they emerge and feed 
on alfalfa or other legumes. The 
females lay their eggs in cavities 
chewed into the stems. At first 
the grubs feed where they hatch; 
later they move up to the tips. 
Often the plant is stunted, and 
the entire first-growth crop may 
be lost. When full grown, the 
larvae spin cocoons, and the 
adults appear in about ten days. 
Adults can be killed with con- 
tact insecticide. Consult agricul- 
tural agent for best time to 
apply and for advice on use of 
sprayed crop as livestock feed. 


BILLBUG is a name used for sev- 
eral species of snout beetles that 
attack corn, wheat, and other 
grains. Adult Maize Billbugs eat 
holes in the stems and leaves of 
corn. The grubs, even more dam- 
aging, feed on the taproots and 
in the pith of the stalks, forming 
pupae in late summer or early 
fall. Adults hibernate in winter. 
Crop rotation is an effective con- 
trol for the Maize Billbug and 
the similar, more southern Cur- 
lewbug. Maize Billbugs can be 
destroyed in hibernation by 
raking a field and burying de- 
bris. The Bluegrass Billbug feeds 
on wheat, timothy, and other 
grasses in the grub stage. 


ALFALFA MAIZE 
BILLBUG 


0.6 in. 






CURLEWBUG 


0.6 in. 
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0.3 in. 
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SWEETCLOVER WEEVIL 
0.2 in. 





CLOVER ROOT 
CURCULIO 


CLOVER LEAF WEEVILS, also 
pests of alfalfa, are most dam- 
aging in early spring and may 
destroy an entire crop. The grubs 
feed on leaves at night and hide 
beneath plant during the day. 
They complete growth by late 
spring and spin a cocoon in the 
soil or on the plant. Adults 
emerge in early summer. After 
a brief period of feeding they 
become relatively inactive until 
fall, then mate and the females 
lay eggs. Larvae that hatch in 
the fall hibernate until spring. 
Some eggs do not hatch until 
spring. In wet seasons many lar- 
vae are killed by fungus disease. 
A field can be plowed and 
planted in grass, or crop sprayed 
with a contact insecticide. 


SWEETCLOVER WEEVILS and 
closely related Clover Root Cur- 
culios are pests of nearly all 
legumes. The grubs burrow into 
the roots, causing plants to wilt 
and die. These weevils usually 
overwinter as young larvae, 
though in some regions they 
pass the winter in the egg or 
adult stage. Larvae complete 
their development by late spring, 
then form pupae and emerge 
as adults by summer. Adults feed 
on foliage for about a month, 
after which they become less ac- 
tive until fall, when they begin 
to feed again. At this time they 
mate and females lay eggs on 
food plant. Control is difficult. 
Fields can be plowed in early 
spring or late fall and planted 
in grass or other non-legume 
plant. Contact insecticides will 
kill weevils but may make crop 
unusable as a livestock food. 






LESSER CLOVER LEAF WEE- LESSER 
VILS are most damaging to red CLOVER 
clover but may also attack al- 
WEEVIL 
falfa and sweetclovers. The dam- . 

i .. O.1 in, 
age, greatest in dry seasons, is 
done largely by the grubs, which 
feed on the stems, leaves, and 
buds. An infested plant wilts 
and dies. No good control meth- 
ods have been discovered. 


BOLL WEEVILS are one of the 
more than 100 insect pests of 
cotton. As many as seven gen- 
erations of Boll Weevils are pro- 
duced in a season, damaging 
the plant at all stages of its 
growth. Each generation com- 
pletes its development in about 
three weeks in good weather. 
Adults that emerge from hiber- 
nation in debris near cotton 
fields begin feeding on the buds 
of young cotton plants. The fe- 
males lay one egg in a deep 
puncture in each developing 
flower bud, or square. If not 
enough squares are available, 
more than one egg may be laid 
in a square. The larvae feed in 
the square, causing it to turn 
yellow and drop. In heavy infes- 
tations the bloom of an entire 
crop is destroyed. When bolls 
do form, the weevils feed in- 
side. Young bolls drop from the 
plant; older ones are stained or 
decay. Controls consist of de- 
stroying cotton stalks or debris 
in which adults hibernate, plant- 
ing early maturing varieties of 
cotton, and using contact insec- 
ticides to kill the feeding larvae 
and adults. Timing is critical in 
the success of these controls and 
varies with local conditions. Con- 
sult regional agricultural agent. 
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CATERPILLARS of moths ‘and butterflies are common 
pests of field and forage crops. Methods of combating 
them are much the same as those used in controlling 
caterpillars that damage vegetable crops (p. 80). All 
have strong chewing mouthparts. 


COTTON LEAFWORMS crawl 
by looping their body, like 
measuring worms. Unlike almost 
all other moths, the adults may 
be pests, using their spiny 
mouthparts to make slits in 
grapes, peaches, or other fruit 
to get the ‘sweet juices. The lar- 
vae hatch from eggs laid on the 
underside of cotton leaves. 
later they pupate in folded 
leaves. A life cycle is completed 
in about a month, with as many 
as three or four generations a 
season. No stage survives win- 
ter in the U.S., the pest invad- 
ing each year from Central 
America. Both stomach-poison 
and contact insecticides are ef- 
fective controls. 


view of egg 


COTTON 
LEAFWORM 


1.3 in. 
body length 


PINK BOLLWORMS feed on 
cotton blossoms, or squares, 
causing them to wilt and drop. 
Later they feed in the bolls. Pink 
Bollworms winter in cocoons in 
the soil, inside bolls, or in the 
seed. Larvae may remain in this 
resting stage for more than two 
years, which accounts for the 
world-wide spread of this pest. 
Each generation requires about 
a month, with as many as six 
generations a season. Worms 
in the seed are killed by heat 
(145 degrees F.) or by fumiga- 
tion. Early crops give harvests 
before the pests are numerous. 
Plow under crop residues or use 
contact insecticides. Consult lo- 
cal agricultural agent for timing. 


PINK BOLLWORM 







caterpillar 
0.5 in. 








green phase 


CORN EARWORMS, known as 
Bollworms and Tomato Fruit- 
worms, are the major pests of 
sweet corn in the U.S. From 500 
to more than 2,000 eggs are laid 
by each female. The larvae feed 
on the unfolding leaves, some- 
times stunting the plants. Great- 
est damage occurs when the corn 
is in the tassel, or silk, stage, 
as the larvae that hatch on the 
silks feed there and also on the 
developing kernels. In addition 
to destroying the kernels, the 
larvae open avenues for molds 
and for other insect pests. The 
worms feed also on the flowers 
of tomatoes and eat the green 
fruit. They feed on the buds of 


pupa in soil 


female laying. 
eggs on corn silk 


b 


tobacco plants and in the seed 
pods. In cotton-growing areas 
they feed on the tips of the 
plants, on the blossom, and in 
the bolls. Up to seven genera- 
tions are produced each year in 
warm climates; three or four in 
the Corn Belt, only one in north- 
ern states. Corn Earworms over- 
winter in the soil in a pupa case, 
hence plowing in late fall de- 
stroys many or exposes them to 
freezing temperatures. Feeding 
worms can be killed with contact- 
insecticide dusts. Some hybrid 
corn varieties are resistant to 
Corn Earworms. Early maturing 
varieties can be harvested before 
the pest population builds up. 


FIELD AND FORAGE CROPS 109 












ARMYWORM 


cluster 


ARMYWORMS hibernate as 
half-grown caterpillars that be- 
gin feeding in spring and are 
full grown by early summer. 
They burrow into the soil, pu- 
pate, and emerge as night-flying 
moths that are identified by the 
white dot on each front wing. 

Female moths, after a period 
of feeding on nectar or decay- 
ing fruit, lay their eggs on grass 
or other plants. Larvae hatch in 
about a week and begin feeding 
ravenously on the plants around 
them. If conditions have been 
favorable, many thousands of 
caterpillars are produced. When 
the plants are consumed in one 
area, the hungry hordes move 
in ‘‘armies" to find a new sup- 


egg cluster 
on corn leaf 
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FALL ARMYWORM 


larva 
1.5 in. 


le 





ply. Caterpillars of this second, 
or summer, generation become 
full grown in late summer. They 
pupate, and the adults emerge 
in the fall, each female laying as 
many as 2,000 eggs, in clusters 
of 25 to 100. These hatch into 
the larvae that overwinter. 

The summer generation does 
the greatest damage, and in the 
years of severe outbreaks many 
crops are attacked and com- 
pletely destroyed. The caterpil- 
lars hide during the day and 
feed at night; hence a crop may 
be destroyed completely before 
the caterpillars are noticed. 
Armyworms are parasitized by a 
fly that lays its eggs on the cat- 
erpillar's back; the fly’s larvae 
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then feed on the caterpillar and 
kill it. A tiny wasp that lays its 
eggs inside the Armyworm's eggs 
is an even more effective natural 
control of this pest. 

Advancing “armies” of these 
caterpillars can be trapped in 
deep furrows containing kero- 
sene or a contact insecticide. 
Poison-bran baits such as those 
used for grasshoppers (p. 98) 
can be spread in the path of 
the migrating caterpillars, or 
fields can be sprayed with con- 
tact insecticides. When the 
worms disappear, indicating that 
they have burrowed into the 
ground to pupate, shallow plow- 
ing will expose the pupae to 
predators and to weather. 





FALL ARMYWORMS are a 
southern species closely related 
to the Armyworms. Sometimes 
the moths fly into northern states, 
appearing there in the fall. They 
do not survive northern winters, 
however. In the South as many 
as six generations are produced 
in one season. The caterpillars 
feed first on grass, then move to 
corn or other field and vegetable 
crops. In the South the caterpil- 
lars go by the name of Grass 
Worms. Fall Armyworms do not 
hide during the day as do Army- 
worms. In addition to the con- 
trols effective against the Army- 
worm, it is important to keep 
fields free of grass on which 
the larvae feed first. 


FIELD AND FORAGE CROPS 





I 


EUROPEAN CORN BORER 


EUROPEAN CORN BORERS are 
the most injurious pests of corn 
in the U.S. From their point of in- 
troduction in the Boston area, 
just before 1917, they have 
spread across the continent to 
the Rocky Mountains. 
Originally the European Corn 
Borer produced only one genera- 
tion each season, but in the East 
it now usually produces two. 
Though corn is preferred, the 
caterpillars, particularly those of 
the second generation, will feed 
on many other kinds of plants. 
European Corn Borers overwinter 
as caterpillars in the stems of 
food plants. In the spring they 
pupate in the stem, emerging as 
night-flying adult moths in about 
10 days. During the day the 
moths stay in hiding under the 
corn leaves or in weeds nearby. 
The female moth lays her eggs 
in flat clusters of a dozen or 
more on the underside of the 
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pupa 
in stalk 





leaves of food plants. Each fe- 
male may lay a total of nearly 
2,000 eggs, which are at first 
white but later turn yellowish. 

Newly hatched larvae are yel- 
lowish. They feed first on the 
leaves, then bore into the stem 
or the ear, where they feed until 
full grown, in about a month. 
Where there are two generations 
per year, the first is completed 
by midsummer, and the larvae 
of the second generation are 
full grown by winter. 

Often many borers attack a 
single plant, weakening it and 
causing it to fall over. Food 
canals in the cornstalk are cut 
off so that ears of corn do not 
form properly. Borings are also 
openings for other inseci pests 
and for rot fungi. 

Stems and stalks in which 
borers might hibernate should be 
plowed under in the fall or early 
spring. Resistant varieties of 





corn should be planted. Some 
hybrid varieties give a good 
yield of corn even though in- 
fested with borers. Late plant- 
ing of any variety will reduce 
the infestations but may also 
lower the yield of corn. Where 
economical to do so, corn may 
be rotated with legumes. Of the 
many natural enemies that biolo- 
gists have introduced from Eu- 
rope, the most effective are three 
species of wasps and a species 
of fly, all of which parasitize the 
caterpillars. Contact insecticides 
can be applied to infested plants 
either as dusts or sprays, but 
their effectiveness depends to a 
great degree on proper timing. 
Generally the insecticide is ap- 
plied when 70-80 percent of the 
plants in a field show signs of 
infestation. Local agricultural 
agents can advise the time and 
recommended rates of spray per 
acre for use in a particular area. 


TOBACCO HORNWORMS are 
the large caterpillars of attrac- 
tive moths. They overwinter as 
a distinctive chrysalis, with its 
tongue in a separate handlelike 
projection. The handle is longer 
than the closely related Tomato 
Hornworm's (p. 82). The giant 
caterpillars are ravenous feed- 
ers on the leaves of many 
plants. They can be destroyed 
by hand-picking them, or if es- 
pecially abundant, with insecti- 
cides. Fall plowing to expose 
the pupae is also effective. At 
rest, caterpillars hold front of 
body erect in a stiff sphinxlike 
pose. The naked pupa has a dis- 
tinctive handle in which the pro- 
boscis fits. Swift-flying adults are 
called sphinx or hawkmoths. 


CAROLINA SPHINX 


4-5 in. 
wingspread 


OBACCO 
HORNWORM 








STALK BORERS are moths that 
overwinter as eggs attached to 
grass or weeds. The eggs hatch 
in early spring, and the larvae 
bore immediately into the stem 
of a plant, usually the one on 
which the eggs were laid. Later 
the caterpillars move to giant 
ragweeds, corn, and other large 
plants. In August they pupate, 
either in the stem or in the soil 
nearby, and emerge as adult 
moths in late summer or early 
autumn. The females lay eggs 
before winter. Stalks and debris 


SOUTHERN CORNSTAL should be plowed under in fall. 







1.3 in. wingsprea 






caterpillar, 
0.8—2.0 in. 







BORER ] j SOUTHERN CORNSTALK BOR- 
caterpillar } 
1.0 in. ERS are pests from southern 


U.S. to South America. The simi- 
lar Southwestern Cornstalk Borer 
occurs only in southwestern Unit- 
ed States and Mexico. Infested 
corn is stunted, the stalks en- 
larged or swollen. Ears are poor- 
ly formed and may drop. The 
caterpillars overwinter in the 
cornstalks, change to pupae in 
early spring, and emerge as 
adults before summer. As many 
as three generations are pro- 
duced ina season. Destroy stalks 
harboring hibernating larvae; ro- 
tate corn with legumes. 


to 1.0 in. 


LESSER CORNSTALK BORER LESSER CORNSTALK BORERS, 
1.0 in. wingspread pests in southern U.S., bore into 
% si the base of cornstalks and also 
legumes, stunting and deform- 
ing the plants. They usually over- 
winter as larvae, forming pupae 
in late winter and emerging as 
adults in early spring. Two gen- 
erations are produced in a sea- 
caterpillar son. Destroy stalks in which lar- 
0.8 in. vae overwinter. 
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WEB-WORMS are general feed- 
ers, though some species are es- 
pecially damaging to lawns or 
to particular field crops. Blue- 
grass Webworms and related 
species are lawn pests. They 
feed only at night, cutting off 
blades of grass and dragging 
them into their silk-lined tun- 
nels formed along the surface of 
the ground. The adult moths, 
which have a prominent snout, 
are commonly seen flying over 
grassy areas at dusk. The Corn 
Root Webworm (illustrated) at- 
tacks corn, tobacco, and other 
crops as well as grasses in which 
they hibernate. Plowing is an 
effective control for pests of field 
crops. Lawns can be treated with 
a contact insecticide. 


ALFALFA CATERPILLARS feed 
on alfalfa and other legumes. 
Winter is passed in the pupa 
stage, from which butterflies 
emerge in early spring. Females 
lay eggs on the leaves of plants, 
on which the larvae feed. There 
may be seven generations a 
year. Plants can be sprayed with 
a contact insecticide if the crop 
is not used for hay. 


CLOVER HEAD CATERPILLARS 
feed in the clover head, pre- 
venting flowers from opening, or 
on green developing seeds. First- 
generation moths appear in 
early summer and lay eggs on 
clover plants, where the larvae 
feed and pupate. Three genera- 
tions may be produced each 
season. Early cutting of crop de- 
stroys many larvae. The larvae 
are also parasitized by a wasp. 


to corn r 
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FLY MAGGOTS of only a few species are serious pests 
of field and forage crops. They damage plants in the 
same ways as do larval pests of vegetable crops 


(p. 84). feeding inside the stem, flowers, or seeds. 


CLOVER SEED MIDGES winter 
as larvae in a thin cocoon in the 
soil or under debris. They enter 
the pupa stage in the spring 
and emerge as adult flies in late 
spring. Within a few days the 
females deposit eggs in young 
clover heads, using their long 
ovipositor to reach deep inside. 
The developing larvae feed by 
sucking the sap from the flower 
parts, thus preventing the for- 
mation of seed. When full 
grown, in about a month, the 
larvae drop to the ground to 
pupate. Adults of this genera- 
tion appear in midsummer and 
lay eggs that hatch into the over- 
wintering larval forms. The best 
means of control is cutting the 
clover before it is in full bloom. 


CLOVER SEED 


female 


MIDGE laying 
0.1 in eggs in 
maggot, 

0.1 in., 

feeding 


in ovule 


cocoons in soil 





WHEAT STEM MAGGOTS are 
minor pests of wheat. In the fall 
they feed in the lower stem of 
the plant. Their damage is sim- 
ilar to that done by the Hes- 
sian Fly (p. 117). In summer the 
maggots feed near the wheat 
heads. Infected stems eventually 
turn white and die. Oats, barley, 
rye, and other grasses are also 
attacked. Wheat Stem Maggots 
overwinter as larvae inside the 
stem of their food plant. They 
form pupae in the spring and 
emerge as adult flies in early 
summer. A second generation 
starts in summer, and these lar- 
vae overwinter. Crop rotation 
and destruction of straw in which 
the larvae are feeding are ef- 
fective controls. 












WHEAT STEM 
MAGGOT 
.2 in. 









eggs 
on leaf 






HESSIAN FLY 
0.1 in, 














HESSIAN FLIES are the most 
damaging pests of wheat. They 
also attack barley, rye, and some 
species of wild grasses. The 
feeding of the larvae stunts the 
plant's growth or kills it if the 
infestation is heavy. Plants that 
survive give poor yields. Secon- 
dary fungus infections also oc- 
cur. The life history of the Hes- 
sian Fly varies with the region 
and the wheat-growing method. 

In winter-wheat plantings, 
eggsare laid on leaves of wheat 
that come up in late summer or 
fall, and the maggots move 
down the leaf to where it joins 
the stem and begin sucking 
out the plant’s juices. Growth 
is completed in two to six weeks. 
The larvae then form pupae in 
their last larval skin. The flat 
puparia look like flaxseeds. 
Adult flies emerge in the spring, 
and within a few days the fe- 
males begin laying eggs on the 


mature ] 
larva 
, 0.2 in. 


infested 
wheat 
stems 


leaves of the wheat plants. Again 
the larvae feed at the point of 
juncture of the leaf with the 
stem and form pupae before the 
wheat is ready for harvest. Adult 
flies emerge in late summer and 
lay eggs that start a second gen- 
eration on the winter wheat. 

Where spring wheat is grown, 
the second generation is com- 
pleted earlier, and the flies over- 
winter also as pupae. If fall 
planting can be delayed, the 
flies are unable to lay their eggs 
on the leaves in time for the 
larvae to complete development 
before cold weather. A_ local 
agricultural agent can specify the 
proper time for planting. Volun- 
teer wheat should be destroyed, 
as should the stubble after a 
harvest. Resistant varieties of 
wheat have been developed, and 
crops should be rotated where 
possible. Systemic insecticides 
are now available. 
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SAWFLIES AND CHALCIDS are among the few insect 
pests of plants that belong to the large order contain- 








WHEAT 
STEM SAWFLY 





ing bees, wasps, and ants. 


WHEAT 
JOINTWORM 


WHEAT STEM SAWFLIES are 
destructive to wheat and other 
small grains. The larvae feed in- 
side the stems, working from 
the top of the plant, where the 
eggs are laid, toward the bot- 
tom. Near the ground level the 
larvae eat out the inside of the 
stem completely, causing it to 
break off. The larvae plug the 
open base with droppings and 
then pass the winter in this 
chamber. Pupae are formed in 
the spring, and adult sawflies 
emerge in early summer. The 
best control is plowing under 
stubble. Planting corn, legumes, 
or other crops not attacked by 
the Wheat Stem Sawfly prevents 
buildup of pests. Resistant va- 
rieties of wheat are available. 


WHEAT JOINTWORM damage 
is similar to the injury done by 
the Hessian Fly, causing the 
wheat plants to break over. The 
break occurs at a gall-like swell- 
ing on the inside of which are 
the feeding maggots. Adult fe- 
males have a stiff ovipositor, 
with which they drill a hole into 
the stem of a wheat plant just 
above a joint. Inside the stem 
they lay from one to two dozen 
eggs. The feeding of the larvae 
on the tissues causes the stem 
to swell and twist. The full- 
grown larvae remain in the stem, 
wintering either as larvae or as 
pupae. Adults emerge in spring. 
Wheat stubble should be plowed 
under or burned. 


WHEAT STRAW-WORMS have 
two generations a year. Young 
plants are attacked in the spring 
and stunted by larvae that eat 
into the stem and developing 
heads. Larvae of the first gen- 
eration, full grown by May, form 
pupae in the plant stem and 
emerge as winged adults by 
early June. The females deposit 
their eggs in wheat stems, usual- 
ly only one egg per stem, and 
the larvae feed inside through 
the summer. They pupate in the 
fall and emerge from the straw 
or stubble as wingless adults in 
early spring. They look much like 
ants. The females lay eggs on 
young wheat, thus renewing the 
cycle. Crop rotation is effective. 
Stubble and volunteer wheat 
should be plowed under. 


CLOVER SEED CHALCIDS de- 
stroy the seeds of alfalfa and 
clovers. The larvae winter inside 
the seeds on the ground, form- 
ing pupae in early spring and 
emerging as adults in late 
spring. The tiny adults lay their 
eggs in the formed but still soft 
seeds, which then become food 
for the larvae. Adults are pro- 
duced from this generation by 
midsummer, and another gen- 
eration is started. In warm cli- 
mates there are as many as three 
generations. There is no good 
control for this pest. 


THIEF ANTS are not only house- 
hold pests (p. 24) but may also 
be field pests. They prefer pro- 
tein foods, but will eat corn and 
other seeds. Best control is cul- 
tivation of field to break up ant 
nests. 


CLOVER SEED /“/ J 
CHALCID 44. 
0.06 in. 
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PESTS OF FRUITS AND 
FRUIT TREES 


Entire fruit crops are sometimes lost because of insect 
pests. Some species attack through the roots, trunk, 
branches, or leaves. Other insects attack only the fruit. 
Some do damage in only one stage of their life history, 
while others are pests both as larvae and as adults. 


CATERPILLARS of moths and butterflies form the 
largest group of insect pests attacking fruit and fruit 
trees. A few caterpillars feed only on the fruit. Many 


others are leaf feeders. 


CODLING MOTHS are the most 
damaging pests of apples. They 
also attack pears, quinces, and 
other fruits. Adults appear in 
the spring and are active at 
dusk, the females laying their 
eggs on leaves, twigs, or fruit 
spurs. The worms at first feed 
on the leaves but soon crawl to 
the developing fruit and burrow 
inside, feeding near the core 
and on the seeds. When their 
growth is completed, usually in 
about a month, the larvae crawl 
to the outside and either drop 
to the ground or crawl down the 
trunk. They spin a cocoon under 
debris or loose bark and pass 
the winter in full-grown larval 


stage, transforming in spring 
into pupae and emerging as 
adults in about two weeks. In 
most areas there are two gen- 
erations a year. The first is com- 
pleted in midsummer; larvae of 
second generation overwinter. 

Control consists of cleaning up 
debris, including the loose bark 
on trees, to eliminate places 
where larvae spin cocoons. 
Trees can be sprayed with con- 
tact insecticides to kill larvae 
before they enter fruit. Do not 
spray until petals have fallen 
from flowers, as early spraying 
will kill honeybees visiting the 
blossoms. Do not spray within 
two weeks of harvest. 





FALL 
CANKERWORM 
wingspread, 1,3 in. 


CANKERWORMS eat leaves of 
trees and shrubs, often defoliat- 
ing them. The caterpillars move 


with a looping motion. Inch- 
worms and Measuring Worms 
are other names for these cater- 
pillars. Spring Cankerworms 
have three pairs of true legs on 
the thorax and two pairs of pro- 
legs on the abdomen. In crawl- 
ing, the rear of the body is 
brought forward so that the 
hind legs are against the front 
legs, the center of the abdomen 
forming a loop. Then the front 
part of the body is stretched for- 
ward full length. If disturbed, 
worm drops on a silk thread. 
Adult moths of the Spring 
Cankerworm emerge from the 
pupae in early spring. Males are 
winged, females wingless. The 
females lay their eggs in clus- 
ters on the bark of trees. As soon 
as they hatch, the larvae move 
to the leaves, which are usual- 
ly just coming out, and begin 
feeding. After about a month 
the full-grown caterpillars drop 








EYE-SPOTTED BUD MOTH 







SPRING 
CANKERWORM 


1.0 in, 


to the ground and _ pupate, 
emerging the following spring. 

Fall Cankerworms have a sim- 
ilar life history, but the adult 
moths emerge from the pupae in 
the fall and lay eggs that do 
not hatch until spring. The cater- 
pillars have three pairs of pro- 
legs at the end of the abdomen 
rather than two as in the Spring 
Cankerworm. 

Both pests can be controlled 
by painting a band of contact 
insecticide around trunk of tree 
to kill wingless females that 
crawl up the trunks to lay eggs. 
Spray foliage to kill larvae. 


BUD MOTHS of several species 
feed on the young buds of pear, 
apple, and other fruit trees. The 
caterpillars overwinter in silken 
cases attached to twigs and be- 
gin feeding in early spring. 
They form pupae and emerge 
as adults by midsummer, starting 
a second generation. They can 
be controlled by spraying with 
contact insecticides. 





wingspread, 0.64in. 
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PEACH TREE BORERS are the 
most damaging pests of peaches. 
The larvae winter in burrows in 
the tree trunk, from a foot above 
the surface to just beneath the 
soil level. When full grown, the 
caterpillars change into pupae, 
spinning a silken cocoon mixed 
with their excrement and gum 
from the tree. Adult moths 
emerge during summer and early 
fall. Unlike most moths, they fly 
by day. The females lay their 
eggs on the trunk of trees, com- 
monly on injured or previously 


0.8 in. 
wingspread 
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base of tree 


pupa 


infested trees. The larvae bore 
immediately into the bark and 
begin feeding. If an infestation 
is not stopped, the tree dies. 
Simple controls are effective, 
however. The trunk of the tree 
can be sprayed with a contact 
insecticide. Or crystals of para- 
dichlorobenzene spread in a cir- 
cle around the base of the tree 
trunk and covered lightly with 
soil will give off a gas and kill 
young borers in their burrows. 
Consult an agricultural agent for 
the best time to apply controls. 


LESSER PEACH TREE BORERS 
are similar to the Peach Tree 
Borer in appearance and in type 
of damage, though they general- 
ly attack higher on the trunk or 
in large branches. To control 
these pests, injured parts of tree 
must be sprayed in the fall, after 
the eggs have hatched. Larvae 
can also be dug out with a 
knife, as can Peach Tree Borers. 





PEACH TWIG BORERS feed on 
the new growth of peach twigs, 
causing them to wilt and die. 
If a twig dies before a larva 
completes its growth, the larva 
moves to another twig. When 
about half an inch long, the 
larva spins a cocoon on the 
branch of a tree and transforms 
into a moth. Females lay eggs on 
twigs. As many as four genera- 
tions are produced in a season, 
the later generations also attack- 
ing fruit. Apply a_ lime-sulfur 
or oil-emulsion spray to infested 
trees to kill larvae in cocoons. 
Check with your local agricul- 
tural agent. 


ORIENTAL FRUIT MOTHS, 
closely related to the Codling 
Moth, are pests principally of 
peaches but also attack apples, 
plums, pears, and other fruits. 
The full-grown larvae overwinter 
in silken cocoons attached to the 
bark of the tree or in debris on 
the ground. They transform into 
pupae and emerge as adult 
moths in the spring. In a few 
days the females lay their eggs 
on leaves or twigs. The larvae 
of the first generation feed on 
the young twigs, causing them 
to die. In about a month the lar- 
vae are full grown. They spin 
cocoons, pupate, and emerge as 
adults about a week later. In the 
South there are as many as 
seven generations a year; in the 
North, four. Later generations 
feed inside the fruit. Oriental 
Fruit Moths are controlled to 
some degree by an introduced 
wasp that parasitizes the cater- 
pillars. Many overwintering lar- 


wingspread 
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vae can be killed by cultivating 
the orchard in the spring. Apply 
contact insecticides to the trees 
approximately every three weeks. 













FRUITWORMS The Green Fruit- 
worm, though seldom abundant, 
feeds on apples and other fruits 
or on tender foliage and buds. 
The larvae, usually full grown by 
June, crawl down the tree and 
transform into the pupal stage 
in a silken cocoon in the soil. 
The adult moths emerge in late 
summer or fall and hibernate in 
winter. They die the following 
spring after mating and laying 
eggs. The worms can be killed 
with comact insecticides applied 


FRUIT-TREE LEAF ROLLER 
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in early spring before the buds 
have opened. The Green Fruit- 
worm occurs in eastern U.S.; the 
Cherry Fruitworm, similar in hab- 
its, mainly in the Northwest. 
Cherry Fruitworm larvae feed in- 
side cherries until full grown. 
They hibernate under the bark 
and transform into pupae in the 
spring. Adult moths emerge in 
early summer, and females lay 
their eggs on developing fruit. 
Trees should be sprayed with a 
contact insecticide at this time. 


LEAF ROLLERS eat leaves, green 
twigs, and buds, injuring many 
kinds of trees and shrubs (p. 93). 
Species that attack fruit trees 
feed on the developing fruit. 
Fruit-tree Leaf Roller caterpillars 
hatch in the spring from eggs 
laid on the bark or twigs the 
previous fall. They pupate in a 
roll of leaves held together with 
silk. The adult moths emerge in 
midsummer, and within a few 
days the females lay eggs. The 
most successful control is ob- 
tained with the use of an oil- 
spray insecticide applied to each 
of the brownish egg masses on 
the bark or twigs. 


WEEVILS that damage fruit or fruit trees do so both as 
adult beetles and as larvae, or grubs. Many kinds of 
weevils are pests also of vegetables (p. 78), field and 
forage crops (p. 105), and stored products (p. 146). 


PLUM CURCULIOS are pests of 
apples, cherries, peaches, plums, 
and other stone fruits. Adults 
hibernate beneath trash under 
trees and in early spring feed 
on buds and young leaves. The 
female chews a hole in a de- 
veloping fruit, then lays an egg 
inside. The beetle uses her snout 
to push the egg deep into the 
hole. Finally she cuts a crescent- 
shaped slit in the skin of the 
fruit below where the egg is 
laid. Hundreds of eggs may be 
laid in one fruit; the spots and 
crescents are a telltale sign of 
an infestation. The eggs hatch in 
about a week, and the grubs 


PLUM CURCULIO 


0.2 in. 
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slits in fruit 





ote crescent 


burrow into flesh toward the 
stone or seeds, around which 
they feed. The fruit usually drops 
before the larvae are full grown. 
When the larvae reach _ full 
growth, they emerge and bur- 
row into the soil to pupate. 
Adults appear in midsummer 
and feed on fruit on the ground 
until cold weather, when they 
hibernate. Orchards should be 
cleaned of trash under which the 
adults might hibernate. Plow or 
disk the orchard in early sum- 
mer to kill the pupae. Destroy 
any dropped fruit. Spray the 


trees with a contact insecticide 
after they have bloomed. 
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0.2 in. 


APPLE CURCULIOS ore similar 


to Plum Curculios in the damage 
they do to fruit. The Apple Cur- 
culio has a much longer snout 
and a broader body. Females do 
not make crescent-shaped scars 
on the fruit when they lay eggs, 
and the larvae pupate inside the 
fruit. The fruit becomes stunted, 
knotty, and mummified. In heavy 
infestations fruit drops before 
ripening. Adults emerge in mid- 
summer and feed until cold 
weather, then hibernate under 
debris until spring. Best control 
is a thorough cleanup of the or- 
chard when an infestation is dis- 
covered. Chemical controls are 
difficult, as beetles feed deep in 
fruit. A variety of the Apple 
Curculio attacks cherries. 


IMBRICATED 
SNOUT BEETLE 










APPLE CURCULIO 







APPLE FLEA 
WEEVIL 
0.1 in. 


APPLE FLEA WEEVILS are pests 
mainly in the Midwest. Adults 
feed on buds and young leaves 
in the spring. The grub, or larva, 
mines through the leaf tissues. 
At the edge of the leaf the larva 
forms a blister-like cell in which 
it transforms into the pupa. 
Adult beetles appear in late 
May or June, feed on the foliage 
for a few weeks, and then be- 
come inactive through the sum- 
mer. They hibernate in winter 
and begin feeding again in 
early spring. Contact insecticides 
applied beneath the trees will 
kill many of the hibernating 
adults in the fall, or trees can be 
sprayed in early spring. Check 
with your agricultural agent for 
the best time for spraying locally. 


IMBRICATED SNOUT BEETLES 
eat buds, young fruit, and leaves 
of apples and other fruit trees. 
Adults appear in June, feed for 
several weeks, then become in- 
active until spring. The larvae 
feed in roots of legumes and 
other plants. Control is by the 
same methods used for Apple 
Flea Weevil. 


BORERS that feed on the inner bark and sapwood of 
fruit and shade trees are the grubs, or larvae, of beetles. 
Usually they attack only the young or injured and 


already weakened trees. 





0.6 in. 


ROUNDHEADED APPLE TREE 
BORERS burrow into apple, 
pear, and other trees. The soft- 
bodied grubs have an enlarged, 
round area just behind their 
head and make round tunnels. 
Small trees are girdled and 
killed. Two (sometimes three) 
winters are spent as grubs. Full- 
grown grubs pupate in spring, 
and adults emerge in early sum- 
mer. They feed on leaves and 
twigs but do little damage. Fe- 
males lay eggs in slits cut in 
bark at base of trunk. Young 
grubs usually work near soil 
line; older grubs feed higher, 
bore deeper. Dig grubs from 
burrows with knife or wire probe 
or fumigate burrows. Contact in- 
secticides kill adults. 







grub 
to 
1.2 in. 


ROUNDHEADED 
APPLE TREE 
BORER 
0.9 in. 


FLATHEADED APPLE TREE 


BORERS attack nearly all kinds 
of trees and shrubs. The grubs 
burrow through the inner bark 
and sapwood and are especially 
damaging to young trees. The 
grubs, which work mainly on the 
sunny side of the tree, have a 
flattened enlargement just be- 
hind the head. The grubs hiber- 
nate in their burrows, which are 
filled with excrement and saw- 
dust. They form pupae in the 
spring and emerge in early sum- 
mer. Like the larvae, the adult 
beetles congregate on the sunny 
side of the tree, the females lay- 
ing their eggs in cracks in the 
bark. The trunks of young trees 
should be wrapped in paper or 
cloth. Borers can be dug out. 


FLATHEADED APPLE TREE 
BORER 0.5 in. 
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SHOT-HOLE BORERS tunnel in 
the inner bark of fruit and shade 
trees. The grub tunnels are 
branches from a parent gallery, 
about two inches long, in which 
the female beetle laid her eggs. 
When full grown the grubs form 
pupae at the end of the tunnel, 
and the adults bore straight out 
through the bark, making the 
identifying “shot holes.” The 
adult beetles fly from tree to 
tree. Females usually lay eggs 





PEACH BARK 
BEETLE 0.1 in. 
parent 








tunnels branching 
from parent gallery 


SHOT-HOLE BORER 


in an already injured tree. The 
leaves of an infested branch 
turn yellow and drop; small trees 
are killed. Infested trees should 
be sprayed with a contact in- 
secticide in late spring, when 
the adults are emerging, or in 
the fall, when the adults are 
laying eggs. Healthy trees are 
seldom attacked, as the females 
cannot find places to enter to 
lay eggs. The beetles overwinter 
in the grub stage. 


PEACH BARK BEETLES are 
closely related to the Shot-hole 
Borer and their damage is sim- 
ilar. The parent gallery runs 
across the grain of the trunk; the 
Shot-hole Borer’s gallery runs 
with the grain. Peach Bark 
Beetle grubs tunnel with the 
grain; Shot-hole Borer grubs 
work across the grain. Peach 
Bark Beetles are controlled by 
the same methods used for the 


SZ 


Shot-hole Borer. 
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SINUATE PEAR 
TREE BORER 
2 


cf F full-grown grub@ 
ry 0.5 to 1.5 in. 


SINUATE PEAR TREE BORERS 
tunnel through the inner bark 
of pear, hawthorn, and other 
trees. The larvae, or grubs, hi- 
bernate in the burrows, which 
cause the bark of the tree to 
split and darken. Full-grown 
grubs pupate in the spring and 
emerge in early summer as 
adults. The beetles feed on the 





foliage but do little damage at 
this stage. The females lay their 
eggs in cracks in the bark, and 
the grubs bore inside. Two years 
are required to complete a life 
cycle. Young trees are commonly 
killed. Dead or infested limbs 
should be cut off and destroyed. 
Trees should be sprayed twice 
—late May and early June. 


JAPANESE BEETLES feed on the foliage of many kinds 
of shade and fruit trees and also destroy fruit. Many 
beetles congregate on one plant. The grubs are major 
pests in lawns and greens, feeding on grass roots. In 
most areas two years are spent as grubs. The larvae 
then pupate in the soil, emerging as adults in midsum- 
mer. Adults are killed with contact-insecticide sprays 
or lured to traps. Grubs are killed by treating the soil 
with insecticides and also with ‘‘milky spore” (p. 13). 


JAPANESE BEETLE 





130 ° FRUIT FLY 


MAGGOTS, the larvae of flies, are sometimes serious 
pests of fruits. Maggots feed deep inside fruit; hence 
to be effective controls must be applied when the adults 


are laying eggs. 





0.3 in. 


APPLE MAGGOTS tunnel 
through apples, blueberries, and 
other fruits, reducing the flesh 
to a brown, decaying pulp. When 
full grown—and usually after 
the fruit has dropped—the mag- 
gots emerge and pupate in de- 
bris or in loose soil. Adults 
appear in late June or July the 
following summer. In about ten 
days the females lay their egg3 
in fruit, puncturing the skin with 
their sharp ovipositor. Lead ar- 
senate or contact insecticides are 
effective. An agricultural agent 
can advise best time to spray. 





CHERRY FRUIT FLIES infest 
pears, plums, and other fruits as 
well as cherries. The maggots 
hatch from eggs laid in slits cut 
in the fruit by the female flies. 
They feed on the flesh of the 
fruit and cause it to be dwarfed, 
misshapen, or decayed. When 
full grown, the worms drop to 
the ground and pupate in loose 
soil or under debris. Adults 
emerge late the following spring 
and feed on leaves or develop- 
ing fruit by scraping surface 
and sucking juices. Stomach- 
poison or contact insecticides, 
applied in spring are effective. 


Puparium 





APPLE 0. 

MAGGOT 
MEDITERRANEAN FRUIT FLY 
larvae feed on citrus fruits, 


peaches, plums, and other fleshy 
fruits. This dangerous pest has 
gained entry to continental U.S. 
several times through introduc- 
tions in Florida, but each time 
has been exterminated. Mexican 
Fruit Fly has been kept in check 
by inspection and control along 
Texas-Mexico border. 







IMPORTED CURRANTWORMS 
hatch from eggs laid on the 
leaves of currant or gooseberry 
bushes. The larvae eat from 
margin of leaf toward center. 
When full grown, they drop to 
the ground to pupate. In warm 
regions there are two and a par- 
tial third generation every year. 
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PEAR SLUGS are slimy, sluglike 
larvae that eat the foliage of 
pears, plums, cherries, and other 
fruit trees. Only the veins of 
the leaves remain. The full- 
grown worms pupate in the soil. 
A second generation appears in 
midsummer, in heavy infestations 
completely defoliating trees. 


SAWFELY LARVAE are leaf feeders (p. 95) attacking 
many plants. They are easily killed with stomach-poison 


or contact insecticides. 


APHIDS, or plant lice, are all similar in habits and 
life history, which is often complex (p. 66). All are 
injurious pests of plants, and some species are espe- 


cially injurious to fruits. 


WOOLLY APPLE APHIDS se- 
crete a woolly, white wax over 
their body as they feed. They 
overwinter either in the egg 
stage in crevices on the bark of 
elms or as nymphs hibernating 
on roots of apple trees. Nymphs 
that hatch from the eggs on elms 
feed on the leaves and buds. In 
the third generation winged 
forms appear and migrate to 
apple trees, where they feed on 
roots, causing galls to form. 
Sometimes they stay on the roots 
for two seasons, through sever- 
al generations. They stunt the 


tree’s growth and may kill it. 
These pests are difficult to con- 
trol. Stomach-poison or contact 
insecticides are effective if ap- 
plied heavily. An introduced 


wasp parasite is also effective. 
























APPLE APHIDS overwinter as 
eggs on the bark of trees. 
Nymphs hatch in early spring 
and feed first on buds. A con- 
tact insecticide applied at this 
time gives good control, es- 
pecially since all of the eggs 
hatch at about the same time. 
Trees can be sprayed a second 
time in late summer to kill 
winged adults that may have 
migrated from nearby orchards 
or from wild host trees. 
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ROSY APPLE APHIDS are pests 
principally of apples but may 
also infest pears, hawthorns, and 
such nonwoody plants as plan- 
tains. Leaves and twigs of an 
infested tree curl and the fruit 
becomes hard and knotty. 
The eggs hatch over a period of 
several weeks in early spring 
about the time the trees begin 
to bud. Dormant oil sprays (p. 22) 
will destroy both the eggs and 
newly hatched nymphs. 


SPIREA APHIDS collect in large 
numbers on the new growth of 
spirea and other plants. Also 
known as the Green Citrus 
Aphid, this species commonly at- 
tacks citrus in Florida and Cali- 
fornia. It causes leaves to curl, 
deforms fruit, and covers the 
ground with honeydew, on which 
black sooty mold grows. It also 
transmits a virus disease. 
Winged forms, produced when- 
ever a colony becomes crowded, 
migrate to other trees. Use con- 
tact insecticide sprays in early 
spring, before the population of 
aphids has built up. 


SCALES AND MEALYBUGS are so modified in body 
form that they are often not recognized as insects 
(p. 86). All of the thousands of species damage plants 
by feeding on their juices, thus stunting their growth 
and deforming the fruit. Scales and mealybugs are the 
most destructive insect pests of citrus. 


CALIFORNIA RED SCALE is the 
most damaging scale pest of 
citrus in California, occurring less 
abundantly in Texas, Arizona, 
and the Gulf states. California 
Red Scale is also a pest of many 
other fruit trees and ornamen- 
tals. It feeds on the stems and 
leaves as well as on the fruit. 
Nymphs crawl over the plant for 
several hours before settling to 
feed and secreting a waxy cov- 
ering over their body. Males ma- 
ture in about two months and 
emerge from scale as yellow- 
winged adults. Each inseminates 
an immobile female, then dies. 
Fertile females give birth to two 
or three young every day for 
several months. Four generations 
are produced every season. Trees 
are fumigated with hydrogen- 
cyanide gas or are sprayed with 
a contact insecticide to kill the 
“crawler nymphs. 
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PURPLE SCALE, a widely dis- 
tributed species, is the most 
damaging citrus scale pest in 
Florida. It also occurs in Cali- 
fornia. In addition to citrus, this 
scale infests avocados, pecans, 
and many ornamentals. In Flor- 
ida, controlled by spraying with 
oil to kill the young still crawl- 
ing and before they secrete a 
protective armor. Parathion and 
other contact insecticides are 
used in California. 


CALIFORNIA RED SCALE 


female 
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SAN JOSE SCALE is damaging 
to apple, pear, peach, cherry, 
and many other fruit and shade 
trees and ornamental plants. 
Heavy infestations may kill the 
trees, which are first weakened 
and their foliage yellowed. In- 
fested fruit is spotted. San José 
Scales overwinter as partly 
grown nymphs, or crawlers, that 
cling to the bark of the tree. 
They begin to feed in early 
spring, as soon as the sap starts 
to flow, and are full grown by 
the time the trees bloom. The 


winged males inseminate the fe- 


males, which never emerge from 
under their scale. Females give 
birth to as many as 500 nymphs 
in 1% months. The tiny mitelike 
crawlers move over the plant for 
several hours before settling to 
feed, secreting a waxy scale 
over themselves. In the crawling 
stage they may be blown by the 
wind or carried by man or other 
animals to infest other plants. As 
many as six generations are pro- 
duced each year. A dormant spray 
in late winter or early spring 
kills overwintering nymphs. Wasp 
parasites also effective. 


BLACK SCALE infests citrus, ap- 
ples, figs, grapes, pears, and 
many ornamentals in warm re- 
gions and is also a greenhouse 
pest in cold climates. In addi- 
tion to the damage done by 
sucking the plant's juices, large 
amounts of honeydew are ex- 
creted on which sooty mold 
grows. Controlled principally 
with oil sprays. An introduced 
wasp parasite is also effective. 














COTTONY-CUSHION SCALES 
are pests of citrus and many 
other fruit trees and ornamen- 
tals. The female, which has a 
brown or reddish body, secretes 
a large cottony mass containing 
as many as 1,000 red eggs. Both 
the young and the adults can 
move, although the female stops 
moving after her egg sac forms. 
The tiny males are winged. 

Cottony-cushion Scale, once 
the most damaging pest of cit- 
rus in California, was brought 
under control by Vedalia, a 
predatory lady beetle introduced 
from Australia. The use of in- 
secticides to kill other pests has 
destroyed the Vedalia in some 
areas, where insecticides must 
be used now to control the Cot- 
tony-cushion Scale until the bee- 
tles are again established. 


CITRUS MEALYBUGS suck the 
juices from the leaves, stems, 
and fruit of citrus and many 


other plants. In warm climates 
they are outdoor pests, some- 
times infesting potatoes and veg- 


etable crops. In cool climates 
they are pests of house plants 
and in greenhouses. Citrus Mealy- 
bugs expel large amounts of 
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honeydew. Females are covered 
with wax; males are winged. On 
small plants they can be picked 
off by hand, washed off with 
water, or killed with contact in- 
secticides. In groves lady beetles 
and parasitic wasps have been 
effective controls for Citrus 
and related Citrophilus, Grape, 
and Long-tailed mealybugs. 








WHITEFLIES are tiny insects in a family closely related 
to aphids and scale insects. Two dozen or so species, 
including the Greenhouse Whitefly (p. 88), are dam- 
aging to ornamentals and fruit trees, particularly citrus 
and other plants that grow in warm climates. Fruit on 
an infested tree is discolored by sooty mold. If an in- 
festation is allowed to persist, the plant’s growth is 
stunted and its yield is greatly reduced. All whiteflies 
have a similar life history. The female lays her eggs on 
short stalks attached to the underside of leaves. The 
nymphs hatch in 4—12 days and are called ‘‘crawlers"’ 
because they move about over the plant. Soon, how- 
ever, they insert their beaks into a stem or leaf and 
begin to feed on the plant's juices. When the nymphs 
shed, they lose their legs and their antennae are greatly 
reduced in size. At this stage the nymphs are immobile 
and resemble scales. On the fourth molt the adults 
emerge. Both males and females are winged and are 
covered with white, powdery scales. As many as three 
or four generations are produced in a season in warm 
climates. Infested plants should be sprayed in spring 
and fall with an oil emulsion or with a contact insecti- 
cide, such as malathion or parathion. Consult local 
agricultural agent for best time to spray. 
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TREE CRICKETS lay eggs in the branches or stems of 
trees and shrubs. The female drills a hole, lays an egg, 
then moves forward and repeats the process, sometimes 
laying several dozen eggs in a row. The stem beyond 
the punctures usually dies. Spray with lead arsenate or 
other stomach poison in summer before egg laying 
begins. Remove and burn punctured stems in the fall. 


CITRUS THRIPS is a serious pest in California but does 
not occur in Florida. It feeds on buds, new growth and 
young fruit, scraping away outer tissues and sucking up 
juices. Infested trees grow slowly and fruit shows dis- 
tinct ring scar. Thrips winter in the egg stage on leaves 
and stems. A life cycle is completed in about three 
weeks or less. Both stomach-poison and contact insec- 
ticides are effective. 
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CITRUS RED MITES, called Pur- 
ple Mites in Florida, cause the 
leaves of infested trees to be 
speckled, finally turning brown 


colored. The Citrus Red Mite is 
an especially serious pest in 
California. Six-spotted Mites are 
more abundant in Florida. They 


collect on underside of leaves. 


and dropping. The fruit is dis- 


MITES, relatives of spiders and ticks, have become 
more serious pests in recent years. Some of the newer 
insecticides kill the predators and parasites of mites. 
Only those mites especially damaging to citrus are de- 
scribed here. Other pests include the European Red 
Mite, Pacific Spider Mite, and Pear Leaf Blister Mite, 
which infest pear, cherry, apple, and other fruit trees 
of temperate regions. Mites are also pests of man 
(p. 45), domestic animals and pets (pp. 54—55), veg- 
etable crops (p. 85), and flowers and shrubs (p. 90). 
Oil sprays, sulfur dusts, and lime-sulfur sprays are 
effective controls, as are special miticides. Your agri- 
cultural agent can tell you the best chemical and time 
of application in your area. 


CITRUS BUD MITES, pests main- 
ly in California, feed on buds 
and blossoms of lemons, less 
commonly on other citrus. Fruit 
leaves and twigs are deformed. 


0.006 in. 


CITRUS RUST MITES, serious 
pests in Florida, damage mainly 
oranges but also injure grape- 
fruit, limes, and lemons. Females 
lay eggs on fruit and leaves. 





PESTS OF FOREST AND 
SHADE TREES 


Insect pests destroy more timber than do forest fires. 
Ordinarily the damage is not conspicuous, but in severe 
outbreaks whole stands of timber may be killed in one 
season. Some species spread plant diseases. State 
and national government agencies battle forest insects 
in large-scale control programs. 


BEETLES are damaging to trees both as adults and as 
larvae (grubs). Most injurious are the borers that work 
in the wood of the trunk or in the branches. 


SMALLER EUROPEAN ELM BARK BEETLE 


grub 
to 0.3 in. 


ELM BARK BEETLES are carriers 
of the deadly Dutch elm disease, 
caused by a fungus. The Smaller 
European Elm Bark Beetle was 
introduced to North America in 
1909, the disease in 1930. The 
Native Elm Bark Beetle is now 
also a carrier. Adults of both 
species appear in late spring 
or early summer and feed on 
branches or twigs. Eggs are laid 
only in dead or dying wood. 
Keeping trees healthy and elim- 
inating damaged or diseased 
portions gives partial control. 


ELM LEAF BEETLE 


grub 
0.5. in. 


0.2 in. 










ELM LEAF BEETLES overwinter 
as adults and in early spring lay 
clusters of eggs on underside of 
elm leaves. Grubs and adults 
feed on leaves. Grubs are full 
grown in about three weeks. They 
pupate in debris under tree and 
emerge as adults in about two 
weeks. Three or more genera- 
tions are completed in a year. 
Spray leaves with stomach- 
poison or contact insecticides to 
destroy grubs and adults, and at 
base of infested tree to kill grubs 
descending to pupate. 





BRONZE 
BIRCH 
BORER 
0.5 in. 






POPLAR BORERS are long- 
horned beetles. The grubs tunnel 





BRONZE BIRCH BORERS are 
mainly injurious to birches but 
may also attack willows, poplars, 
and cottonwoods. The larvae 
overwinter in the sapwood, form- 
ing pupae in early spring and 
emerging as adults in late spring 
or early summer. Females lay 
their eggs in crevices in the 
bark. On hatching, the grubs im- 
mediately burrow into the wood. 
Their tunnels, sometimes 4 feet 
long, may cut off the flow of 
sap. First the tips of the branches 
turn brown, then the tree dies. 
The Bronze Birch Borer, related 
to the Flatheaded Apple Tree 
Borer (p. 127), is most likely to 
attack sick or injured trees. Use 
contact insecticides for adults. 


LOCUST BORERS winter as 
small larvae in the bark and 
start their tunneling into the 
wood in spring, causing swollen 
areas to appear on the trunk. 
The borers commonly kill the 
tree. Full-grown grubs pupate in 
cells in the wood in midsummer. 
Adult beetles appear in late 
summer or early fall. They fly 
actively, feeding on flowers. The 
females lay their eggs in cracks 
in bark, most often attacking 
small or weakened trees. Spray 
trunks with a contact insecticide 
before tree starts spring growth. 
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in the trunk and large limbs of 
trees, weakening the wood so 
that limbs break off. Eventually 
an infested tree dies. Larvae are 
usually full grown in two years 
but may take three years to com- 
plete development. They pupate 
in the burrows and emerge as 
adults in late summer or early 
fall. The female beetle deposits 
eggs in cracks in the bark. The 
newly hatched grubs immediate- 
ly burrow inside. Larvae can be 
killed with probes or by fumi- 
gating tunnels with carbon bi- 
sulfide (see Roundheaded Apple 
Tree Borer, p. 127). Badly in- 
fested trees should be cut and 
burned to prevent spread. 






POPLAR 
BORER 
1.3 in. 


LOCUST 
BORER 
0.8 in. 









ENGELMANN SPRUCE 
BEETLE 


ENGELMANN SPRUCE BEETLES 
bore through the outer bark of 
living trees, cutting egg galleries 
parallel to the surface. Each gal- 
lery contains about 125 eggs. 
The grubs feed on the wood near 
the chamber until cold weather, 


rest until spring, then feed 
again. They pupate in midsum- 
mer and become adults in late 
summer or fall, spending the 
winter under the bark of the 
girdled and dying or dead 
trees. The following spring the 
beetles infest new trees. Normal- 
ly the beetles are controlled by 
natural predators. Foresters 
check constantly for infestations. 
Bark of infested trees is peeled 
off and burned, or trees treated 
with a penetrating insecticide. 


HICKORY BARK 
BEETLE 


BARK BEETLES of several spe- 
cies damage conifers, and less 
commonly, deciduous trees. 
Among these are the Hickory 
Bark Beetle, Douglas Fir Engrav- 
er, Western Pine Beetle, and 
Southern Pine Beetle. Typically 
the beetles mine, or tunnel, just 
beneath bark to make galleries 
for eggs. More extensive tunnels 
ramify from galleries as the 
grubs feed. Sap _ occasionally 
flows from tunnels, and dust of 
borings collects around base of 
tree. Tunnels open way for fun- 
gus diseases, and destruction of 
cambium eventually kills tree. In 
street and yard plantings, prune 
dead wood of trees to destroy 
breeding places. Kill adults with 
contact insecticide. 
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CATERPILLARS, the larvae of moths and butterflies, 
feed on the leaves, buds, and flowers of many kinds of 
trees and shrubs. Certain species of moths are among 
the most damaging pests of forests. Control of the most 
serious pests may involve several states or an entire 
region. Such large-scale control programs are conducted 
by state and federal agencies. Infestations of shade 
trees may be controlled locally. 





SPRUCE BUDWORM 
GYPSY MOTH 





SPRUCE BUDWORMS, of the 
conifer forests of eastern United 
States and Canada, are among 
the most injurious of all insect 
pests. Young caterpillars over- 
winter beneath bark and become 
active in early spring, feeding 
on buds and new growth. They 
are full grown by early summer, 
forming pupae and transforming 
into adults. Moths lay eggs in 
late summer. Heavy infestations 
kill trees; light infestations turn 
needles brown. Control with 
stomach-poison or contact in- 
secticides, 


GYPSY MOTH caterpillars feed 
on leaves of deciduous trees, 
conifers, and many other plants. 
They form pupae in midsummer 
and emerge as adults in July 
and August. The Gypsy Moth 
overwinters in the egg stage. As 
the females cannot fly well, the 
Gypsy Moth is spread long dis- 
tances principally by man—on 
cars, trucks, trains, or other ve- 
hicles. The caterpillars spin silk- 
en threads and may be blown 
by the wind. Egg masses can be 
destroyed or the trunks of trees 
treated with a contact insecti- 
cide to kill caterpillars. 









FOREST TENT CATERPILLARS 
at times migrate in armies of 
millions, defoliating trees and 
shrubs in their path. They usual- 
ly feed on the leaves of oaks, 
maples, elms, ash, and conifers. 
Winter is passed in the egg 
stage, and the larvae hatch in 
early spring. Adult moths ap- 
pear in midsummer. Forest Tent 
Caterpillars, despite their name, 
do not make tents, as do the 
closely related Eastern Tent Cat- 
erpillars. Foliage of infested 
trees can be sprayed with a 
stomach-poison or contact insec- 
ticide to kill caterpillars. 


TUSSOCK MOTH caterpillars 
are hairy and usually have sev- 
eral long tufts of black hairs on 
the head and tail. The caterpil- 
lars hatch in late spring from 
egg masses laid on bark and 
leaves or on the cocoon case 
from which the nearly wingless 
females emerged. They feed on 
the foliage of a great variety 
of trees and shrubs and are full 
grown by midsummer. In many 
regions there are two genera- 
tions a year. Egg masses can be 
painted with creosote or gath- 
ered and burned. The larvae 
can be killed with stomach- 
poison or contact insecticides. 
The White-marked Tussock Moth 
is a common and widespread 
species; others are the Hickory 
Tussock Moth, Douglas Fir Tus- 
sock Moth, and Western Tussock 
Moth. The Gypsy Moth (p. 142) 
and the Brown-tail Moth belong 
to the same family. The Brown- 
tail Moth, once a damaging pest 
in eastern United States, is now 
largely under control. 


~~ = 


CATERPILLAR 


EASTERN TENT 
CATERPILLAR 
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CARPENTERWORM 


CARPENTERWORMS burrow 
into the wood of oaks, elms, 
maples, and other deciduous 
trees. The holes weaken the trees 
so that limbs break off in heavy 
winds. The damaged wood is 
greatly reduced in value. The 
full-grown larvae pupate in the 
wood. When it is time for the 
adults to emerge, the pupae 


wriggle their way partly out of 
the tree. The adult moth leaves 
the shed pupal skin in the hole. 
Each generation requires three 
years or longer. Best control is 
fumigation of burrows. 
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CASEBEARERS are a family of 
moths in which the caterpillars 
build portable cases carried 
with them as they feed. The 
caterpillars can be killed by 
spraying the foliage with either 
stomach-poison or contact insec- 
ticides. Some species are espe- 
cially damaging to fruit trees, 
others to shade or forest trees. 
Many attack only one kind of 
tree. The Pecan Cigar Case- 
bearer is a pest of pecan, hick- 
ory, and walnut trees in eastern 
U.S., the California Casebearer 
damages willows in California. 


OAKWORMS are foliage feed- 
ers. The California Oakworm is 
a pest of live oaks in California. 
The Orange-striped Oakworm, of 
a different family, infests oaks 
of eastern U.S. Both will feed 
on other deciduous trees. In 
warm regions there may be two 
generations a year. Spray with 
stomach-poison or else with a 
contact insecticide. 


chrysalid 





EUROPEAN Vii 
ELM SCALE OTTC 
0.2 in. MAPLE SCALE 





SCALES that injure forest and shade trees are similar 
in life history to species damaging flowers and shrubs 
(p. 86) and citrus (p. 133). In heavy infestations the 
foliage turns brown and drops. Young plants may be 
killed. Oystershell, Pine Needle, Cottony Maple, and 
European Elm scales are common, widespread species. 
Scales are killed by applying a dormant oil spray before 
the plant buds in spring or by spraying with a contact 
insecticide when scales are in the crawling stage. 


SAWELY larvae look like caterpillars, though the adults 
belong to the same order of insects as bees, wasps, and 
ants. The larvae feed on foliage. Some species damage 
shade and forest trees. Kill larvae by spraying with 
either stomach-poison or contact insecticides when they 
are actively feeding. 
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INSECT PESTS OF 
STORED PRODUCTS 


Pest infestations in stored products are difficult to detect 
and control. The pests not only eat the grain or other 
stored products but may also create damp, warm con- 
ditions in which equally destructive molds can grow. 
Cheese, cured meats, furs, and wool fabrics are among 
the animal products attacked by insect pests. Other 
pests of stored products are described in the section on 


Household Pests (p. 24). 


WEEVILS may destroy an entire 
storage of grain. Most dam- 
aging and widely distributed 
are Granary and the Rice wee- 
vils. The Granary Weevil does 
not fly, hence does not infest 
grain in the field. It thrives in 
northern climates; the Rice Wee- 
vil is most abundant in warm 
climates. The Rice Weevil can 
fly and often infests grain before 
storage. Adults of both species 
will eat whole grain or grain 
products. The larvae can de- 
velop only in whole kernels, in 
sizable pieces, or in flour that 








GRANARY 
WEEVIL 
0.1 in. 


has become moist and caked. 
A life cycle is completed in one 
to two months, and the weevils 
overwinter either as larvae or as 
adults. Each female lays about 
400 eggs in her lifetime. She 
chews a hale in a kernel and then 
deposits one egg inside. Adults 
live two years or longer and can 
survive long periods without 
food. In households, infested 


products should be burned, and 
the storage area cleaned thor- 
oughly. Similar sanitary measures 
are taken in granaries, or the 
grain is fumigated. 


DARK 
MEALWORM 
0.5 in. 














larva 
1.3 in. 


MEALWORMS teed on all types 
of grain and grain products, par- 
ticularly if stored in dark, damp 
places. After six to nine months, 
larvae form pupae in grain and 
transform into adults. Yellow 
Mealworms are more abundant 
in cool climates, Dark Mealworms 
in warmer climates. In storage 
bins or elevators, larvae are 
killed by superheating, freezing, 
or fumigation. 


FLOUR BEETLES feed on grain 
or grain products, spices, nuts, 
dried fruits, chocolate, and other 
stored foods. They give flour a 
disagreeable, moldy flavor. The 
Red Flour Beetle is most abun- 
dant in warm regions, the Con- 
fused Flour Beetle in cool cli- 
mates. Both are worldwide in 
distribution and are among the 
most familiar of the stored- 
product pests to reach the home 
from the grocery store. Note 


RED 
FLOUR BEETLE 






pupa 
0.3 in. 


CADELLE 
0.4 in. 


larva 
0.6 in. 


CADELLES are beetles that in- 
fest grains and seeds in storage. 
The larvae feed on the grain, 
but the adult beetles attack and 
eat other inescts or their larvae. 
Both the eggs and pupae are 
killed by low temperatures, but 
the adults and larvae survive 
long periods of cold. The adults 
and larvae tunnel into soft wood 
in storage areas and are most 
easily killed by fumigation. 


that the Red Flour Beetle’s an- 
tennae are enlarged abruptly, 
while the Confused Flour Beetle's 
antennae enlarge gradually. In 
the house, infested products 
should be destroyed and cup- 
boards cleaned thoroughly. If a 
product must be saved, larvae 
can be killed if kept for several 
hours at 40 degrees F. or if 
heated to about 130 degrees F. 
for two hours. Destroying flour 
is usually most practical. 





CONFUSED FLOUR BEETLE 


CHALCID WASP 
0.02 in. 







SAW-TOOTHED 
GRAIN BEETLE 


SAW-TOOTHED GRAIN BEE- 
TLES, worldwide in distribution, 
feed on a wide variety of foods 
but especially on flour, cereals, 
and other grain products. The 
beetles are so flat they can 
crawl into sacks or boxes that 
appear to be tightly sealed. The 
females deposit their eggs in the 
food, and when full grown, the 


wingspread, 0.5 in. 






ANGOUMOIS 
GRAIN MOTH 






larva 
0.2 in. 
in grai 







Parasitic wasp 

laying eggs in 

the egg of an 
ngoumois Moth 
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larva 
0.1 in. 


larvae form pupae and _ trans- 
form into adults. A life cycle 
usually takes about two months, 
with six or seven generations a 
year. All life stages are killed 
by cooling to 0 degrees F. for 
one day or heating to 125 de- 
grees F. for an hour. Clean stor- 
age areas. Avoid contaminating 
foods with insecticides. 


ANGOUMOIS GRAIN MOTH 
caterpillars attack grain in stor- 
age and also in the field. They 
prefer tender, damp grain rather 
than grain that is hard and 
dried. The larvae tunnel into 
the kernels and seal the en- 
trance holes with silk. When full 
grown the larvae spin a cocoon 
in the cavity. If the seed is small, 
as in sorghums, several are tied 
together with silk, and the lar- 
va lives and feeds outside the 
seed in the silken ball. Life cy- 
cles are completed in about a 
month in warm weather. The lar- 
vae remain dormant in winter, 
prolonging life cycle to six 
months or more. Mills, bins, or 
warehouses are cleaned thor- 
oughly, then pests killed by 
superheating, freezing, or fumi- 
gation. A tiny parasitic chalcid 
wasp is also an effective control. 


LESSER GRAIN BORERS, pests 
of stored grains, particularly 
wheat, are damaging both as 
larvae and as adults. They also 
feed on wood and paper. The 
closely related Larger Grain Bor- 
er feeds mainly on corn and is 
a pest principally in southern 
United States. Both cold and 
heat, as used for the Saw- 
toothed Grain Beetle, are effec- 
tive, as are fumigants for non- 
food substances. 


MEDITERRANEAN FLOUR 
MOTH caterpillars are especial- 
ly serious pests in flour mills. 
The caterpillars spin a_ silken 
tube in which they live as they 
feed, and the web masses clog 
the machinery in the mills. In 
the home, the caterpillars are 
found in beans, dried fruits, and 
many other foods as well as in 
flour and grain products. As 
many as six generations may be 
completed in a year. Destroying 
the infested food material and 
cleaning storage areas are best 
home controls. In mills, pests are 
killed by fumigation. 


INDIAN-MEAL MOTH caterpil- 
lars feed on a variety of stored 
foods, particularly dried fruits 
and cereals, spinning webs as 
they feed. In an abundance of 
food and with proper warmth 
and moisture a life cycle is com- 
pleted in a month, with as many 
as six generations a year. Sani- 
tation and continuous checking 
to catch infestations early are 
the best controls in the home. 
Bins, elevators, or other large 
storage areas are fumigated. 






LESSER 
GRAIN BORER 


MEDITERRANEAN 
FLOUR MOTH 





INDIAN-MEAL MOTH 
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BEAN WEEVIL 





BEAN AND COWPEA WEEVILS 
eat out the center of stored 
beans, leaving only the shells. 
Bean Weevils are found through- 
out the U.S., the Cowpea Wee- 
vil most abundantly in southern 
states. The grubs, or larvae, 
hatch from eggs laid in holes 
chewed into stored beans or into 
pods in the field. In heavy in- 
festations there may be two doz- 
en or more tiny, newly hatched 
larvae in one bean. When full 
grown the larvae form pupae in 
the eaten-out cavity. As many 
as six generations are produced 
in a season. Infested beans 
should be destroyed. If the 
beans are to be planted rather 
than eaten, they should be fumi- 
gated first to kill the grubs. The 
larvae can also be killed by 
heating the seeds to 145 degrees 
F. for two hours. Bury vines and 
pods in the field. 


PEA WEEVILS infest only peas. 
Adult beetles that overwinter in 
the field feed on the leaves and 
flowers of the pea plants in the 
spring. The female beetles lay 
their eggs on the pea pods, and 
the spiny larvae burrow inside 
and begin feeding on a develop- 
ing seed. The entry hole made 
by the grub is sealed with silk. 
The full-grown grub forms a 
pupa in the seed and in about 
two weeks emerges as an adult. 
In cold climates adults may hi- 
bernate in stored peas and 
emerge in the spring. Vines, 
pods, and other debris should be 
buried. Plants can be sprayed 
with a contact insecticide when 
in bloom to kill adults, or peas 
can be fumigated at harvesting. 


CIGARETTE BEETLE grubs feed 
on stored tobacco leaves and to- 
bacco products. A life cycle is 
completed in about 11% months, 
with as many as six generations 
a year. Tobacco warehouses are 
cleaned and fumigated, or to- 
bacco is exposed to a freezing 
temperature for a week or longer 
or heated to 135 degrees F. 
Beetles also feed on_ books, 
spices, upholstered furniture, and 
seeds. Use fumigants or contact 
insecticides but do not contam- 
inate foods. 


RED-LEGGED HAM BEETLES 
feed on cured meats, fish, cheese, 
and other dried foods. Most 
damage is done by the larvae, 
which bore into meat, partic- 
ularly the fat, and collect around 
the bones. The adults feed at the 
surface. A life cycle may be 
completed in as short a time as 
30 days. In the home infested 
foods should be destroyed. Care- 
ful cleaning to eliminate bits of 
food that might support develop- 
ing larvae is important. The 
larder Beetle (p. 31) is also a 
pest of cured meats. 


TOBACCO MOTHS are closely 
related to Mediterranean Flour 
Moth and to the Indian-meal 
Moth but do not infest grains or 
flour commonly. They are most 
damaging to stored tobacco, the 
caterpillars eating holes through 
the leaves. They are also com- 
mon pests of stored chocolate 
and are sometimes referred to 
as Chocolate Moths. Nuts and 
other dried foods may be in- 
fested too. Control by methods 
used for Cigarette Beetle. 


CIGARETTE 
BEETLE 







grub 
0.1 in. 





RED-LEGGED 
HAM BEETLE 
0.3 in. 


TOBACCO MOTH 
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CHEESE SKIPPERS are so named 
because they sometimes flip into 
the air to move from one spot 
to another. To do this the mag- 
got curves its body and holds its 
tail with the hooks around its 
mouth, then suddenly releases its 
hold. Normally the maggots 
crawl in a wormlike manner. 
Cheese Skippers infest cured 
meats as commonly as they do 
cheeses. When full grown the 
larvae leave the food and pu- 
pate in dark crevices nearby. 
Adult flies are attracted to the 
odor of cheese or meat, on 





CHEESE SKIPPE 
0.1 in, 5 


CHEESE MITES and closely re- 
lated species feed on cheese, 
cereals, flour, cured meats, and 
other foods, giving them a 
sweetish odor. Infested flour ap- 
Pears to seethe, though the mites 
themselves are nearly micro- 
scopic. The shed skins, dead 
bodies, and excrement form a 
brownish powder. ‘'Grocer's 
itch" is a skin irritation produced 
from handling mite-infested 
flour. Mites do not thrive in dry 
conditions; hence do not permit 
stored food to get damp. 


which they feed and lay their 
clusters of eggs. A life cycle re- 
quires about 2% weeks. Infested 
portions of meat or cheese 
should be cut off and burned. 
A fine-mesh screen or cloth over 
storeroom windows and vents 
will keep out the adult flies. 
Where infestations have oc- 
curred, fumigation may be neces- 
sary. In commercial storage of 
meats, all stages of the Cheese 
Skipper can be killed by heating 
meats to 125 degrees F. for an 
hour or by storage of meats and 
cheeses at 43 F. or lower. 











DRUGSTORE 
BEETLE 
0.1 in. 


DRUGSTORE BEETLES are com- 
mon house and _ storage-area 
pests. They eat an amazing 
variety of substances—bread, 
spices, drugs (including strych- 
nine), and books. They even bore 
into lead or tinfoil. In cool cli- 
mates there is one generation 
per year; in warm climates, four. 
Burn infested material or expose 
to about 150 degrees F. for sev- 
eral hours. Fumigation may be 
necessary in warerooms. 


SPIDER BEETLES feed on dried 
foods and on feathers, hides, 
books, drugs, and spices. Un- 
usually resistant to cold, they 
are active at temperatures as low 
as 40 degrees F. and are com- 
mon pests in Canada and north- 
ern United States. Many species 
cannot survive above 80 degrees 
F. Some, such as the Golden 
Spider Beetle, are wingless and 
are spread only by crawling or 
by man. Clean the infested area 
and spray with a residual contact 
insecticide if there is no danger 
of food contamination. 


DRIED-FRUIT 
BEETLE 





both fresh and dried fruits. They 
are especially serious pests of 


dates and figs in California, 
transmitting the spores of fungi 
and bacteria that cause the fruit 
to sour. Female beetles lay their 
eggs on ripe fruit, in which the 
larvae feed and develop. A life 
cycle is completed in three weeks 
in warm weather. Destroy fruit 
dropped from trees as it will 
serve as a breeding area. 


HUMPBACK 
BEETLE 
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SCIENTIFIC NAMES 


Melanoplus differentialis 
Lepisma saccharina 
Chinch: Blissus leucopterus 
Japanese: Popillia japonica 
Fly: Winthemia quadripustulata 
Armyworm: Pseudaletia 
unipuncta 
Braconid: Aphidius testaceipes 
Cotton Aphid: Aphis gossypii 
Cabbage: Hylemya brassicae 
Rove: Aleochara bimaculata 
Vedalia: Rodolia cardinalis 
Cottony: Icerya purchasi 
Braconid: Apanteles glomeratus 
Tobacco: Protoparce sexta 
Jap. Beetle: Popillia japonica 
Imported: Pieris rapae 
Tobacco: Protoparce sexta 
Tarnished: Lygus lineolaris 
Rose Scale: Aulacaspis rosae 
Odorous: Tapinoma sessile 
Argentine: Iridomyrmex humilis 
Thief: Solenopsis molesta 
Pharaoh: Monomorium 
pharaonis 
Crazy: Paratrechina longicornis 
Cornfield: Lasius alienus 
Fire: Solenopsis xyloni 
Black: Camponotus 
pennsylvanicus 
E. Sub: Reticulitermes flavipes 
W. Drywood: Kalotermes minor 
Blattella germanica 
Oriental: Blatta orientalis 
Brown: Supella supellectilium 
Amer: Periplaneta americana 
Webbing: Tineola bisselliella 
Casemaking: Tinea pellionella 
Plaster: Tineola walsinghami 
Larder: Dermestes lardarius 
Carpet: Anthrenus scrophulariae 
Hide: Dermestes maculatus 
Musca domestica 
Little: Fannia canicularis 
Green: Phaenicia sp. 
Blue: Calliphora vomitoria 
Cluster: Pollenia rudis 
Moth: Psychoda alternata 
Fruit: Drosophila melanogaster 
Eye: Hippelates collusor 
Silverfish: Lepisma saccharina 
Firebrat: Thermobia domestica 
Earwig: Forficula auricularia 
Cricket: Acheta domesticus 
Lyctus: Lyctus planicollis 
Furniture: Anobium punctatum 
Book: Liposcelis divinatorius 
Box: Leptocoris trivittatus 
Crane: Tipula abdominalis 
Springtail: Sira buski 
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House: Scutigera coleoptrata 

Millipede: Parajulus impressus 

Sowbug: Porcellio laevis 

Pillbug: Armadillidium vulgare 

Scorpion: Centruroides gertschi 

Daddylonglegs: Liobunum 
vittatum 

House: Achaearanea 
tepidariorum 

Jumping: Phidippus audax 

Widow: Latrodectus mactans 

Horse: Tabanus atratus 

Deer: Chrysops vittatus 

Black Fly: Simulium venustum 

Sand: Culicoides canithorax 

Stable: Stomoxys calcitrans 

Mal: Anopheles 
quadrimaculatus 

Yellow-fever: Aedes aegypti 

Salt-marsh: A. sollicitans 

House: Culex pipiens 

Bed Bug: Cimex lectularius 

Swallow: Oeciacus vicarius 

Swift: Cimexopsis nyctalis 

Head: Pediculus h. capitis 

Body: P. humanus 

Crab: Phthirus pubis 

Hunter: Reduvius personatus 

Conenose: Triatoma sanguisuga 

Itch: Sarcoptes scabiei 

Chig: Eutrombicula 
alfreddugesi 

Rky. Mt: Dermacentor andersoni 

Star: Amblyomma americanum 

Dog: Rhipicephalus sanguineus 

Puss: Megalopyge opercularis 

Hag: Phobetron pithecium 

Saddleback: Sibine stimulea 

Bald-faced: Vespula maculata 

Paper-nest: Polistes spp. 

Mud: Sceliphron cementarius 

Dermacentor variabilis 

Cattle: Boophilus annulatus 

Ear: Otobius megnini 

Fowl: Argas persicus 

Cat: Ctenocephalides felis 

Human: Pulex irritans 

Rat: Xenopsylla cheopis 

Stick: Echidnophaga gallinacea 

Chigoe: Tunga penetrans 

Head: Cuclotogaster 
heterographus 

Body: Menacanthus stramineus 

Sheep: Bovicola ovis 

Horse: B. equi 

Hog: Haematopinus suis 

Cattle: H. eurysternus 

Scab: Psoroptes equi 

Itch: Sarcoptes scabiei 

Ear Mange: Ofodectes cynotis 
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72 
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75 


76 
77 
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Chicken: Dermanyssus gallinae 
Scaly: Knemidokoptes mutans 
Depluming: K. gallinae 
Hog: Demodex phylloides 
Striped: Tabanus lineola 
Face: Musca autumnalis 
Horse: Gasterophilus intestinalis 
Nose Bot: G. haemorrhoidalis 
Sheep Bot: Oestrus ovis 
Hypoderma lineatum 
N. Cattle: Hypoderma bovis 
Horn: Haemafobia irritans 
Screw: Callitroga hominivorax 
Sheep Ked: Melophagus ovinus 
Black Blow: Phormia regina 
Gryllotalpa hexadactyla 
Potato Flea: Epitrix cucumeris 
Eggplant: E. fuscula 
Sweet: Chaetocnema confinis 
Striped: Phyllotreta striolata 
Pale: Systena blanda 
Strawberry: Altica ignita 
Spinach: Disonycha xanthomelas 
Gulf: Conoderus amplicollis 
Pacific: Limonius canus 
E. Field: L. agonus 
Variegated: Peridroma saucia 
Black: Agrotis ipsilon 
Spotted: Amathes c-nigrum 
Pale: Agrotis orthogonia 
May: Phyllophaga rugosa 
Asiatic: Autoserica castanea 
Pea: Acyrthosiphon pisum 
Bean: Aphis fabae 
Cabbage: Brevicoryne brassicae 
Melon: Aphis gossypii 
Circulifer tenellus 
Potato: Empoasca fabae 
Six: Macrosteles fascifrons 
S. Garden: Empoasca solana 
Harl: Murgantia histrionica 
Green: Acrosternum hilare 
Southern: Nezara viridula 
Tarnished: Lygus lineolaris 
Squash: Anasa tristis 
Eggplant: Gargaphia solani 
Onion: Thrips tabaci 
Argus: Chelymorpha cassidea 
Jamaica: Eurypepla 
jamaicensis 
Col: Leptinotarsa decemlineata 
Striped: Epicauta vittata 
Gray: E. cinerea 
Spotted: E. maculata 
Margined: E. pestifera 
Bean: Cerotoma trifurcata 
Mex: Epilachna varivestis 
Spotted: Diabrotica 
undecimpunctata howardi 
Striped: Acalymma vittata 
Vegetable: Listroderes 
costirostris obliquus 
Pepper: Anthonomus eugenii 
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(cont.) 
Sweetpotato: Cylas 
formicarius elegantulus 
White: Graphognathus 
leucoloma 
Car: Listronotus oregonensis 
Straw.: Brachyrhinus ovatus 
Cabbageworm: Pieris rapae 
Cab. Looper: Trichoplusia ni 
Moth: Plutella maculipennis 
Squash: Melittia cucurbitae 
Pickle: Diaphania nitidalis 
Melonworm: D. hyalinata 
Potato: Gnorimoschema 
operculella 
Beet: Loxostege sticticalis 
Garden: L. similalis 
Toma: Protoparce 
quinquemaculata 
Celery Leaf: Udea rubigalis 
Celeryworm: Papilio polyxenes 
asterius 
Banded Woolly: Isia isabella 
Cabbage: Hytemya brassicae 
Carrot: Psila rosae 
Spinach: Pegomya hyoscyami 
Onion: Hylemya antiqua 
Tomato: Vasates lycopersici 
Spider: Tetranychus telarius 
Brown Garden: Helix aspersa 
Spotted: Limax maximus 
Long: Pseudococcus adonidum 
Mexican: Phenacoccus gossypii 
Fern: Pinnaspis aspidistrae 
Cactus: Diaspis echinocacti 
Hemi: Saissetia hemisphaerica 
Brown Soft: Coccus hesperidum 
Greenhouse: Orthezia insignis 
Greenhouse: Trialeurodes 
vaporariorum 
Corn: Anuraphis maidiradicis 
Chrys: Macrosiphoniella 
sanborni 
Banded: Hercinothrips femoralis 
Greenhouse: Heliothrips 
haemorrhoidalis 
Glad: Taeniothrips simplex 
Buff: Stictocephala bubalus 
Chrys: Corythucha marmorata 
Azalea: Stephanitis pyrioides 
Cyc: Steneotarsonemus pallidus 
Bulb: Rhizoglyphus echinopus 
Lesser: Eumerus tuberculatus 
Narcissus: Lampetia equestris 
Chrys: Diarthronomyia 
chrysanthemi 
Rose: Dasyneura rhodophaga 
Azalea: Gracilaria azaleella 
Arbor: Argyresthia thuiella 
Colum: Phytomyza minuscula 
Larkspur: P. delphiniae 
Colum: Papaipema purpurifascia 
Lilac: Podosesia syringae 
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(cont.) 
Oblique: Archips rosaceanus 
Red: Argyrotaenia velutinana 
Texas: Atta texana 
Leaf: Megachile latimanus 
Morn: Loxostege obliteralis 
Bag: Thyridopteryx 
ephemeraeformis 
Violet: Ametastegia pallipes 
Bristly: Cladius isomerus 
Rose: Endelomyia aethiops 
Curled: Allantus cinctus 
Black: Epicauta pennsylvanica 
Rose: Nodonota puncticollis 
Rose Chafer: Macrodactylus 
subspinosus 
Fuller: Pantomorus godmani 
Black: Brachyrhinus sulcatus 
Rose: Rhynchites bicolor 
Two: Melanoplus bivittatus 
Differ: M. differentialis 
Clear-wing: Camnula pellucida 
Migra: M. sanguinipes 
Red-legged: M. femurrubrum 
Para: Lysiphlebus testaceipes 
Greenbug: Toxoptera graminum 
Aphid: Anuraphis maidiradicis 
Cornfield: Lasius alienus 
Mead: Philaenus 
leucophthalmus 
Legume: Lygus hesperus 
Chinch: Blissus leucopterus 
Cereal: Oulema melanopa 
Southern Corn: Diabrotica 
undecimpunctata howardi 
N. Corn: D. longicornis 
Grape: Maecolaspis flavida 
Corn: Chaetocnema pulicaria 
Toothed: C. denticulata 
Oriental: Anomala orientalis 
Wheat: Agriotes mancus 
Plains: Eleodes opaca 
Alfalfa: Hypera postica 
Maize: Sphenophorus maidis 
Bluegrass: S. parvulus 
Curlewbug: Calendra callosa 
Clover Leaf: Hypera punctata 
Sweet: Sitona cylindricollis 
Clover Root: S. hispidula 
lesser: Hypera nigrirostris 
Boll: Anthonomus grandis 
Cotton: Alabama argillacea 
Pink: Pectinophora gossypiella 
Heliothis zea 
Army: Pseudaletia unipuncta 
Fall: Laphygma frugiperda 
Pyrausta nubilalis 
Tobacco: Protoparce sexta 
Stalk: Papaipema nebris 
S. Corn: Diatraea crambidoides 
Lesser: Elasmopalpus lignosellus 
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Corn: Crambus caliginosellus 
Alfalfa: Colias eurytheme 
Clov: Grapholitha interstinctana 
Clover: Dasyneura leguminicola 
Wheat: Meromyza americana 
Phytophaga destructor 
Wheat Stem: Cephus cinctus 
W. Joint: Harmolita tritici 
Wheat: Harmolita grandis 
Clover: Bruchophagus gibbus 
Thief: Solenopsis molesta 
Carpocapsa pomonella 
Fall: Alsophila pometaria 
Spring: Paleacrita vernata 
Eye: Spilonota ocellana 
Peach: Sanninoidea exitiosa 
Lesser: Synanthedon pictipes 
Peach: Anarsia lineatella 
Oriental: Grapholitha molesta 
Green: Lithophane antennata 
Cherry: Grapholitha packardi 
Fruit: Archips argyrospilus 
Conotrachelus nenuphar 
Apple: Tachypterellus 
quadrigibbus 
Flea: Rhynchaenus pallicornis 
Imbric: Epicaerus imbricatus 
Roundheaded: Saperda candida 
Flat: Chrysobothris femorata 
Shot: Scolytus rugulosus 
Peach: Phloeotribus liminaris 
Sinuate: Agrilus sinuatus 
Japanese: Popillia japonica 
Cherry: Rhagoletis cingulata 
Apple: R. pomonella 
Med. Fruit: Ceratitis capitata 
Imported: Nematus ribesii 
Pear-slug: Caliroa cerasi 
Woolly: Eriosoma lanigerum 
Apple Aphid: Aphis pomi 
Spirea: A. spiraecola 
Rosy: Anuraphis rosea 
Purple: Lepidosaphes beckii 
Calif: Aonidiella aurantii 
San Jose: Aspidiotus perniciosus 
Black: Saissetia oleae 
Cottony: Icerya purchasi 
Vedalia: Rodolia cardinalis 
Citrus: Pseudococcus citri 
Citrophilus: P. gahani 
Dialeurodes citri 
Snowy: Oecanthus niveus 
Citrus: Scirtothrips citri 
Citrus Red: Panonychus citri 
Citrus Bud: Aceria sheldoni 
Rust: Phyllocoptruta oleivora 
Eur: Scolytus multistriatus 
Elm Leaf: Galerucella luteola 
Bronze: Agrilus anxius 
Poplar: Saperda calcarata 
Locust: Megacyllene robiniae 
Engel: Dendroctonus engelmanni 


141 (cont.) 
Hick: Scolytus quadrispinosus 
142 Spruce: Choristoneura 
fumiferana 
Gypsy: Porthetria dispar 
143 Forest: Malacosoma disstria 
Eastern: M. americanum 
White: Hemerocampa 
leucostigma 
Brown: Nygmia phaeorrhoea 
144 Carpen: Prionoxystus robiniae 
Pecan: Coleophora 
caryaefoliella 
Calif: Phryganidia californica 
145 Oyster: Lepidosaphes ulmi 
Pine: Phenacaspis pinifoliae 
European: Gossyparia spuria 
Cottony: Pulvinaria 
innumerabilis 
Elm: Cimbex americana 
146 Granary: Sitophilus granarius 
Rice: S. oryzae 
147 Dark: Tenebrio obscurus 
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(cont.) 

Cadelle: Tenebroides 
mauritanicus 

Red: Tribolium castaneum 

Confused: T. confusum 

Saw: Oryzaephilus surinamensis 

Angoumois: Sitotroga cerealella 

Chalcid: Trichogramma minutum 

Lesser: Rhyzopertha dominica 

Med: Anagasta kijhniella 

Indian: Plodia interpunctella 

Bean: Acanthoscelides obtectus 

Cowpea: Callosobruchus maculatus 

Pea: Bruchus pisorum 

Cig: Lasioderma serricorne 

Red: Necrobia rufipes 

Tobacco: Ephestia elutella 

Mite: Tyroglyphus longior 

Skipper: Piophila casei 

Drugstore: Stegobium paniceum 

Dried: Carpophilus hemipterus 

Mezium: Mezium affine 

Humpback: Gibbium psylloides 


Alfalfa Caterpillar, 115 
Alfalfa Weevil, 105 
American Cockroach, 29 
American Dog Tick, 48 
Angoumois Grain Moth, 
148 
Ants, 24—25 
Aphids, 11, 66-67, 88, 
100, 131 
Apple Aphid, 132 
Apple Curculio, 126 
Apple Flea Weevil, 126 
Apple Maggot, 130 
Arbor. Leaf Miner, 92 
Argentine Ant, 24 
Argus Tortoise, 73 
Armyworm, 11, 110-111 
Asiat. Garden Beetle, 65 
Assassin Bugs, 44 
Azalea Lace Bug, 90 
Azalea Leaf Miner, 92 


Bagworm, 94 

Banded Greenhouse 
Thrips, 89 

Banded Woollybear, 83 

Bark Beetles, 141 

Bean Aphid, 67 

Bean Leaf Beetle, 76 

Bean Weevil, 150 

Bed Bugs, 42 

Bees, 47 

Beet Leafhopper, 68 


INDEX 


Beet Webworm, 82 
Billbug, 105 
Biol. Control, 12-13 
Biting Insects, 38—47 
Black Beetles, 29 
Black Blister Beetle, 96 
Black Cutworm, 64 
Black Flies, 39 
Black Horse Fly, 38 
Black Scale, 134 
Black Swallowtail, 83 
Black Vine Weevil, 97 
Black Widow Spider, 37 
Blister Beetles, 74, 75, 
96 
Bloodsucking Conenose, 
44 
Bloodsucking Flies, 60 
Blow Flies, 33, 60 
Blue Bottle Fly, 33 
Bluegrass Billbug, 105 
Body Louse, 43 
Boll Weevil, 107 
Booklice, 35 
Borers, 93, 127-129 
Bot Flies, 56—57 
Boxelder Bug, 35 
Braconids, 11, 13 
Bristly Rose-slug, 95 
Bronze Birch Borer, 140 
Brown-banded 
Cockroach, 29 
Brown Dog Tick, 46 


Brown Soft Scale, 87 
Brown-tail Moth, 143 
Bud Moths, 121 
Buffalo Treehopper, 89 
Bulb Flies, 91 

Bulb Mite, 90 


Cabbage Aphid, 67 
Cabbage Looper, 80 
Cabbage Maggot, 11, 84 
Cactus Scale, 87 
Cadelle, 147 

Calif. Casebearer, 144 
Calif. Oakworm, 144 
Calif. Red Scale, 133 
Cankerworms, 121 
Carolina Sphinx, 113 
Carpenter Ant, 25 
Carpenterworm, 144 
Carpet Beetles, 31 
Carrot Rust Fly, 84 
Carrot Weevil, 79 
Casebearers, 144 
Casemaking Moth, 31 
Cat Flea, 50 

Cattle Grubs, 58-59 
Cattle Ticks, 49 

Celery Leaf Tier, 83 
Celeryworm, 83 
Centipedes, 36 

Cereal Leaf Beetle, 102 
Chalcid, 118, 148 
Cheese Mite, 152 


157 


Cheese Skipper, 152 
Cherry Fruit Fly, 130 
Cherry Fruitworm, 124 
Chicken Body Louse, 52 
Chicken Head Louse, 52 
Chicken Mite, 55 
Chigger, 45 
Chigoe, 51 
Chimney-swift Bug, 42 
Chinch Bug, 9, 102 
Chocolate Moth, 151 
Chrys. Aphid, 88 
Chrys. Gall Midge, 91 
Chrys. Lace Bug, 90 
Chrysolina Beetle, 13 
Cigarette Beetle, 151 
Citrophilus Mealybug, 
135 
Citrus Bud Mite, 138 
Citrus Mealybug, 135 
Citrus Red Mite, 138 
Citrus Rust Mite, 138 
Citrus Thrips, 137 
Citrus Whitefly, 22, 136 
Clear-winged 
Grasshopper, 99 
Clothes Moths, 30-31 
Clover Head Caterpillar, 
1S) 
Clover Leaf Weevil, 106 
Clover Root Curculio 
106 
Clover Seed Chalcid, 119 
Clover Seed Midge, 116 
Cluster Fly, 33 
Cockroaches, 28-29 
Codling Moth, 120 
Colo. Potato Beetle, 74, 
75 
Columbine Borer, 93 
Colum. Leaf Miner, 92 
Conenoses, 44 
Confused Flour Beetle, 
147 
Corn Earworm, 109 
Cornfield Ant, 25, 100 
Corn Flea Beetle, 104 
Corn Root Aphid, 88, 100 
Corn Root Webworm, 115 
Cotton Aphid, 11 
Cotton Leafworm, 108 
Cottony-cushion Scale, 
™ 12735: 
Cottony Maple Scale, 145 
Cowpea Weevil, 150 
Crab Louse, 43 
- Crane Fly, 35 
Crazy Ant, 25 
Crickets, 34, 137 
Croton Bugs, 29 
Cucumber Beetles, 77 
Cultural Controls, 14 
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MEASURING SCALE (IN MILLIMETERS AND CENTIMETERS) 


Curled Rose Sawfly, 95 
Curlewbug, 105 
Cutworms, 64 
Cyclamen Mite, 90 


Daddylonglegs, 37 
Dark Mealworm, 147 
Deer Fly, 38 
Depluming Mite, 55 
Dermestid Beetles, 30 
Diamondback Moth, 80 
Differential Grasshopper, 
4-5, 99 
Dried-fruit Beetle, 153 
Drosophila Fruit Fly, 33 
Drugstore Beetle, 153 
Drywood Termites, 27 


Ear Mange Mite, 54 

Ear Tick, 49 

Earwig, 34 

E. Field Wireworm, 63 

E. Subterranean Termite, 
27 

E. Tent Caterpillar, 143 

Eggplant Flea Beetle, 62 

Eggplant Lace Bug, 72 

Elm Bark Beetle, 139 

Elm Leaf Beetle, 139 

Elm Sawfly, 145 

Engel. Spruce Beetle, 
141 

Eur. Corn Borer, 112, 
113 

Eur. Elm Scale, 145 

Eye Gnat, 33 

Eye-spotted Bud Moth, 
121 


Face Fly, 56 

Fall Armyworm, 110, 111 

Fall Cankerworm, 121 

Fern Scale, 87 

Field Wireworm, 63 

Fire Ant, 25 

Firebrat, 34 

Flatheaded Borer, 127 

Flea Beetles, 62, 104 

Fleas, 50-51 

Flour Beetles, 147 

Follicle Mites, 55 

Forest Tent Caterpill., 
143 

Fowl Tick, 49 

Fruit Flies, 33, 130 

Fruit-tree Leaf Roller, 
124 

Fruitworms, 124 

Fuller Rose Beetle, 97 

Furniture Beetle, 35 


Gambusias, 13 


Garden Webworm, 82 
German Cockroach, 28, 29 


Gladiolus Thrips, 89 
Gnats, 33 
Granary Weevil, 146 
Grape Colaspis, 103 
Grape Mealybug, 135 
Grasshoppers, 4, 5, 6, 
98-99 
Grass Worms, 111 
Gray Blister Beetle, 74 
Green Bottle Fly, 33 
Greenbug, 100 
Green Citrus Aphid, 132 
Green Fruitworm, 124 
Greenhouse Orthezia, 87 
Greenhouse Thrips, 89 
Greenhouse Whitefly, 88 
Green Stink Bug, 70 
Gulf Wireworm, 63 
Gypsy Moth, 142 


Hag Moth, 47 
Harlequin Bug, 70 
Head Louse, 43 
Hemispherical Scale, 87 
Hessian Fly, 117 

Hick. Bark Beetle, 141 
Hick. Tussock Moth, 143 
Hide Beetle, 31 

Hog Follicle Mite, 55 
Hog Louse, 53 

Hornets, 47 

Horn Fly, 59 

Horse Biting Louse, 53 
Horse Bot Fly, 56, 57 
Horse Flies, 38, 56 
House Centipede, 36 
House Cricket, 34 
House Fly, 32, 39 
Household Pests, 24—37 
House Mosquito, 41 
House Spiders, 37 
House Springtail, 35 
Human Flea, 50 
Humpback Beetle, 153 


Imbricated Snout 
Beetle, 126 
Imp. Cabbageworm, 13, 
80 
Imp. Currantworm, 131 
Indian-meal Moth, 149 
Insecticides, 15—23 
aerosols, 16 
aldrin, 20 
allethrin, 19 
applications, 16 
benzene hexachloride, 
20 
Bordeaux mixture, 18 
carbon bisulfide, 22 
chlordane, 20 
chlorinated hydro- 
carbons, 20 


Insecticides (cont.) 

contact insecticides, 
18 

creosote, 23 

DDD, 20 

DDT, 20 

DDVP, 21 

demeton, 21 

diazinon, 21 

dicapthon, 21 

dichloropropane, 22 

dichloropropene, 22 

dieldrin, 20 

diethyl toluamide, 23 

dimethyl phthalate, 23 

dusters, 16 

endrin, 20 

ethyl hexanediol, 23 

fumigants, 22 

heptachlor, 20 

hormones, 23 

hydrogen cyanide, 22 

inorganics, 18 

lead arsenate, 17 

lime-sulfur, 18 

lindane, 20 

malathion, 21 

methoxychlor, 20 

methyl bromide, 22 

moth balls, 22, 23 

naphthalene, 22 

natural organics, 19 

nicotine, 19 

nicotine sulfate, 19 

nontoxics, 23 

oils, 22 

organo-phosphates, 21 

paradichlorobenzene, 
22 


parathion, 21 

Paris green, 17 
pyrethrum, 19 
repellents, 23 
ronnel, 21 
rotenone, 19 
ryania, 19 
sabadilla, 19 
sodium arsenate, 17 
sodium fluoride, 17 
sodium fluosilicate, 17 


sprayers, 16 
sterilants, 23 
stomach poisons, 17 
sulfur, 18 
synthetics, 20—21 
TDE, 20 
TEPP, 21 
thallium sulfate, 17 
toxaphene, 20 
white arsenic, 17 
Insects, general 
beneficial, 4 


Insects (cont.) 
classification, 6—7 
controls, 10—23 
damage, 4 
development, 8-9 

Isabella Moth, 83 

Itch Mite, 45, 54 


Jamaica Tortoise Beetle, 
73 

Japanese Beetle, 9, 13, 
14, 129 

Jumping Spiders, 37 

June Bug, 65 


Kissing Bug, 44 


Lace Bugs, 72, 90 

Larder Beetle, 31 

Larger Grain Borer, 149 

Larkspur Leaf Miner, 92 

Leaf Bugs, 101 

Leaf-cutter Bee, 94 

Leaf Cutters, 94 

Leafhoppers, 68, 69 

Leaf Miners, 92 

Leaf Rollers, 93, 124 

Legume Bug, 101 

Lesser Bulb Fly, 91 

Lesser Clover Leaf 
Weevil, 107 

Lesser Cornstalk Borer, 
114 

Lesser Grain Borer, 149 

Lesser Peach Tree Borer, 
122 

Lice, 43, 52 

Lilac Borer, 93 

Little House Fly, 33 

Locust Borer, 140 

Lone Star Tick, 46 

Long-tailed Mealybug, 
87, 135 


Maggots, 84, 116, 117, 
130 

Maize Billbug, 105 

Malaria Mosquito, 41 

Margined Blister Beetle, 
75 

Masked Hunter, 44 

May Beetle, 65 

Meadow Spittlebug, 101 

Mealworms, 147 

Mealybugs, 86, 87, 133- 
135 

Medit. Flour Moth, 149 

Medit. Fruit Fly, 130 

Melon Aphid, 67 

Melonworm, 81 

Mexican Bean Beetle, 76 

Mexican Bed Bug, 44 

Mexican Fruit Fly, 130 

Mexican Mealybug, 87 


Mezium Spider Beetle, 
153 

Midges, 91 

Migrat. Grasshopper, 99 

Millipedes, 36 

Mites, 54-55, 85, 90, 
138 

Mole Cricket, 61 

Morning-glory Leaf Cut- 
ter, 94 

Mosquitoes, 40—41 

Moth Fly, 33 

Mud-dauber, 47 


Narcissus Bulb Fly, 91 
Natural controls, 10 
N. Corn Rootworm, 103 
Nose Bot Fly, 56, 57 
No-See-Ums, 39 


Oakworms, 144 
Oblique-banded Leaf 
Roller, 93 
Odorous House Ant, 24 
Onion Maggot, 84 
Onion Thrips, 72 
Orange-striped Oak- 
worm, 144 
Oriental Beetle, 104 
Oriental Cockroach, 29 
Oriental Fruit Moth, 123 
Oriental Rat Flea, 50 
Oystershell Scale, 145 


Pac. Coast Wireworm, 63 

Pac. Spider Mite, 138 

Pale-striped Flea Beetle, 
62 

Pale West. Cutworm, 64 

Paper-nest Wasp, 47 

Pea Aphid, 67 

Peach Bark Beetle, 128 

Peach Tree Borer, 122 

Peach Twig Borer, 123 

Pear Leaf Blister Mite, 
138 

Pear-slug, 131 

Pea Weevil, 150 

Pecan Casebearer, 144 

Pepper Weevil, 78 

Pharaoh Ant, 24 

Pickleworm, 81 

Pillbugs, 36 

Pine Needle Scale, 145 

Pink Bollworm, 108 

Plains False Wireworm, 
104 

Plant Bugs, 101 

Plant Lice, 66-67, 131 

Plaster Bagworm, 31 

Plum Curculio, 125 

Poplar Borer, 140 

Potato Flea Beetle, 62 


159 
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Potato Leafhopper, 69 
Potato Tuberworm, 82 
Poultry Lice, 52 
Psocids, 35 

Purple Scale, 22, 133 
Puss Caterpillar, 47 


Red-banded Leaf Roller, 
93 

Red Flour Beetle, 147 

Red-legged Grasshopper, 
99 

Red-legged Ham Beetle, 
VS 

Rice Weevil, 146 

Rocky Mountain Tick, 46 

Rootworms, 103 

Rose Chafer, 96 

Rose Curculio, 97 

Rose Leaf Beetle, 96 

Rose Midge, 91 

Rose Scale, 21 

Rose-slugs, 95 

Rosy Apple Aphid, 132 

Roundheaded Apple Tree 
Borer, 127 

Rove Beetle, 11 


Saddleback, 47 

Salt-marsh Mosquito, 41 

Sand Flies, 39 

San Jose Scale, 134 

Sawflies, 95, 118, 131, 
145 

Saw-toothed Grain 
Beetle, 148 

Scab Mite, 54 

Scales, 12, 86-87, 133- 
135, 145 

Scaly-leg Mite, 55 

Scorpions, 36 

Screw-worm, 60 

Secondary Screw-worm, 
60 

Sheep Biting Louse, 53 

Sheep Bot Flies, 57 

Sheep Ked, 60 

Short-nosed Cattle 
Louse, 53 

Shot-hole Borer, 128 

Silverfish, 8, 34 

Sinuate Pear Tree Borer, 
129 

Six-spotted Leafhopper, 
69 

Six-spotted Mite, 138 

Slugs, 85 


Smaller Eur. Elm Bark 
Beetle, 139 

Snails, 85 

Snowy Tree Cricket, 137 

Soft Scale, 87 

S. Corn Rootworm, 77, 
103 

S. Cornstalk Borer, 114 

S. Garden Leafhopper, 
69 

S. Green Stink Bug, 70 

S. Lyctus Beetle, 35 

S. Pine Beetle, 141 

Sowbugs, 36 

Spider Beetles, 153 

Spiders, 37 

Spinach Flea Beetle, 62 

Spinach Leaf Miner, 84 

Spirea Aphid, 132 

Spittlebugs, 101 

Spot. Blister Beetle, 75 

Spot. Cucumber Beetle, 
77 

Spotted Cutworm, 64 

Spotted Garden Slug, 85 

Spring Cankerworm, 121 

Springtail, 35 

Spruce Budworm, 142 

Squash Bug, 71 

Squash Vine Borer, 81 

Stable Flies, 39 

Stalk Borer, 114 

Sticktight Flea, 51 

Stinging Insects, 38—47 

Stink Bugs, 70 

Strawber. Flea Beetle, 
62 

Strawber. Root Weevil, 
79 

Striped Blist. Beetle, 75 

Striped Cucum. Beetle, 
77 

Striped Flea Beetle, 62 

Striped Horse Fly, 56 

Subterranean Termite, 
27 

Swallow Bug, 42 

Sweet Clover Weevil, 
106 

Sweetpotato Flea Beetle, 
62 

Sweetpotato Weevil, 78 


Tachinid Fly, 11 
Tarnished Plant Bug, 15, 
71 , 


Tent Caterpillars, 143 

Termites, 26-27 

Texas Leaf-cutter Ant, 
94 

Thief Ant, 24, 119 

Thrips, 72, 89 

Throat Bot Fly, 56, 57 

Ticks, 46, 48 

Tobacco Hornworm, 13, 
Ley Us) 

Tobacco Moth, 151 

Tomato Hornworm, 82, 
113 

Tomato Russet Mite, 85 

Toothed Flea Beetle, 
104 

Tortoise Beetles, 73 

Tree Crickets, 137 

Treehoppers, 89 

Tussock Moth, 143 

Two-spotted Spider Mite, 
85 

Two-striped Grasshopper, 
99 


Variegated Cutworm, 64 
Vedalia, 12, 135 
Vegetable Weevil, 78 
Violet Sawfly, 95 


Wasps and Bees, 47 
Water Bugs, 29 
Webbing Clothes Moth, 
31 
Webworms, 82, 115 
Weevils, 78, 105, 125, 
126, 146 
West. Pine Beetle, 141 
West. Tussock Moth, 143 
Wheat Jointworm, 118 
Wheat Stem Maggot, 116 
Wheat Stem Sawfly, 118 
Wheat Straw-worm, 119 
Wheat Wireworm, 104 
Whiteflies, 88, 136 
White-fringed Beetles, 79 
White Grubs, 65, 104 
White Marked Tussock, 
143 
Wireworms, 63, 104 
Wood-boring Beetles, 35 
Woolly Apple Aphid, 131 
Woollybears, 83 


Yellow-fever Mosquito, 
4l 
Yellow Mealworm, 147 
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GEORGE S. FICHTER received his training in 
entomology at North Carolina State College, 
Raleigh and taught zoology at Miami University 
in Oxford, Ohio. He was editor of a national 
sports magazine, has written articles for many 
magazines, and is author of more than a dozen 
books on natural history subjects. 
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HERBERT S. ZIM, Ph.D., Sc.D., an originator 
and former editor of the Golden Guide Series, 
was also an author for many years. Author of 
some ninety books and editor of about as many, 
he is now Adjunct Professor at the University of 
Miami and Educational Consultant to the Ameri- 
can Friends Service Committee and other or- 
ganizations. He works on educational, popula- 
tion and environmental problems. 
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NICHOLAS STREKALOVSKY studied art in 
England. After working for the British Museum, 
he went to Egypt where he did illustrations of 
natural history and medical subjects for the gov- 
ernment. His first work in the United States was 
for the Agassiz Museum at Harvard University. 
INSECT PESTS is the first book he has done for 
Golden Press. 


THE GOLDEN NATURE GUIDES 


are an introduction to the world of nature, a guide 
to the most common, most easily seen, and most in- 
teresting aspects of the world around us. Each guide 
combines the authority of eminent scientists and ex- 
perts in science education. These 160 page books 
overflow with accurate full color illustrations and 
concise, double-checked information which makes 
identification and understanding the subject easy 
and enjoyable. 





TRAINING FOR THE HEALTH SECTOR 
[Date ...Place ...Event...Sponsor...Organizer] 


ed =o @7| B) =o) 


Children's Health and the Environment 
WHO Training Package for the Health Sector 
World Health Organization 


www.who.int/ceh 
July 2008 version 








<<NOTE TO USER: Please add details of the date, time, place and sponsorship of the meeting 
for which you are using this presentation in the space indicated.>> 


<<NOTE TO USER: This is a large set of slides from which the presenter should select the 
most relevant ones to use in a specific presentation. These slides cover many facets of the 
problem. Present only those slides that apply most directly to the local situation in the 
region.>> 





Pesticides 


LEARNING OBJECTIVES 


¢» Learn about pesticides — what they are and what are the 
risks they may pose? 


«> Identify the scenarios — where and when are children 
exposed? 


«» Recognize signs, symptoms and diseases that may be 
related to pesticide exposure in children 


«* Know how to prevent and treat children's pesticide 
exposure 





<<READ SLIDE.>> 





Pesticides 


OVERVIEW 


«> What are pesticides? 

> Origin, environmental transport and fate of pesticides 
«» Routes and circumstances of exposure 

«> Exposure levels 

*« Toxicokinetics and toxicodynamics 

« Target organs and systems 

«» Diagnosis and treatment of poisoning 

«» Prevention of pesticide exposure and poisoning 





<<READ SLIDE.>> 





Pesticides 


PESTICIDES — RISKS AND BENEFITS 





BENEFITS RISKS 

* Crop protection * Toxic to humans 

* Food preservation « Impact on environment 
«> Material preservation and ecosystems 


«> Disease control 





Pesticides have numerous beneficial effects. These include crop protection, preservation of 
food and materials and prevention of vector-borne diseases. 


For example pesticides may be used in the prevention of malaria, which kills up to 1 million 
children per year, and for preventing other vector-borne diseases such as dengue, 
leishmaniasis and Japanese encephalitis. 


Pesticides are toxic by design — they are BIOCIDES, designed to kill, reduce or repel 
insects, weeds, rodents, fungi or other organisms that can threaten public health and the 
economy. 


Their mode of action is by targeting systems or enzymes in the pests which may be identical 
or very similar to systems or enzymes in human beings and therefore, they pose risks to 
human health and the environment. 


Pesticides are ubiquitous in the environment and most are synthetic. 


There is growing concern about children's exposure to pesticides and their special 
susceptibility. Children are not little adults, and may have higher exposures and greater 
vulnerability at both high and low levels of exposure. 


Ref: 


*National Resource Council. Pesticides in the diets of infants and children. National 
Academy Press, Washington, DC, 1993. 





Pesticides 


USE OF PESTICIDES 


«> First use of synthetic pesticides: 1940 
¢* Consumption increasing worldwide 


= 2.26 million tons of active ingredients used in 
2001 


= 25% of the world production used in 
developing countries... where 99% of deaths 
due to pesticides occur! 





<<READ SLIDE.>> 
a) First use of synthetic pesticides: 1940 


b) Consumption increased substantially over time, for example, in the USA, the use of pesticides 
doubled from 1960 to 1980, but total use has since remained stable or fallen. Most pesticides are used 
in sone ies but in 1999 about 74% of households in USA were reported to use at least one pesticide 
in the home. 


c) Use has risen in developing countries and the fastest growing markets in Africa, Asia, South and 
Central America, Eastern Mediterranean. There is a high pesticide use on crops grown for export (Dr. 
N. Besbelli, WHO, personal communication). 


d) Although developing countries use only 25% of the pesticides produced worldwide, they experience 
99% of the deaths. This is because use of pesticides tends to be more intense and unsafe, and 
regulatory, health and education systems are weaker in developing countries. 


Refs: 


American Academy of Pediatrics Committee on Environmental Health. Pesticides. In: Etzel RA ed. 
Pediatric Environmental health. 2nd ed. Elk Grove Village, American Academy of Pediatrics, 2003. 
“Qoanam J. Acute pesticide poisoning: a major global health problem. World Health Stat Quarterly, 


*UNEP United Nations Children’s Fund and WHO. Children in the new millennium: environmental 
impact on health. UNEP, UNICEF, WHO, 2002. 

*US EPA Pesticides industry sales and usage: 2000 & 2001 market estimates: 
(www.epa.gov/oppbead1/pestsales/01pestsales/market_estimates2001 .pdf). 


*Vaagt G. New code of conduct on pesticide acon’: FAO Newsroom 
(www.fao.org/english/newsroom/news/2002/10525-en.html). 





Pesticides 
USE OF PESTICIDES 


Global Pesticide Use 2001 (%) 
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The pie chart shows the global use of pesticides and the different types. 


Insecticides are mostly used in developing countries and fungicides/herbicides in developed 
countries. 


<<READ SLIDE.>> 
Refs: 


«American Academy of Pediatrics Committee on Environmental Health. Pesticides. In: Etzel 
RA ed. Pediatric Environmental health. 2nd ed. Elk Grove Village, American Academy of 
Pediatrics, 2003. 


«Jeyaratnam. Acute pesticide poisoning: a major global health problem. World Health Stat 
Quarterly, 1990. 


*UNEP United Nations Children’s Fund and WHO. Children in the new millennium: 
environmental impact on health. UNEP, UNICEF, WHO, 2002. 


*US EPA Pesticides industry sales and usage: 2000 & 2001 market estimates: 
(www.epa.gov/oppbead1/pestsales/01pestsales/market_estimates2001 .pdf). 


¢Vaagt. New code of conduct on pesticide adopted. FAO Newsroom 
(www.fao.org/english/newsroom/news/2002/10525-en.html). 





Pesticides 


USE OF PESTICIDES — TYPES OF PRODUCT 


«> Pesticides used in different settings: - Agricultural 
- Veterinary 
- Domestic 
- Institutional 


¢« Formulations: liquid, gel, paste, chalk, powder, granules, 
pellets, baits... 


«» Concentrations: from 2% to 80% of active ingredient 


“» Containers: glass, plastic or metal flasks, bottles, drums, 
traps, plastic bags or paper bags.... 





Pesticides are used in different settings. 


<<READ SLIDE.>> 


elt is important to consider the presentation, concentration and formulation of the 
products, as the toxic effects depend on the physical state of the product and also 
on the characteristics of the solvent or other substances contained in the 
formulation. "Chalk" pesticide has been sold illegally in the USA, it may contain 
pyrethroids. (See US EPA website.) 


«The rate of absorption depends upon the presentation of the product: volatile 
pesticides and fine powders are more easily inhaled than dense products and 
coarse granulated materials. 


*Concentrated solutions are much more dangerous than diluted ones; solid baits 
may be colourful, attractive and sweet, and may be easily ingested by toddlers. 


«In some cases, if the concentration of the active compound is less than 2% (as is 
generally the case for pesticides for household use), the toxicity in cases of human 
exposure may be due to the solvent (e.g. Kerosene or paraffin) and not to the active 
ingredient. 


Refs: 


*IPCS. The WHO Recommended Classification of pesticides by hazard, Guidelines 
to Classification 2000-2002 (www.inchem.org/documents/pds/pdsother/class. pdf) 


*Tomlin C. The pesticide manual, 11" ed. British Crop Protection Council 
Publications, 1997. 


*"Chalk" pesticides information at 
www.epa.gov/opp00001/health/illegalproducts/chalk.htm 





Pesticides 


PESTICIDES — CLASSIFICATION BY USE 


Rats, mice, 
Insects Weeds Moulds moles 


Insecticides Rodenticides 
Insect repellents Wood preservatives | 




















There is a large variety of pesticides designed to kill specific pests — those most widely used 
are listed below. 


«Insecticides (for killing insects) such as organochlorines, organophosphates and 
carbamates. This category also includes insect repellents such as diethyltoluamide (DEET) 
and citronella (of natural origin). 


*Herbicides or weedkillers (e.g. paraquat, glyphosate and propanil). 


¢Fungicides (to kill mould or fungi): when applied to wood, they are called wood 
preservatives. 


*Rodenticides (to kill mice, rats, moles and other rodents). 


«Fumigants are pesticides that exist as a gas or a vapour at room temperature and may be 
used as insecticides, fungicides or rodenticides, especially in closed storage places — as 
they kill every living organism. They are extremely toxic, due to their physical properties, 
rapid environmental dissemination and human or animal absorption (examples include 
cyanide, aluminium phosphate and methyl bromide). 


«Other pesticides include algaecides (to kill algae), miticides (to kill moths) and acaricides 
(to kill ticks). 





Pesticides 


PESTICIDES — CLASSIFICATION BY USE 
AND CHEMICAL STRUCTURE 


Different chemicals used for different purposes 




















« INSECTICIDES « FUNGICIDES * RODENTICIDES 
-  Pyrethroids - Thiocarbamates : Vane 
Organophosphorus * Dithiocarbamates 
Carbamates + Cupric salts 
Organochlorine + Tiabendazoles « FUMIGANTS 
Manganese compounds : Triazoles - Aluminium and zine 
Dicarboximides phosphide 








- Dinitrophenoles . 
« HERBICIDES a Methyl bromide 
* Organotin compounds | |. Ethylene dibromide 


* Bipyridyls Miscellaneous 


* Chlorophenoxy 


. Glyphosats «- INSECT REPELLENTS 
* Acetanilides 


° Triazines ¢ Diethyltoluamide 





























There are many groups of chemicals used as pesticides. There are hundreds of different active principles or 
main ingredients of pesticide groups (e.g. approximately 300 in Uruguay and 900 in the USA). 


<<NOTE TO READER: insert the number in your country/region.>> 


Some domestic, agricultural or veterinary products may contain more than one chemical belonging to the same 
or a different chemical group. 


Exposure or emission into the environment can occur from on-site exposure through spraying or application of 
solid formulations to different targets. For example exposure can occur in children during: 


- agricultural use (spraying fields) or seed treatment; 

- use in cattle dips and in animal husbandry; 

- use as household insecticide (indoor), or in gardens; 

- sanitary indoor use in schools, offices, hospitals and other institutions; 


- public health use (outdoor or indoor): in parks and urban areas and for vector control (e.g. malaria, Chagas 
disease, dengue and onchocercasis); 


- medical human use: to treat head lice or scabies; and 
- veterinary products for pets (e.g. to treat infestations with fleas or ticks). 


Refs: 


*IPCS. The WHO recommended classification of pesticides by hazard. Guidelines to Classification 2000-2002 
(www.inchem.org/documents/pds/pdsother/class.pdf). 


*Tomlin C. The pesticide Manual, 12th ed. British Crop Protection Council Publications, 2000. 





Pesticides 


ORIGIN, TRANSPORT AND FATE 


Distribution routes and "receptor" organisms 
for pesticides used in agriculture 


Humans 
Wildlife 
Plants 
Sad Terrestrial 


Emission 
Drift 
Deposition 
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Pesticides have different distribution and persistence patterns in the environment, even if all of them are 
distributed in some way through air, soil and water. This should be addressed to gain an understanding of 
how acute and chronic exposure may occur because air, water and soil are the media of exposure. 

This scheme illustrates the routes followed by an agricultural chemical (spray, granulate or seed treatment) 
that is applied to a given site, representing a risk to applicators, bystanders and wildlife. 

When a pesticide is applied directly to a target pest (plant or animal) the whole site is affected including crop 
plants, soil organisms and, potentially, humans and wildlife in the immediate area. In addition, part of it goes to 
the air or to surface waters, due to emission (1) or drift (2). Once on the target site, the pesticide may "drain" 
(6) into surface waters or volatilize (7) into the air. From the air it may deposit (3) on humans, wildlife or plants 
or on the soil. From the animals or plants where it was applied the pesticide may leak (5) into groundwater. 
Pesticides in surface water may go into aquatic organisms, and by sedimentation (4) into other organisms that 
remain in the sediment. 


The persistence of the pesticide depends on its physical and chemical properties (partition coefficients, 
degradation rates, deposition rates) and the characteristics of the environment. 


Climate characteristics also play a role in persistence. Studies in the Arctic have shown that insecticides and 
herbicides persist 3 to 8 times longer in cold climates than in temperate ones. 


The most persistent pesticides are termed “persistent organic pollutants” (POPs) and are addressed ina 
separate module. 


Refs: 
*Children: a CICH profile, 3rd ed. Canadian Institute of Child Health, 2000. 


eHealth Canada. Health and the environment: handbook for health professionals. Ottawa, Ministry of Public 
Work and Government Services, 1998. 





Pesticides 


SOME PESTICIDES PERSIST AND BIOCONCENTRATE 


¢ PERSISTENT ORGANIC POLLUTANTS (POPs) 





= Low water solubility PESTICIDES 
« Persist in the environment Aldrin 
«= Accumulate in the food-chain Dieldrin 
= Lypophilic Chlordane 
: Travel long distances DDT 
= Concentrate in marine animals Endrin 

: Heptachlor 
= May produce toxic effects Mirex 

Toxaphene 














Some pesticides are characterized by being very persistent in the environment. They may 
represent long-term dangers as they biomagnify up the food-chain. Humans, and particularly 
breastfed babies, are at the top of the food-chain. 


*Most POPs (persistent organic pollutants) (these will soon be considered as persistent toxic 
substances or PTS) are organochlorine pesticides, namely, aldrin, endrin, clordane, DDT, 
heptachlor, mirex, toxaphene and hexachlorobenzene. 


«They have been banned for agricultural or domestic uses in Europe, North America and 
many countries of South America in accordance with the Stockholm Convention (ratified in 
2004). However, some organochlorine pesticides are still used — e.g. DDT is used to control 
malaria in some developing countries. 


*Other POPs (and PTSs) include industrial chemicals (PCBs, HCB) and unintended 
byproducts (dibenzodioxins, dibenzofurans), and other chemicals. 


*These persistent chemicals are controlled under the Stockholm Convention. 


*POPs and PTSs are typically lypophilic compounds, with low water solubility, that are 
resistant to environmental breakdown and accumulate in adipose tissue. 


*They bio-concentrate in fish, wildlife and human tissues. 
*The highest levels are found in marine mammals. 


*There is concern about potential endocrine and developmental effects of the POPs and 
PTSs, especially in children. 
Ref: 


«Kutz FW et al. Organochlorine pesticides and polychlorinated biphenyls in human adipose tissue. Rev 
Environ Contam Toxicol , 1991, 120:1. 
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The US Geological Survey (USGS) monitors ground and surface water for 76 pesticides and 
seven pesticide breakdown products. A recent survey found that 90% of streams and 50% of 
wells tested were positive for at least one pesticide. 


Ref: 
*USGS: ca.water.usgs.gov/pnsp/index.html 


A great potential for adverse effects of pesticides is through contamination of the 
hydrological system, which supports human life, aquatic life and related food-chains. 


Ret: 
*USGS: ca.water.usgs.gov/pnsp/atmos/atmos_1.html 


Pesticides 


EXAMPLE OF SEASONAL PESTICIDE USE 


AUTUMN 


APPLE ORCHARD = : ; 
*« Herbicides: simazine, paraquat, 2-4D 


WINTER 
« Fungicides: dinitroorthocresol (DNOC) 


*« Insecticides: organophosphate 
compounds (OPs) 


SPRING 
« Fungicides: Cu salts, dithiocarbamates 
« Insecticides: endosulfan, OPs 


SUMMER 
« Insecticides: OPs 


Ref: Dr A. Laborde, Uruguay 








<<NOTE TO USER: Include your local calendar for pesticide treatment of APPLES or 
any other agricultural tasks.>> 


<<NOTE TO USER: How many pesticides may be found in an apple? Will "Snow- 
White" be offered a poisoned apple?>> 


More than 10 different chemicals may be sprayed on apple trees or other vegetable crops 
before harvest. 


The example of a calendar of pesticide application in apple trees in Uruguay was provided 
by Dr A. Laborde. 


Ret: 
*Achard. Fruit growing calendar. Banco de Seguros del Estado Yearbook. Uruguay, 1996. 


Picture: www.nps.gov/whmi/gallery/grounds016.htm — NPS — Us Department of the Interior. 
Apple orchard 
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PESTICIDES IN THE ATMOSPHERE 
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Detection frequencies for those pesticides that have been analysed in air and rain at 10 or more sites 
in the United States. 


Ret: 
*USGS. Pesticides in the atmosphere: ca.water.usgs.gov/pnsp/atmos/atmos_4.html 





Pesticides 


CHILDREN'S EXPOSURE 


A cause of concern 


« Multiple chemicals 
+ Multiple sources of exposure 
+ Multiple routes of exposure 


+ Multiple effects 








Pesticides are considered an important environmental threat to children’s health in rural 
areas. This is because: 


* A large variety of chemicals and mixtures are used as pesticides. 
«Many pesticides are used at the same time in the same place (agricultural regions). 


*They are ubiquitous in the environment — and in individual environments (micro- 
environments) of children — there may be several sources of exposure to the same or a 
different chemical. 


«Multiple exposures may occur from the preconception period throughout the child's growth 
into adolescence and adulthood. 


Pesticides may also be heavily used indoors in urban areas, so this is not solely a rural 
issue. 





Pesticides 


CHILDREN’S ENVIRONMENTAL EXPOSURE 


« Pesticides in: homes and schools, playgrounds, parks 
fields, hospitals and other public places 


¢» Children in: farms, agricultural areas (rural setting) 


«> Pesticides present in: air, soil, food, water, parents’ clothing 
and shoes, other objects... 


Different scenarios: 
« ACUTE high-level exposure, overt poisoning 
¢« CHRONIC low-level, chronic exposure, various effects 





Children are exposed in different settings and by a variety of routes. 


«Pesticides may be unsafely used in the home, by parents who want to protect their children 
from mosquitoes, cockroaches or rodents. Different pesticides may be stored within the 
reach of children. They are used in schools and playgrounds (in treated wood) and in green 
areas (parks and playing fields) to destroy weeds. Hospitals are intended to be places of 
healing, yet many are using hazardous pesticides 


eLiving on farms or in agricultural areas, where pesticides are frequently and heavily used, is 
a high-risk scenario for exposure. 

«Potential for "take home" of pesticides on parents’ clothing or shoes. 

«Pesticides may be present in food and water, either as residues from treatment of crops or 
at higher levels, as a result of contamination. 

*In some areas, there is a potential for release into the environment during production and 
formulation of pesticides (in factories). 


«These are the circumstances under which children may receive acute and high-level 
exposure leading to poisoning or chronic, low-level exposures linked to more subtle, 
developmental and other effects. (See next slide) 





Pesticides 


SOURCES AND SETTINGS OF EXPOSURE... 


HOME, SCHOOL, DAY-CARE, INSTITUTIONS. ... 


Indoor and outdoor application 

«> Mosquito control 

« Professional/domestic application 
Health uses 

« Lice or scabies 

«> Fleas or ticks on pets 


Pesticide residues 
*« Dust, soil, furniture, carpets, toys, food... 
¢ Playgrounds, playing fields, lawns, gardens 
« Wood preservatives in play structures (e.g. PCP: pentachlorophenol) 
¢ Long range transport of POPs (e.g. DDT) 





WHO 





A survey by the U.S. Environmental Protection Agency regarding pesticides used in and around the home revealed some significant 
findings: 

«Almost half (47%) of all households with children under the age of five had at least one pesticide stored in an unlocked cabinet, 
less than 4 feet off the ground (i.e., within the reach of children). 

«Approximately 75% of households without children under the age of five also stored pesticides in an unlocked cabinet, less than 4 
feet off the ground (i.e., within the reach of children). This number is especially significant because 13% of all pesticide poisoning 
incidents occur in homes other than the child's home. 

Pesticide application 


Professional application of pesticides both indoors and outdoors is used increasingly commonly for the control of rodents, 
cockroaches, ants, termites, earwigs and other pests. Signs and symptoms of pesticide-related-illnesses have been described after 
indoor and outdoor spraying. 


«Domestic use of insecticides is also a source of exposure. Insecticides formulated as sprays, strips and baits are widely available. 


*Certain topical pharmaceuticals for direct application on children’s skin or scalp contain insecticides to control lice or scabies. Their 
use Carries a risk of acute (chronic if repeated) overexposure. High doses or applications lasting a long time have caused acute 
poisoning. There are many pharmaceuticals described in the International pharmacopoeia that contain organophosphorus 
eon and organochlorine (lindane) pesticides still being used to treat head lice. Such products may contains up to 2% of 
pesticide. 


*Dogs and cats are often treated with insecticides to control fleas or ticks. Veterinary products can be as concentrated as _ 
agricultural ones. Pet dips for treatment of flea infestations usually contain organophosphate and pyrethroid pesticides. Children are 
often involved in pet care. 

Pesticide residues 

«Insecticides may persist in house dust, in soil tracked in from outdoors, in carpets, toys, food and furniture. 

*High levels of insecticides have been measured for weeks after professional application. 


«Residues of organophosphorus insecticides sprayed in indoor environments have been reported to occur on floors, carpets, 
children’s toys, furniture, bed covers and in dust. 


*Poor hygiene habits or houses that are difficult to clean increase the risk of exposure. 

*Playgrounds, playing fields, lawns and gardens may be routinely sprayed in order to keep insects away. 
«Pesticides are found in recreational waters (lakes, rivers and in pools (algaecides)). 

«Persistent wood preservatives such as arsenic/ copper/chromium mixtures have been used on play structures. 
The persistent organic pollutants (POPs) include nine pesticides. 

Refs: 

*www.epa.gov/pesticides/factsheets/childsaf.htm 

-Bass JK et al. What is been used at home: a household pesticide survey. Rev Panam Salud Publica, 2001, 9:138. 


*CDC Surveillance for acute insecticide related illness associated with mosquito control efforts Nine States 1999-2002 
(www.cdc.gov/mmwr/preview/mmwrhtml/mm5227a1 .htm). 


ie ra Sea — children at play: How dangerous is CCA? EHP, 2001, 109 A262 (ehp.niehs.nih.gov/docs/2001/109- 
ocus.htm 


*Forrester MB et al. Epidemiology of lindane exposures for pediculosis reported to poison centers in Texas, 1998-2002. J Toxicol - 
Clin Toxicol, 2004, 42:55. 


eLemus R et al. Chlorpyrifos: an unwelcome pesticide in our homes. Rev Environ Health, 2000, 15:421. 
*WHO. The physical school environment, information series on school health, Document 2. Geneva, World Health Organization, 
2003. 


Picture: WHO 
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Historical 
use of DDT... 
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Fig: Norsk Barnemuseum. www.norskbarne.museum.no/html/barn100.htm Used with 
copyright permission. 





Pesticides 
SOURCES AND SETTINGS OF EXPOSURE 


Children living on farms or in agricultural areas are exposed to: 


* pesticide drift from sprayed fields 

«> contaminated dust & soil 

* contaminated equipment and clothes 
* treated fields 

“> parents spraying 

* animal dips 

** child labour 
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The rural setting is of particular importance for children and young adults. 
Children may be exposed to pesticide drift from fields that are being sprayed. 


Acute “unintentional” poisoning, is possible when small children play with pesticide bottles and 
colourful containers that have been discarded in their playing areas. 


Highly concentrated pesticides may be stored in rural homes. 

Parents who are farm-workers or applicators may bring pesticides into the home through contaminated 
clothes, shoes or equipment. 

Children may accompany their parents to the fields and help them with their tasks. 

Infants who are still being breastfed are often carried by their mothers in the fields. 

Children may help with agricultural tasks or may be allowed to play around the sprayed field. 

Re-entry intervals (the time required before it is safe to return to a treated area) are not always 
respected or may be established on the basis of criteria that ensure adult safety only. 

Concern is increasing about child labour and young workers. 

Although few data are available, it is generally assumed that children make up a substantial part of the 
agricultural workforce in developing countries. They could be at a higher risk because they are less 


experienced and assertive than adults; they may lack protective equipment and receive less training or 
none at all. 


Refs: 


*Calvert GM et al. Acute pesticide-related illnesses among working youths, 1988-1999. Am J. Public 
Health 2003, 93: 605. 


*Quandt SA et al. Agricultural and residential pesticides in wipe samples from farmworker family 
residences in North Carolina and Virginia. Environ Health Perspect, 2004, 112:382. 


Picture: L. Corra. Child working with pesticides, Argentina. Used with permission. 
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CHILDREN'S EXPOSURE IN RURAL SETTINGS 
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Numerous studies on children’s exposure have demonstrated the absorption of pesticides. 

Pesticide metabolites are used as biomarkers of exposure, and children often have higher levels than adults. 
Younger children may have higher levels than older ones. 

Levels of pesticides were associated with residence in rural areas AND with domestic use of pesticides. 


The figure shows levels of dialkylohosphates (DAP) in children living in agricultural areas. Levels were 
measured in many samples taken over 1 year and were found to increase in parallel with periods of pesticide 
application. 


Refs: 


*Aprea C et al. Biologic monitoring of exposure to organophosphorus pesticides in 195 Italian children. Env Health 
Perspect , 2000, 108:521. 


*Koch D et al. Temporal association of children's pesticide exposure and agricultural spraying: report of a 
longitudinal biological monitoring study. Env Health Perspect, 2002, 110:829. 


We measured organophosphorus (OP) pesticide exposures of young children living in an agricultural community 
over an entire year and evaluated the impact of agricultural spraying on exposure. We also examined the roles of 
age, sex, parental occupation, and residential proximity to fields. We recruited 44 children (2-5 years old) through 
a Women, Infants, and Children clinic. We collected urine samples on a biweekly basis over a 21-month period. 
Each child provided at least 16 urine samples, and most provided 26. We analysed samples for the 
dialkylphosphate (DAP) metabolites common to the OP pesticides. DAP concentrations were elevated in months 
when OP pesticides were sprayed in the region's orchards. The geometric means of dimethyl and diethyl DAPs 
during spray months were higher than those during nonspray months (p = 0.009 for dimethyl; p = 0.018 for 
diethyl). Dimethyl DAP geometric means were 0.1 and 0.07 micro mol/L for spray months and nonspray months, 
respectively (57% difference); diethyl DAP geometric means were 0.49 and 0.35, respectively (40% difference). 
We also observed differences for sex of the child, with male levels higher than female levels (p = 0.005 for 
dimethyl; p = 0.046 for diethyl). We observed no differences due to age, parental occupation, or residential 
proximity to fields. This study reports for the first time the temporal pattern of pesticide exposures over the course 
of a full year and indicates that pesticide spraying in an agricultural region can increase children's exposure in the 
absence of parental work contact with pesticides or residential proximity to pesticide-treated farmland. 


*Loewenherz C et al. Biological monitoring of organophosphorus pesticide exposure among children of agricultural 
workers in Central Washington State. Environ Health Persp 1997, 105:1344. 


Figure: ehp.niehs.nih.gov/members/2002/1 10p829-833koch/koch-full.html 
Reproduced with permission from Environmental Health Perspectives 
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PESTICIDES IN DIFFERENT MEDIA 


Air 
+ Respirable particles contaminated with pesticides 
« Respirable aerosols during spraying 
+ Vapour from volatile residues of pesticides 


Soil 
« Hand-to-mouth behaviour 
+ Crawling on the ground 
« Dermal contact 





Some pesticides are volatile and can be inhaled over a period of hours or days because of 
the volatilization from contaminated surfaces. 


Particulate material under 10 micrometres is breathable, and the smaller particles are more 
dangerous because they can reach the alveoli. Children can be exposed when they are 
around the spraying area. 


The persistence of pesticides in the soil depends on their chemical characteristics and many 
pesticides used in homes have been found, many days to weeks after the application, in 
house dust. 


The behaviour of children (e.g. crawling and hand-to-mouth activities) facilitates exposure. 





Pesticides 


PESTICIDES IN DIFFERENT MEDIA 


Water 
«> Pesticides in drinking water: tap, well 


Food 

« Crops routinely sprayed: 
« fruits, vegetables, grains 

«> Bioaccumulation in animals and products 
« fish, meat, eggs, dairy 








Once used or spilled, pesticides may contaminate the water used for drinking or bathing. 
Pesticides can contaminate nearby groundwater and surface water. 


There is increasing concern about dietary ingestion of pesticide residues by children, in both 
plant and animal products. Please note that the benefits to children of a diet rich in fruits and 
vegetables should be emphasized. There are preventive and regulatory measures on this 
issue. (See additional slides) 


Picture: WHO, C. Gaggero. Nutrition child, Peru. 


<<READ SLIDE.>> 
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PESTICIDES IN DIFFERENT MEDIA 
Food residues 


¢* Many food products have detectable levels of 
pesticides 

«+ Guideline levels of pesticides in food (MRL) 

«+ Guidelines to limit the 
population exposure: 
acceptable daily intake (ADI) 








All industrialized countries have food monitoring programmes that measure pesticide residues. 
Levels exceeding the maximum established limits have been reported occasionally in monitored food. 
Maximum limits for residues have been established only for certain pesticides. 


Although a single pesticide may be considered safe at a particular level, foods may contain residues of 
several pesticides at the same time (see the next slide for an example of the pesticide application 
scheme in apple trees) and to understand the effect of multiple exposures. 


Locally grown food may not be properly monitored or controlled for residues of pesticides. 
Families who eat food directly brought in from fields may have higher pesticide exposure. 


A study of cumulative dietary pesticide intake in children from an agricultural community showed that 
up to 56% of the children exceeded the acceptable chronic dietary doses (Fenske, 2000). 


Refs: 


«American Academy of Pediatrics Committee on Environmental Health. Pesticides. Chapter 24. In: 
Etzel RA. ed. Pediatric Environmental Health 2nd Ed. Elk Grove Village IL, American Academy of 
Pediatrics, 2003. 


«Fenske R et al. Biologically based pesticide dose estimates for children in an agricultural community. 
Environ Health Perspect 2000, 108:515. 


eJensen AF et al. Cumulative Risk assessment of the intake of organophosphorus and carbamate 
pesticides in the Danish diet. Food Addit.Contam, 2003, 20:776. 


«Rhorer. Transfer efficiencies of pesticides from household flooring surfaces to food. J Exp Anal 
Environ Epidem 2003, 13:454. 


*Sanborn MD et al. Identifying and managing adverse environmental health effects: 4 Pesticides. 
CMAv, 2002, 166:1431. 


ewww.who.int/ipcs/food/jmpr/en/ 
*www.codexalimentarius.net/ 
ewww.who.int/water_sanitation_health/dwq/guidelines/en/ 


Picture: WHO (L. Taylor), Nutrition, 1994 
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TOXICOKINETICS VARIES FOR DIFFERENT TYPES 
OF PESTICIDE 


Important to consider: 


* Routes of Absorption + Distribution and storage 


« Dermal, ocular, ingestion, « Fat soluble pesticides are 
inhalation, injection stored in adipose tissue 
= Other 


«- Biotransformation 


« Into inactive or more + Elimination 


active metabolites - Urinary excretion 


« Biliary / faecal excretion 
«= Excretion in milk 





Toxicokinetics depend on the specific pesticide, its chemical characteristics and formulation. 
Routes of absorption are explained in the following slides. 


«The biotransformation of most pesticides involves a combination of several chemical 
reactions including oxidation, reduction, hydrolysis and/or conjugation, producing different 
metabolites that may be more or less active (toxic). 


¢ Biotransformation of some organophosphate pesticides involves oxidative activation (e.g. 
parathion = paraoxon). 


«Pesticides may reach different organs and tissues. Many pesticides accumulate in the 
adipose tissues. 


*Elimination is urinary, biliary and faecal. 


«Excretion in milk has been experimentally found to be proportional to blood dosage for DDT, 
dieldrin, aldrin, heptachlor and other organochlorine pesticides. 


Ref: 


*Hodgson. Metabolism. In: Hayes, Handbook of pesticide toxicology. San Diego California, Academic 
Press Inc. 1991. 
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ROUTES OF EXPOSURE 
Multiple/simultaneous routes of exposure 
Breastfeeding 
PXoxed(o(-Vaie-lmare(se- (eo) 
¢ Ingestion ————_ at-X-j(e [U(-\-m a mceleye| 


WM Colvidaltare, 


¢« Inhalation —_—— Tare Cole) ar-TaleMeolel co lolelae-) oleh late] 


Occupational exposure 


¢« Dermal absorption «—— Accidental contact 
Occupational exposure 
Residues on surfaces 

¢ Transplacental Contaminated clothing 
Medical use: scabies, head lice 








Almost all pesticides are absorbed by these routes. 
<<READ SLIDE.>> 


Different routes are associated with different settings and media of exposure. However, 
there are settings in which more than one route of exposure can occur (e.g. in an 
occupational setting). 


Pesticides can cross the epithelium of the skin and mucous membranes that exchange 
gases (alveoli) or nutrients (gastrointestinal mucosa). 


The rate of absorption depends on the chemical properties, amount of the chemical, length 
of exposure and the physical state of the molecule. There are also other factors that may 
contribute to increased absorption. Skin absorption is higher when there is vasodilatation 
(e.g. in summer, or with heating). Respiratory absorption is many times higher when 
respiration is more rapid (e.g. when playing or running). 

(Transplacental exposure is considered in the next slide.) 


In relation to their body weight, children have a larger skin area than adults, breathe in more 
air and drink and eat more. These aspects and certain childhood behaviours such as putting 
fingers and objects in their mouths allow exposure to larger amounts of pesticide per 
kilogram of body weight. Modifying diets and assuming their variety could be a way of 
reducing exposures... 


Ref: 


eHealth Council of the Netherlands. Pesticides in food: assessing the risk to children. The Hague: 
Health Council of the Netherlands, 2004. 
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ROUTES OF PERINATAL EXPOSURE 


«> Mother’s intake and body burden is 
transferred across the placenta 


¢« Breast milk may be contaminated 
"The very top of the food chain" 








Pesticides can cross the placenta: 


*They have been detected in the amniotic fluid and body tissues of human foetuses even 
during early stages of prenatal life. 


*Pesticides have also been found in the meconium. 


*Measuring organophosphate compounds (OP) metabolites in meconium is considered a 
good biomarker of prenatal exposure because meconium starts to accumulate in the 16th 
week of pregnancy and is eliminated following delivery. 


Breast milk may be contaminated and represents the very top of the food-chain: 


«Residues of organochlorine pesticides and POPs have been detected in breast milk 
(including DDT, HCB and HCH isomers) in contaminated areas. 


*There is currently no developed method to measure OPs in breast milk. 
(Please see the module on Children and Chemicals.) 


Refs: 


*Pronczuk J et al. Global perspectives in breast milk contamination infectious and toxic 
hazards. Environ Health Perspect, 2002, 110:A349. 


«Whyatt RM et al. Measurement of organophosphate metabolites in postpartum meconium 
as a potential biomarker of prenatal exposure. A validation study. Env Health Perspect, 
2001, 109:417. 


Picture: WHO, P. Virot. Portrait of a young baby breastfeeding, Delhi, India, Asia, November 
2002. 
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METABOLIC PATHWAYS 
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3,5,6-Trichloropyridinol glucuronide 3,5,6-Trichloropyridinol sulfate 





Figure 1. Metabolism of chlorpyrifos. Chemicals enclosed in boxes are excreted in the urine. 





Wessels, EHP (2003) 111 (16): 1939 27 





Metabolism may either activate or inactivate the chemical. 
Therefore, immature metabolic pathways may be protective or increase the danger from 
specific chemicals. 


As an example, organophosphates are metabolized to oxones (active metabolite), but also to 
other specific inactive metabolites (ME) and to non-specific metabolites (the 
dialkylphosphates (DAPs)) (shown in the figure). 

DAPs are used as biomarkers of environmental exposure to all kinds of organophosphate 
pesticides because DAPs are metabolites of all these pesticides. 


Ref: 


«Wessels D et al. Use of biomarkers to indicate exposure of children to organophosphate pesticides: 
implications for a longitudinal study of children's environmental health. Environmental Health 
Perspectives, 2003, 111:1939. 


Figure: Reproduced with permission from Environmental Health Perspectives 
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MECHANISMS OF ACUTE TOXICITY 


* Irritation (most of the pesticides) 
«> Allergic sensitization (e.g. fungicides) 
«> Enzyme inhibition (e.g. cholinesterases and OPs & carbamates) 
« Oxidative damage (e.g. paraquat) 
¢ Inhibition of neurotransmission (e.g. organochlorines) 
= Calcium (Ca?) homeostasis alteration 
= GABA inhibition 
«> Uncoupling of oxidative phosphorylation (e.g. glyphosate) 





Several mechanisms of toxicity have been described and these differ according to the 
specific properties of the pesticide. They are summarized below. 


*lrritation is a local effect due to contact of the pesticide with the skin, eyes or other mucosa. 
- The effects are usually redness and pain. 

- Respiratory irritation can produce nasal, laryngeal or pulmonary effects. 

- Most herbicides and fungicides are strong irritants. 

Allergic sensitization is a common effect of pesticides, especially fungicides. 


*Enzyme inhibition (e.g. cholinesterase activity is decreased by exposure to 
organophosphorus compounds and carbamates). 


*Oxidative damage (e.g. paraquat is a promoter of superoxide radicals). 


«Inhibition of neurotransmission (organochlorines inhibit the GABA system and cause 
alteration of calcium homeostasis. 


*Uncoupling of oxidative phosphorylation (e.g. glyphosate). 


OP: organophosphorus compounds 





Pesticides 


ACUTE PESTICIDE-RELATED ILLNESS 


«> Dermal and ocular irritation (or allergic response) 
¢* Upper and lower respiratory tract irritation 
«> Allergic responses / asthma (fungicides) 
«> Gastrointestinal symptoms 
¢ Neurological symptoms 
« Specific syndromes 
« Cholinergic crisis (organophosphorus pesticides) 
« Bleeding (warfarin-based rodenticides) 


« Caustic lesions and pulmonary fibrosis 
(herbicide, paraquat) 





= 
Paraquat lesions COuresy 
of Dr. J Pronezuk 29 





The signs and symptoms of pesticide poisoning depend upon the pesticide involved and the type 
and magnitude of exposure. 


In general the signs and symptoms are: 

edermal and ocular irritation (or allergic response) 

eupper and lower respiratory tract irritation 

eallergic responses and asthma 

gastrointestinal symptoms: usually vomiting, diarrhoea and abdominal pain 

eneurological symptoms: excitatory signs in the case of exposure to organochlorines, lethargy and 
coma; also polyneuritis 

*specific syndromes: 

- cholinergic crisis (organophosphorus pesticides) 

- bleeding (warfarin-based rodenticides) 


- caustic lesions and pulmonary fibrosis (paraquat) 


<<NOTE TO USER: Refer to those pesticides commonly used in the couniry/area.>> 
<<NOTE TO USER: insert local photo.>> 
<<READ SLIDE.>> 


Refs: 


American Academy of Pediatrics Committee on Environmental Health. Pesticides. Chapter 24. In: 
Etzel RA. ed. Pediatric Environmental Health, 2nd Ed. Elk Grove Village II. American Academy of 
Pediatrics, 2003. 


*CDC. Surveillance for acute insecticide-related illness associated with mosquito-control efforts--nine 
states, 1999-2002. MMWR Morb Mortal Wkly Rep, 2003, 52:629. 


*Salameh PR et al. Respiratory symptoms in children and exposure to pesticides. Eur Respir J , 
2003, 22:507. 


*Sanborn MD et al. Identifying and managing adverse effects: 4 Pesticides. CMAu, 2002, 166:1431. 
Pictures: Courtesy of Dr. J. Pronczuk. Lesion caused by paraquat. 
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ACUTE POISONING BY "ACCIDENTAL" INGESTION 


«+ Storage of leftover pesticide in a 
medicine or soft drink bottle 


« Confusion with pharmaceutical 


“+ Pesticide container reused for 
storing drinks or food 





«» Pesticide container present in the 


ay cae ‘ Bottles containing pharmaceuticals and 
child's environment the pesticide chlorpyriphos 


Laborde, CIAT, Montevideo 





Acute poisoning results from "accidental" (non-intentional) exposure in toddlers and small 
children. 


Ingestion occurs, for example, when: 


«Pesticides have been stored in a medicine or soft drink bottle. 
*The pesticide bottle is similar to a bottle used for pharmaceuticals. 
*Pesticide containers are reused for storing drinks or food. 


«Pesticide containers are easily accessible in the child's environment. 


Photo: Bottles containing pharmaceuticals and the pesticide chlorpyriphos 
Courtesy of Laborde, CIAT, Montevideo 





Pesticides 


DIAGNOSIS OF EXPOSURE 


«> History of exposure 
« Availability of pesticides 
= Recent application 


¢ Signs and symptoms 
« May be misdiagnosed! 





¢* Laboratory tests 





<<READ SLIDE.>> 


The diagnosis is based upon the history of exposure (e.g. pesticides are available in the 
home, recently applied, or child was found playing with containers), signs and symptoms of 
exposure (see next slides) and laboratory measurements. Diagnosis also requires a high 
index of suspicion. Even after acute exposures, pesticide poisoning may be misdiagnosed 
as a Viral illness (e.g. infectious diarrhoea rather than organophosphate poisoning) resulting 
in inadequate treatment and potentially returning children to a setting where exposure will be 
ongoing or recur. 


Pesticides and/or their metabolites can be measured in samples of blood, urine, breast milk, 
amniotic fluid or meconium. This can confirm the diagnosis. 


Laboratory tests are available to assess exposure to organophosphates, organochlorine, 
dicarboximide fungicides, carbamates, dipyridyl herbicides (e.g. paraquat) and pyrethroids. 


Ref: 


«American Academy of Pediatrics Committee on Environmental Health. Pesticides. Chapter 
24. In: Etzel RA. ed. Pediatric Environmental Health, 2nd Ed. Elk Grove Village II. American 
Academy of Paediatrics, 2003. 


Picture: WHO, C. Gaggero. Health child examination, Peru. 
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ACUTE TOXINDROMES 
PESTICIDE ACUTE DIAGNOSIS TREATMENT 
SYMPTOMS 
Organo "Irreversible" Low - Supportive care 
phosphorous |cholinesterase {cholinesterase | - Atropine i/v 
E.g. inhibition levels in red -Oximes 
Clorpyriphos |Cholinergic crisis: | blood cells - Decontamination 
Diazinon - nausea, vomiting | (RBC) 
Azinphos - hypersecretion 
Parathion - miosis 
- fasciculations 
- coma 
Carbamates |Reversible Low - Supportive care 
E.g. cholinesterase |cholinesterase - Atropine i/v _ 
Carbaryl inhibition levels (in RBC) |- Decontamination 
Aldicarb 


























<<READ SLIDE.>> 


Modified from Table of American Academy of Pediatrics, Committee on Environmental 
Health. In: Etzel, R. ed. Paediatric Environmental Health 2nd Ed. Elk Grove Village II, 2003. 
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ACUTE TOXINDROMES 

PESTICIDE |ACUTE DIAGNOSIS | TREATMENT 

SYMPTOMS 
Pyrethroids 
Type | - Tremor - Urinary 3- - Supportive care 
E.g. - Ataxia phenoxybenzoic |- Symptomatic 
Allethrin - Irritability acid (in research |- Decontamination 
Permethrin studies) 
Tetramethrin 
Type Il - Salivation - Urinary 3- - Supportive care 
E.g. - Temporary phenoxybenzoic | - Symptomatic 
Deltamethrin paraesthesias acid (in research _ |- Decontamination 
Cypermethrin - Seizures studies) 
Fenvalerate 
Organo- GABA blockade: - Detectable in - Supportive care 
chlorines - Tremors blood - Symptomatic 
Eg - Dizziness - Decontamination 
kindané - Seizures 
Endosulfan 























<<READ SLIDE.>> 


Modified from Table of American Academy of Pediatrics. Committee on Environmental 
Health. In: Etzel ed. Pediatric Environmental Health, 2nd Ed. Elk Grove Village II, 2003. 


Ref: 


eAprea C et al. Analytical method for the determination of urinary 3-phenoxybenzoic acid in 


subjects occupationally exposed to pyrethroid insecticides, J Chromatogr B Biomed Sci 


Appl, 1997, 695:227. 
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ACUTE PESTICIDE TOXINDROMES 


PESTICIDE 


Chlorophenoxy 
compounds 
(e.g. 2,4-D) 


ACUTE 
SYMPTOMS 


Nausea, vomiting, 
acidosis, myalgia 
fever, myopathy, 
neuropathy 


DIAGNOSIS 


Detectable in 
urine and blood 


TREATMENT 


Decontamination and 
Urine alkalinization 





Bipyridyl 
compounds 
paraquat 


Vomiting 
Corrosive lesions 
Hepatotoxicity 
Acute tubular 
necrosis 
Pulmonary fibrosis 


Dithionite test 
in urine 


Decontamination 
Avoid O, 
haemoperfusion 
Possibly: 
corticosteroids and 
cyclophosphamide 





Anticoagulant 

rodenticide 
Warfarin 
Brodifacoum 





Haemorrhage 
(from vit. K 
antagonism) 





Elevated 
prothrombin 
time (PT) 








Vitamin K1 
(Fitomenadione) 


34 





<<READ SLIDE.>> 


Modified from Table of American Academy of Pediatrics. Committee on Environmental 
Health. In: Etzel R. ed. Pediatric Environmental Health, 2nd Ed. Elk Grove Village II, 2003. 





Pesticides 


LOW-LEVEL CHRONIC EXPOSURE 


Growing body of epidemiologic and animal data and research 
studies suggests a link between long-term exposure and: 


«+ Abnormal growth and development 
«> Impaired neurobehavioral development / functions 
¢* Cancer 


« Increased susceptibility to infections 





The mechanisms of action thought to produce chronic toxic effects include genotoxicity, 
endocrine disruption and immunotoxicity. 


Effects may be seen when exposure occurs during critical windows of development, 
particularly the prenatal period. See additional slides. 


Ref: 
*Children in the New Millennium: Environmental Impact on Health. UNEP, UNICEF, WHO, 2002. 


*Eskenazi B et al, Exposures of children to organophosphate pesticides and their potential 
adverse health effects. Environ Health Perspect, 1999, 107(3):409—419. 





Pesticides 


PRECONCEPTIONAL PRENATAL EXPOSURE 


Pesticide exposure before or during pregnancy has 
been associated with increased risk of: 


= Infertility 

« Perinatal death 

«= Spontaneous abortion 

«= Premature birth 

« Fetal growth retardation 

«= Congenital malformations 
« Early childhood cancer 





WHO 





Exposure of either mother or father to pesticide before conception, or exposure of the mother during 
pregnancy, has been associated with an increased risk of fetal death, spontaneous abortion and early 
childhood cancer. 


There is increasing evidence that in utero exposure increases the risk of growth retardation: a small-for- 
gestational age baby, low birth weight, reduced length and small head circumference (see photo). 


Saucer increases in the risk of congenital anomalies have also been reported. These include: eye 
defects, limb reduction, urogenital defects, hypospadias, cryptorchidism, orofacial clefts, central nervous 
system defects and heart defects. 


Refs: 


*Bell EM et al. A case-control study of pesticides and fetal death due to congenital anomalies. 
Epidemiology, 2001, 12:148. 


*Berkowitz GS et al. /n utero pesticide exposure, maternal paraoxonase activity, and head 
circumference. Environ Health Perspect, 2004, 112:388. 


*Eskenazi B et al. Association of in utero organophosphate pesticide exposure and fetal growth and 
length of gestation in an agricultural population, Environ Health Perspectives, 2004, 112 (10): 1116- 
1124. 


*Garcia AM et al. Parental agricultural work and selected congenital malformations. Am J Epidemiol 
1999, 149:64. 


*Heeren GA et al. Agricultural chemical exposures and birth defects in the Eastern Cape Province, 
South Africa. A case - control study. Environ Health, 2003, 2:11. 


aumanen T. Maternal pesticide exposure and pregnancy outcome. J Occup Environ Med, 1995, 
37:935. 


*Rojas A et al. Malformaciones Congenitas y exposicion a pesticidas. Rev Med Chilena, 2000, 128:399. 


*Schreinemachers DM. Birth malformations and other adverse perinatal outcomes in four U.S. Wheat- 
producing states. Environ Health Perspect , 2003, 111 :1259. 

*Weidner IS et al. Cryptorchidism and hypospadias in sons of gardeners and farmers. Environ Health 
Perspect, 1998, 106:793. 


*Whyatt RM et al. Prenatal insecticide exposures birth weight and length among an urban minority 
cohort. Environ Health Perspect , 2004, 112:1125. 





Pesticides 


PRENATAL EXPOSURE AND 
NEURODEVELOPMENTAL EFFECTS 


«+ Exposure during brain growth has subtle and 
permanent effects on: 


Brain structure and function 
Neuronal and axonal differentiation 
Serotoninergic system 
Synaptogenesis 

Programming of synaptic function 
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Exposure during brain growth may exert subtle, permanent effects on the structure and function of the 
brain. These include: 


eneuronal and axonal differentiation; 
ealteration of serotoninergic system; and 
ealtered synaptogenesis and programming of synaptic function. 


Ref: 


*Slotkin TA. Guidelines for developmental neurotoxicity and their impact on organophosphate 
pesticides: a personal view from an academic perspective, Neurotoxicology, 2004, 25:631. 


The appropriate regulation of drugs, chemicals and environmental contaminants requires the 
establishment of clear and accepted guidelines for developmental neurotoxicity. Ideally, these 
guidelines should encompass the ability to assess widely disparate classes of compounds through 
routine tests, with high throughput and low cost. Increasingly, however, the progress in primary 
research from academic laboratories deviates from this goal, focusing instead on categorizing novel 
effects of toxicants, development of new testing paradigms, and extension of techniques into 
molecular biology. The differing objectives of academic science as opposed to those of regulatory 
agencies or industry, are driven in part, by the priorities of the agencies that fund primary research. 
Recent work on organophosphate pesticides (OPs) such as chlorpyrifos (CPF) illustrate this 
dichotomy. Originally, OPs were thought to affect brain development through their ability to elicit 
cholinesterase inhibition and consequent cholinergic hyperstimulation. This common mechanism 
allowed for parallels to be drawn between standard measures of systemic toxicity, gross morphological 
examinations, and exposure testing utilizing an easily-assessed surrogate end-point, plasma 
cholinesterase activity. In the past decade, however, it has become increasingly evident that CPF, and 
probably other OPs, have direct effects on cellular processes that are unique to brain development, 
and that these effects are mechanistically unrelated to inhibition of cholinesterase. The identification 
and pursuit of these mechanisms and their consequences for brain development represent new and 
exciting scientific findings, while at the same obscuring the ability to sustain a uniform approach to 
neurotoxicity guidelines or biomarkers of exposure. In the future, a new set of test paradigms, relying 
on primary work in cell culture, invertebrates, or non-mammalian models, followed by more targeted 
examinations of specific processes in mammalian models, may unite cutting-edge academic research 
with the need for establishing flexible guidelines for developmental neurotoxicity. 





Pesticides 


PRENATAL EXPOSURE AND 
NEURODEVELOPMENTAL EFFECTS 


Mechanisms of developmental toxicity may be 
different from those of acute toxicity 





Acetylcholinesterases are enzymes that play a direct role in axonal outgrowth and neuronal 
differentiation. Exposure to organophosphorus pesticides inhibits the enzymes and may 
therefore interfere with this function. The pesticides chlorpyrifos and diazinon alter 
axonogenesis, synaptogenesis and programming of synaptic functions. The mechanisms of 
action postulated are: serotonergic system alteration and inhibition of RNA synthesis in 
neurones and glial cells. Data suggest that some of the toxicity is from the parent compound 
rather than the active metabolite and occurs independently of the cholinergic systems that 
are responsible for acute toxicity. 


And, these neurodevelopmental toxicities occur at exposure levels too low to cause overt 
symptoms of cholinesterase inhibition in the pregnant animals. 


Refs: 


Aldridge JE et al. Serotonergic systems targeted by developmental exposure to chlorpyrifos: 
effects during critical periods. Environ Health Perspect, 2003, 111:1736. 


*Colosio C et al. Neurobehavioral effects of pesticides. State of the art. Neurotoxicology, 
2003, 24:577. 





Pesticides 


CHRONIC NEUROLOGICAL EFFECTS 


¢* Neurological sequelae of acute poisoning 


¢* Neurological symptoms due to high indoor 
levels of pesticides 


¢* Subtle changes in memory and attention 
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It may be difficult to differentiate the effects of prenatal exposure from exposure in early childhood, or sequelae of 
non-fatal acute poisonings. 


Chronic neurobehavioural and neurological effects after acute poisoning with organophosphorus pesticides have 
been reported in adults. 


Memory and concentration problems, unusual fatigue, irritability and depression, visual difficulties and delayed 
polyneuropathy have been described. 


In a well-documented case of chronic organophosphorus pesticide poisoning, the house of an infant with 
hypertonia, first diagnosed as cerebral palsy, was found to have high levels of chlorpyrifos weeks after a 
professional application (Wagner, 1994). 


Few studies have examined the neurobehavioural effects of postnatal exposure to pesticides. 


Subtle changes in short-term memory and attention may be associated with application of organophosphorus 
pesticides in the home. 


There is increasing evidence, particularly from animal models, about neurobehavioural effects of long-term 
exposure to low levels of pesticides. 


Refs: 

-American Academy of Pediatrics Committee on Environmental Health. Pesticides. Chapter 24. In: Etzel R. ed. 
Pediatric Environmental Health 2nd Ed Elk Grove Village Il, American Academy of Pediatrics, 2003. 

*Eskenazi B et al, Exposures of children to organophosphate pesticides and their potential adverse health effects. 
Environ Health Perspect, 1999, 107(3):409-419. 

Keifer M et al. Symptoms and cholinesterase activity among rural residents living near cotton fields in Nicaragua. 
Occup Environ Med, 1996, 53:726. 

«Ruckart PZ et al. Long-term neurobehavioral health effects of methyl parathion exposure in children in Mississippi 
and Ohio. Environ Health Perspect, 2004, 112:46. 

eWagner SL et al. Chronic organophosphate exposure associated with transient hypertonia in an infant. Pediatrics, 
1994, 94:94. 





Pesticides 


PESTICIDES AND CHILDHOOD CANCER 


Some studies have found an association between 
postnatal pesticide exposure and an increased risk 
of paediatric cancer 


« Brain tumours 
« Acute lymphocytic leukaemia 
= Non-Hodgkin lymphoma 





A number of epidemiologic studies have found a significant association between cancer and 
domestic exposure to pesticides. 


Evidence is increasing, but still limited because of the methodological weaknesses of the 
research. 


Investigations in children living in the rural areas of developed countries have also produced 
limited evidence. 


Refs: 


*Borkhardt A et al. Congenital leukaemia after heavy abuse of permethrin during pregnancy. 
Arch Dis Child Fetal Neonatal Ed. 2003, 88:F436. 


«Daniels JL et al. Residential pesticide exposure and neuroblastoma. Epidemiology, 2001. 
12:20. 


eLeiss JK et al. Home pesticide use and childhood cancer: a case-control study. Am J Public 
Health, 1995, 85:249. 


*Ma X et al. Critical windows of exposure to household pesticides and risk of childhood 
leukaemia. Environ Health Perspect, 2002, 110:955. 


*Pogoda JM et al. Household pesticides and risk of pediatric brain tumors. Environ Health 
Perspect, 1997, 105:1214. 





Pesticides 


PRENATAL EXPOSURE AND CHILDHOOD CANCER 


¢» Maternal exposure to pesticide has been associated 
with paediatric cancer — acute lymphocytic leukaemia 


¢» Association with parental occupational exposure 
» Leukaemia 
« Brain cancer 
« Hodgkin and non-Hodgkin lymphomas 
« Kidney cancer 





Prenatal exposure has been associated with leukaemia in a newborn after intensive use of 
permethrin at home by the pregnant mother. Children with certain metabolic enzyme 
polymorphisms have an increased risk of acute lymphocytic leukaemia when exposed to 
pesticides in utero or during pregnancy (particularly 2,4-D herbicide). Brain cancer appears 
to be associated to maternal exposure during agricultural activities. There are some 
controversial studies that suggest an increased risk of cancer in children whose parents had 
occupational exposure to pesticides. 


Refs: 


*Efird JT et al. Farm-related exposures and childhood brain tumours in seven countries: 
results from the SEARCH International Brain Tumour Study. Paediatr Perinat Epidemiol, 
2003, 17:201. 


*Flower KB et al. Cancer risk and parental pesticide application in children of agricultural 
health study participants. Environ Health Perspect, 2004, 112:631. 


¢Infante-Rivard C et al. Risk of childhood leukemia associated with exposure to pesticides 
and with gene polymorphisms. Epidemiology, 1999, 10:481. 


*Rodvall Y et al. Cancer risk in offspring of male pesticide applicators in agriculture in 
Sweden. Occup Environ Med, 2003, 60:798. 


«Zahm SH et al. Pesticides and childhood cancer. Environ Health Perspect, 1998, 106:893. 





Pesticides 


ENDOCRINE DISRUPTION 


¢* Low doses of certain pesticides may mimic or block 
hormones or trigger inappropriate hormone activity 


¢» Endocrine disruption may alter development and 
reproduction and induce birth defects 


«+ Endocrine disruption has been linked to: 


= Infertility 

= Low sperm count 

« Early puberty 

= Hormone-dependent cancers (testicular, breast, prostate) 
« Altered sex ratio 





Endocrine disruption is not an effect, but a mechanism of toxicity that may have different 
effects. 


Evidence of the effect related to this mode of toxicity in children is still limited. 
There is experimental evidence of endocrine disruption. Pesticides may have: 
eestrogenic effects (DDT, dieldrin, endosulfan, methoxychlor) 
eanti-androgenic effects (DDT, vinclozilin, procymidone) 

eanti-thyroid effects (ethylenethiourea (ETU), maneb, zineb metabolites) 
eanti-progestin effects (DDT). 

Synthetic pesticides may interfere with the natural process of development. 


Refs: 


«Baskin LS et al. Hypospadias and endocrine disruption, is there a connection? Environ 
Health Perspect, 2001, 109:1175. 

*Damstra T et al. Global assessment on the state of the science of endocrine disrupters. 
IPCS. UNEP/ILO/WHO, 2002. 

*Gray LE et al. Effects of environmental antiandrogens on reproductive development in 
experimental animals. Hum Reprod Update, 2001, 7:248. 


*Landrigan P et al. Assessing the effects of endocrine disruptors in the National Children’s 
Study. Environ Health Perspect, 2003, 111:1678. 





Pesticides 


IMMUNOTOXICITY 
«+ Immunotoxicity is suspected, but evidence is limited 


Studies in Arctic zone: 


« Higher incidence of ear infections 


« Cytokine panel abnormalities 





www.smithsonianmag.si.edu/smithsonian/issues04/jan04/ima 
ges/topdogs_mush_jpg.html 





Evidence on the immunotoxic mode of action and effects is limited. Studies from the Arctic 
zone and Europe are beginning to provide some evidence. Children contaminated with 
chlordane and heptachlor had cytokine panel abnormalities. 


Inuit infants from the Artic exposed in utero and to breast milk contaminated with p,p’-DDE, 
hexachlorobenzene and dieldrin had an elevated risk of otitis media. 


Refs: 


*Dewailly E et al. Susceptibility to infections and immune status in Inuit infants exposed to 
organochlorines. Environ Health Perspect, 2000, 108:205. 


«Duramad P et al, Expression of Th1/Th2 cytokines in human blood after in vitro treatment 
with chlorpyrifos, and its metabolites, in combination with endotoxin LPS and allergen Der 
p1, J Appl Toxicol, 2006, 26(5): 458-65. 

*Phillips TM. Assessing environmental exposure in children: immunotoxicology screening. J 
Exp Anal Environ Epidemiol, 2000, 10:769. 


Picture: 


www.smithsonianmag.si.edu/smithsonian/issues04/jan04/images/topdogs_mush_jpg.html - 
Copyright © Smithsonian Institution, 2002. All rights reserved. 
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PESTICIDES IN CHILDREN'S COMPLEX ENVIRONMENT 


PESTICIDES 
Agriculture 
Vorsiinen Air, water, food, soil and objects School 
"Cosmetic" Playground 
Human health Farms 
Public health Fields 





Home 





Eating and drinking contaminated food and beverages 
Playing in contaminated areas 
Reaching unsafely stored pesticides 
House and farm help/child labour 

















Acute effects 
SUSCEPTIBILITIES Poisoning 
Paraoxonase (PON) E Neurotoxicity 

Critical windows co Impaired development 


Age ‘ ; Endocrine disruption 
Nutritional status etde Cancer? 
Poverty == 














This summary slide shows the complexity of the issues related to children’s environmental exposure to pesticides 
and the effects on their health. 


Pesticides used in agriculture, treatment of animals, on lawns ("cosmetic"), and for protection of human and public 
health may enter the air, food, water and soil in the places where children spend most of their time (e.g. at home, 
at school, in playgrounds, on farms and in fields) and may also contaminate their toys, floors, carpets and 
materials in their playgrounds. 


Children become exposed by: 

seating and drinking contaminated food and beverages 

playing in contaminated areas 

*gaining acces to unsafely stored pesticides, or pesticides stored in attractive, colourful containers 
shelping in the house and on the farm or as child labour 

«Contact with clothing or shoes of working parents 


Children have special susceptibilities related to: 


*paraoxonase (PON) - it catalyzes the hydrolysis of toxic metabolites and can protect against 
pesticide toxicity, which then depends on the PON genotypes 

ecritical windows of susceptibility 

eage 

enutritional status 

*poverty 


Exposure may lead to: 

eacute effects including irritation of the skin or eyes, coughing, lacrimation 
poisoning, with systemic effects 

eneurotoxicity 

simpaired development 

endocrine disruption 

cancer 


<<NOTE TO USER: You may wish to replace this photo with an appropriate image of a child/children from 
your region.>> 


Picture on the right: WHO, P. Virot. Fruits and vegetables, Ghana, 2003 
Picture on the left: WHO, C. Gaggero. Jamaica, Nutrition and child 





Pesticides 


OBSOLETE PESTICIDES 


Obsolete pesticides are pesticides that can no longer be used for their 
intended purpose or any other purpose. 


They may include: 
«> Pesticides in liquid, powder or dust, granule, emulsion form. 
«+ Empty and contaminated pesticide containers 


A 


* Heavily contaminated soil 
«> Buried pesticides 


Causes of obsolete pesticides: 
«+ Use prohibited for health/environmental reasons 
«> Product deteriorated as result of improper or prolonged storage 


«» Product not suitable for intended use and cannot be used for other 
purposes, nor can it easily be modified to become usable. 
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Obsolete, unwanted and banned pesticides are serious environmental hazards. Leaking and corroding metal drums filled with obsolete and dangerous 
pesticides dot urban and rural landscapes of developing countries around the world. These chemical leftovers have become villains in the agricultural 
world they were designed to help, affecting not only a nation's agriculture and its environment, but also fundamentally the health of its people and 
consequently development in general be it in rural areas or under urban conditions. 


This global environmental tragedy is a direct result of several decades of mishandling and misuse, but is most dramatic in the developing world where 
there is no awareness of the inherent danger of pesticides. The unaware therefore draw water from contaminated site for own survival and that of their 
animals. 


Obsolete pesticides may include: <<READ SLIDE>> 


Most of the affected countries are under tropical conditions where agricultural and vector pests flourish both in diversity and numbers. Migratory pests 
such as locusts, grasshoppers, grain eating birds, storage pests, rodents, etc. inflict untold damage to agriculture and bring about hunger or misery when 
they are at their peak. 


Poor nations have been led to believe that the only alternative to combat pests aonicultural or otherwise effectively is only by using pesticides. The poor 
or the unaware never think for a moment that pesticides are poisonous and that they are dangerous to life. Most believe that pesticides are like 
medicines. They consider that they a tia selectively and are therefore less harmful to humans, animals and plants. Governments save budgets to 
purchase pesticides on regular basis. Also constantly plead to donors and organizations for assistance either for direct supply of pesticides or for 
contributions of financial support for purchasing them. In response, donors and organizations supply pesticides. 


Recipient countries anxious to minimize pest damages to the minimum or, being less aware of the negative consequences, usually receive pesticides 
from every possible source and direction. This leads to uncoordinated influx of pesticide donations and trading, subsequently giving rise to excessive 
supply. While some of the donations are genuine, others take the opportunity to dump unwanted and illegal pesticides on the poor and unsuspecting 
countries. Pesticides reach individual farmers or household dwellers that value pesticides dearly. They keep them in their houses, with their food and 
animals. Pesticide vendors take the opportunity to promote pesticides aggressively. It is not uncommon to find pesticides being stored in the open or in 
heavily populated zones and usually in substandard stores and sold along with food and drinks, etc. Children are used in advertising sales of pesticides 
and often get easy access to pesticides. 


They play with empty pesticide cans and use them for drinking water or milk. Most pesticide cans litter high streets or are simply dumped in open 
municipality dumps for subsequent open burning leading to serious emissions of dioxins. 


Common causes of obsolete pesticides include the following: 


Use of the product has been prohibited or severely restricted for health or environmental reasons (e.g. through banning; withdrawal of registration, or 
policy decision by relevant government agencies) 


-The product has deteriorated as a result of improper or prolonged storage and can no longer be used according to its label specifications and 
instructions for use, nor can it easily be reformulated to become usable again. 


«The product is not suitable for its intended use and cannot be used for other purposes, nor can it easily be modified to become usable. 
Other possible reasons for why we have obsolete pesticide include: 

«Banning of pesticides that are still kept in store. 

«Aggressive pesticide sales, promotions and distributions by the Chemical Industry. 

+Difficulties in forecasting outbreaks of pest. 

Inappropriate assessment of pesticide requirements. 

«Insufficient application capacity. 

«Inappropriate formulations or substandard containers. 


Excessive donations: these are usually inappropriate because they are not received when needed most (i.e. late arrival of donations or out of season 
delivery), or are uncoordinated with similar donations from various sources. Such are tantamount to dumping. 


«Inadequate storage facilities and lack of staff trained in storage management (i.e. poor stock taking and lack of records). 
«Ineffective distribution or poor marketing systems for pesticides (government or private sector or both). 

+Lack of awareness of the inherent dangers of pesticides. 

«Misuse of pesticide containers (e.g. for a variety of domestic uses, water containers, food storage, use for pot plants, etc.). 
Notes from FAO: www.fao.org/WAICENT/FAOINFO/AGRICULT/AGP/AGPP?/Pesticid/Disposal/index_en.htm 





Pesticides 
OBSOLETE PESTICIDES 


Disposal of obsolete pesticides: 


«» United Nations Food and Agriculture Organization has 
developed a set of guidelines for disposal. 


¢* Contact your local authorities for advice on disposal. 








Disposal of obsolete pesticides: 

*In many countries, obsolete pesticides are a problem. The United Nations Food and Agriculture 
Organization have developed a set of guidelines for disposal, available at: 

www. fao.org/WAICENT/FAOINFO/AGRICUL T/AGP/AGPP’/Pesticid/Disposal/index_en.htm. 


*Contact your local authorities for advice on disposal. 


WHO Recommended Classification by Hazard contains a table of active ingredients (available at: 
www.inchem.org/documents/pds/pdsother/class.pdf) believed to be obsolete or discontinued for use 
as pesticides. 


<< NOTE TO USER: Do you have stockpiles of obsolete pesticides in this country? If so, what 
is the reason for it?>> 


Notes from FAO: 
www. fao.org/WAICENT/FAOINFO/AGRICUL T/AGP/AGPP’/Pesticid/Disposal/index_en.htm 


Picture: FAO, |. Balderi. Obsolete pesticides that have heavily leaked into the environment polluted 
and contaminated ground water and containers left from domestic use have disappeared into the soil. 





Pesticides 


PREVENTION OF EXPOSURE 


What can be done to prevent pesticide exposure and 
poisoning ? 


*- Take action at 


" Local level 
« National level 
« International 








<<READ SLIDE.>> 


Because of the potential for long-term damage to critical structures such as the nervous 
system, immune system and endocrine system, prevention of all acute poisoning events as 
well as of exposure to low doses during development is a high priority for ensuring children’s 
environmental health. There are many steps that can be taken at the local/practice level, 
national/government level and international treaty/trade levels to decrease exposure to 
pesticides and related illnesses. 


Picture: WHO, L. De Toledo. Ethiopia 





Pesticides 


PREVENTION — LOCAL LEVEL 


Use pesticides ONLY when the benefits outweigh the risks 
«» Avoid cosmetic or scheduled use of pesticides in the home 
« Use integrated pest management (IPM), non-chemical pest controls 


If pesticides are necessary: 
*» Store in original containers with child-proof seals, out of reach, in a locked cabinet 
*» Educate on the safe use of pesticides 
« Follow manufacturer's instructions 
» Use protective equipment 
» Respect re-entry times 
» Pregnant women should not apply pesticides 
« Use least hazardous chemicals, least dangerous mode of application 
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Pesticides should be used only when the benefits outweigh the risks, and non-chemical pest control 
procedures have failed. 


Cosmetic use of pesticides, that is their use to control aesthetically unpleasant plants or non- 
dangerous insects such as crickets or house millipedes, should be completely avoided. 


Integrated pest management (IPM) procedures which include hygiene, sealing of cracks and crevices, 
screening of doors and windows, and other measures should be the first line of defence for pest 
management. 


If pesticides must be used, they should be stored only in their original containers with manufacturer's 
labels intact, preferably with child-proof seals, out of the reach of children and in locked cabinets or 
cupboards. 


Users should always follow the safety precautions specified by the manufacturer and observe all 
safety recommendations including use of gloves, masks, protective clothing and observation of re- 
entry times (the time when it is safe to return to a treated area). 


Pregnant women should not apply pesticides and particular care should be taken to determine 
appropriate re-entry times for pregnant women, infants and small children. These times may be 
considerably longer than for less vulnerable individuals. 


If chemicals are required, the least hazardous chemical (when there is scientific evidence of less 
toxicity) should be used with the most contained mode of distribution considered effective. For 
example, fogs and bombs should not be used. Bait stations are preferable to baseboard sprays or 
crack and crevice treatment. Granules and bait stations should be used only if they are inaccessible to 
babies, toddlers and small children (and pets). 


Refs: 


*UNEP Chemicals. Childhood Pesticides Poisoning. Information for Advocacy and Action. May 2004 
(www.who.int/ceh/publications/en/pestpoisoning.pdf). 


*US EPA Webpage for Integrated Pest Management (www.epa.gov/pesticides/food/ipm.htm). 





Pesticides 


PREVENTION — COMMUNITY LEVEL 


«> Integrated pest management (IPM) 
= Homes 
= Schools 
« Public buildings 
« Health centres 
« Public parks 


¢« Community activities 
= Community campaigns 
«= School activities 
« Local awards or contests 
« Pesticide-free "Zones" 
= Support organic farming 








Many organizations (especially FAO and WHO) promote alternative non-chemical forms of 
pest-control and there is increasing engagement in non-pesticide dependent agriculture and 
integrated pest management (IPM). 

A variety of local initiatives involving the community can help to create an environment that 
promotes decreased dependence on pesticides in homes, schools, public areas, health 
facilities and parks. 


Examples of community activities include: 
*community campaigns and school activities 
elocal awards or contests 

*pesticide-free "Zones“ 

*support for organic farming 


FAO: Food and Agriculture Organization 


<<READ SLIDE.>> 
Picture: WHO, P. Virot. Plants at the Biofarm, Ethiopia, June 2002. 





Pesticides 


PREVENTION — NATIONAL LEVEL 


¢» Education campaigns aimed at pesticide users, general 
population and children 

¢» Restrict availability or limit use 

«> Establish and monitor maximum residue limits 

«> Surveillance and epidemiological vigilance for acute and 
chronic related illness 


«> Treatment capacities 
= Emergency services 
= Poison control centres 
= Education of health care providers 





Education is a key component of safe pesticide use and prevention of toxic exposures. 
Farmers, pesticide applicators and their families need to be informed and educated on how 
to recognize and prevent pesticide poisonings. Trained or licensed pesticide applicators can 
maximize preventive measures. 


Bans and restrictions on use of pesticides found to be highly toxic or persistent in the 
environment have been successful; severe poisonings are seen less frequently than in the 
past. For example, organochlorine poisoning no longer occurs in countries that restrict their 
uses to a specific agricultural application and have banned domestic use. 

A major change in regulatory approaches to pesticides occurred when the US Congress 
passed the Food Quality Protection Act in 1996. This law requires the US Environmental 
Protection Agency to set residue levels for foods to protect the most vulnerable populations, 
specifically infants, children and fetuses (pregnant mothers) from harm due to cumulative 
exposure taking into account all routes of exposure. This law has led to the restrictions on 
use and voluntary withdrawal from the market by manufacturers of several previously widely 
used pesticides (e.g. chlorpyrifos and diazinon). 

Pesticide manufacturers and governments should follow the voluntary FAO International 
Code of Conduct on the Distribution and Use of Pesticides. 


Refs: 


*UNEP Chemicals. Childhood Pesticides Poisoning. Information for Advocacy and Action. 
May 2004 (www.who.int/ceh/publications/en/pestpoisoning.pdf). 


*US EPA Website Food Quality Protection Act, 1996 
(www.epa.gov/oppfead1/fqpa/backgrnd.htm). 





Pesticides 
PREVENTION — INTERNATIONAL LEVEL 


« Persistent organic pollutants (POPs) 
Stockholm Convention 


«» Hazardous chemicals and pesticides 
Rotterdam Convention (PIC) 


«> International organizations: 
WHO, IFCS, FAO, ILO 








Nine of the 12 persistent organic pollutants (POPs) included in the Stockholm Convention, 
are pesticides (aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, mirex, toxaphene and 
hexachlorobenzene). This convention, under the auspices of United Nations Environmental 
Programme became effective in May 2004, after it was signed by 50 countries. 


The Rotterdam Convention on the Prior Informed Consent (PIC) procedure for certain 
hazardous chemicals and pesticides was adopted in September 1998, and has been signed 
by 73 countries. The convention establishes a first line of defence against toxic chemicals, 
giving importing countries the power to receive information and decide which potentially 
hazardous chemicals they want to receive. It also covers labelling requirements. The 
convention includes 22 pesticides. 


Other international organizations such as the Intergovernmental Forum for Chemical Safety 
(IFCS), the International Labour Organization (ILO) and others are working towards safer 
use and monitoring of pesticides at the global level. 


IFCS: Intergovernmental Forum for Chemical Safety 
FAO: Food and Agriculture Organization 
ILO: International Labour Organization 


Refs: 


*UNEP Chemicals. Childhood Pesticides Poisoning. Information for Advocacy and Action. 
May 2004 (www.who.int/ceh/publications/en/pestpoisoning.pdf). 


ewww.pic.int 





Pesticides 


PESTICIDES AND CHILDREN: ACTIVITIES IN WHO 


1. Guidelines for the classification of pesticides by 
hazard 


Joint FAO/WHO Meeting on Pesticide Residues 
International pesticide limits in water 

Training manual on pesticides 

Poison centres and pesticide exposures 
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1. WHO guidelines for the classification of pesticides by hazard. The WHO Recommended Classification of 
Pesticides by Hazard was approved by the 28th World Health assembly in 1975 and has since gained worldwide 
acceptance. Guidelines were first issued in 1978, and have since been revised and reissued at 2-yearly intervals. 
Ref: IPCS. The WHO Recommended Classification of Pesticides by Hazard and Guidelines to Classification 2000- 
2002. Geneva, World Health Organization, 2002. 


2. The Joint FAO/WHO Meeting on Pesticide Residues (JMPR) is an international expert scientific up that is 
administered jointly by the Food and Agriculture Organization of the United Nations (FAO) and the id Health 
Organization (WHO). JMPR, which consists of the FAO Panel of Experts on Pesticide pe anes in Food and the 
Environment and the WHO Core Assessment Group, has been meeting regularly since 1963. During the meetings, 
the FAO Panel of Experts is responsible for reviewing information on residues and analytical aspects of the 
pesticides under consideration, including data on their metabolism, fate in the environment, and use patterns, and 
for estimating the maximum levels of residues that might occur as a result of the use of the pesticides according to 
good agricultural practices. The WHO Core Assessment Group is responsible for reviewing toxicological and 
related data and for estimating, where possible, acceptable daily intakes (ADIs) for humans of the pesticides under 
consideration. 


Ref: www.who.int/ipcs/food/jmpr/en 


The Codex Alimentarius Commission was created in 1963 by FAO and WHO to develop food standards, 
guidelines and related texts such as codes of practice under the Joint FAO/WHO Food Standards Programme. 

he main purposes of this Programme are protecting the health of the consumers and ensuring fair trade practices 
in the food trade, and promoting coordination of all work on food standards undertaken by international 
governmental and nongovernmental organizations. Ref: www.codexalimentarius.net/web/index_en.jsp 


3. International pesticide limits in water. WHO produces international norms on water and health in the form of 
guidelines. 


Ref: www.who.int/water_sanitation_health/dwq/guidelines/en/ 
4. Training manual on pesticides. Available at IPCS (WHO). 


5. Poison centres play a key role in providing information, advice and management of case of pesticide exposure 
in the countries where they are available. For more information, see: www.who.int/ipcs/poisons/centre/directory/en/ 


IPCS: Intergovernmental Programme on Chemical Safety 
FAO: Food and Agriculture Organization 
Pictures: WHO 
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CRITICAL ROLE OF 
HEALTH AND ENVIRONMENT PROFESSIONALS 


«* Diagnose and treat 


«» Publish, research 

« Sentinel cases 

= Community-based interventions 
« Educate 

« Patients and families 

= Colleagues and students 
« Advocate 


“> Provide role model 
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Health and environment professionals have a critical role to play in maintaining and 
stimulating changes that will restore and protect children’s environmental health, and protect 
them from pesticide exposure. 


Health care providers can do something. At the one-to-one level with the patient, they can 
include pesticide poisoning in the differential diagnoses and in preventive advice. They can 
be dissatisfied with the diagnosis of “idiopathic” in cases of paediatric disease and look 
harder for evidence pointing to pesticides as a potential cause of disease and disability. They 
can ask specific questions about the use of pesticides within the home, in the garden or 
farming areas, or about potential pesticide residues in fruit and vegetables. Which pesticides 
are being used? When? Where? How? What safety and hygiene measures are being taken? 
Are the instructions being read and followed? 


They can publish sentinel cases and develop and write about community-based 
interventions in relation to pesticides. They can educate patients, families, colleagues and 
students didactically to diagnose, treat and prevent pesticide poisonings and exposures. 
They can discourage chemical pesticide use and encourage integrated pest management. 
They can also provide information about the local Poisons Centre or other sources of 
information on pesticides. 


As professionals with an understanding of both health and the environment, health care 
providers are powerful role models who can practice integrated pest management, be 
advocates for strict pesticide laws and regulations, proper labelling of pesticide products and 
child-proof containers for all pesticide products. 
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POINTS FOR DISCUSSION 
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<<NOTE TO USER: Add points for discussion according to the needs of your 
audience.>> 
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CASE STUDY 


«> A family with two children ages 8 months and 6 years are 
referred to the clinic with concerns of pesticide exposure. 


«> They are worried because their apartment was sprayed with 
pesticides for termites 3 times when the mother was pregnant 
with her 6 year old son. She remembers feeling dizzy and 
fatigued during that period but attributed it to the pregnancy. 








<<READ SLIDE>> 


The setting is present day New York City, United States. This family is poor and lives in low 
income housing that was likely sprayed multiple times for termites. The most commonly 
used pesticide at that time was chlorpyrifos. 
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CASE STUDY 


«> Her six year old was born at low birth weight for gestational age 
and has been behind in meeting developmental milestones. He 
now has behavioural problems and is behind in reading in 
school. 


«> She recently read in the newspaper that chlorpyrifos is not being 
used in residential settings in the US because it stays on 
surfaces for long periods of time and may have harmful health 
effects. 








Read the Slide 


The mother was told by someone at work that there was a newspaper article on a pesticide 
(chlorpyrifos) that was widely used in their part of New York. It stated that the the US 
Environmental Protection Agency phased out its use because of adverse health effects. The 
article pointed out that mothers who were exposed to chlorpyrifos prenatally may have 
delivered low birth weight babies. 
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CASE STUDY 


«+ She is wondering if her son's low birth weight and difficulties in 
school could be due to chlorpyrifos exposure. 


«> She asks if she should be worried about her 8 month old being 


exposed given that chlorpyrifos can stay on surfaces for long 
periods of time. 








As we know, pediatricians treat the entire family not just individual children. This case brings 


up a number of interesting points regarding each family member. 


Pre-Test 


akon = 


. What are the problems lists for the 6 year old and 8 month old? 

. What differential diagnoses would you consider for the 6 year old? 
. What further history do you want? 

. How would you further evaluate and manage these patients? 


What is the likelihood that prenatal chlorpyrifos exposure is related to the 6 year old's 
health problems? 
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BACKGROUND 


«- Chlorpyrifos (Dursban/Lorsban) is an organophosphate chemical. It acts 
as a pesticide by interfering with the acetylcholinesterase enzyme 
necessary for normal neurological functioning. 


« It was used for the following purposes: 


agriculture indoor crack/crevice sealant 
pet collars treatment for lawns/turf 
cattle ear tag indoor termiticide 


mosquitocide 


¢« An estimated 20-24 million pounds of chlorpyrifos were applied annually in 
the late 1990s. 50% for agricultural use and 50% non-agricultural 
purposes. 








Chlorpyrifos is in the organophosphate family of chemicals. It is a known human toxin that 
persists in the environment for decades. Chlorpyrifos is released into the environment and 
can travel through waterways and sediments to enter the food supply by way of farming or 
the fish/animal supply. It is ubiquitous in all parts of the world. 


It has been used in farming extensively as a pesticide thereby exposing numerous food 
crops to its residues. 


It has been used as an insecticide for termites and mosquitoes. It has been used as an 
indoor crack/crevice sealant, for pet collars, and as treatment on lawns, turf or pastures. 


US EPA estimates that 20-24 million pounds of chlorpyrifos were applied annually in the late 
1990s. Mitigation measures were put into place in the US in 2000 to phase out uses near or 
in schools, homes, parks, and daycare centers and to restrict uses in agricultural settings. 


Ret: 
US EPA Website Organophosphate Pesticide Information 
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CASE STUDY 


«> Apartment was sprayed with chlorpyrifos 3 times during 
pregnancy with 6 yr old son. She was dizzy and fatigued 
surrounding the times of spraying. 


«> She is wondering if her six year old son's low birth weight and 
difficulties in school could be due to the chlorpyrifos exposure. 


«» She asks if she should be worried about her 8 month old being 
exposed given that chlorpyrifos can stay on surfaces for long 
periods of time. 
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Now, let's go back to the original case. 
What does this information tell you and what more do you want to know? 


1. First, this mother was exposed when she was pregnant. We would like to know the exact chemicals used and 
have documentation of the exposure. Also, we need to take a thorough environmental history: 


- Exposures to other environmental toxicants (there may be other substances in the household contributing to 
her health effects during pregnancy) 


- | What are the occupations of the parents? Are there potential environmental exposures at work? 
- | When is/was the exposure? Is it continuing currently? 


- | What are the main effects? We would like to know more about the mother's symptoms during pregnancy 
(although there does not need to be overt clinical symptoms for low level toxicity). 


2. Interms of the six year old son — we would like to know his birth weight, length, and head circumference 
- How has his growth has been? 

- What is his developmental history? 

- What are his activities and what he might be exposed to in the environment? 


3. In terms of the 8 month old, we would like to know if he is crawling currently (exposure to floor, carpets, 
furniture). 


- Is he still breastfeeding? 
- How has his development been? 


ANSWERS 


Overall, there are not clear cut answers in low dose exposure toxicology as compared to acute exposures. All 
answers must weigh the scientific evidence of the toxicant against the clinical history and physical exam 
findings of the patients. 


1. Chlorpyrifos eapoeute in high doses is associated with dizziness and fatigue. The differental diagnosis for her 
symptoms is long and, it is difficult say whether the mother's symptoms were due to this exposure given that 
most residential chlorpyrifos sprayings were not associated with overt toxicity. 


2. Her son's low birth weight and difficulties in school may be due to a number of factors. Chlorpyrifos has been 
associated with low birth weight and decreased birth length in inner city newborns whose mothers were 
exposed during pregnancy. Long term neurodevelopmental outcomes have not been studied to date. 


3. The 8 month old is crawling and being exposed to many surfaces in the home. The data has shown that higher 
levels of chlorpyrifos are inversely correlated with time from application to testing. Most of this data shows that 
residues persist for 1-2 wks after spraying but with multiple exposures, residues may persist longer. 
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CASE STUDY 


What recommendations would you give to this family? 
«> Primary prevention! 


«» Encourage home dust/furniture testing if they think exposure is 
ongoing 


«> Encourage blood testing for acetylcholinesterase if they are 
worried about ongoing exposures 


«> Encourage alternatives to pesticides for the future 
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DISCLAIMER 


The designations employed and the presentation of the material in this publication do not imply the 
expression of any opinion whatsoever on the part of the World Health Organization concerning the legal 
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or 
boundaries. Dotted lines on maps represent approximate border lines for which there may not yet be full 
agreement. 

The mention of specific companies or of certain manufacturers’ products does not imply that they are 
endorsed or recommended by the World Health Organization in preference to others of a similar nature that 
are not mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by 
initial capital letters. 

The opinions and conclusions expressed do not necessarily represent the official position of the World Health 
Organization. 
This publication is being distributed without warranty of any kind, either express or implied. In no event shall 
the World Health Organization be liable for damages, including any general, special, incidental, or 
consequential damages, arising out of the use of this publication 

The contents of this training module are based upon references available in the published literature as of the 
last update. Users are encouraged to search standard medical databases for updates in the science for 
issues of particular interest or sensitivity in their regions and areas of specific concern. 

If users of this training module should find it necessary to make any modifications (abridgement, addition or 
deletion) to the presentation, the adaptor shall be responsible for all modifications made. The World Health 
Organization disclaims all responsibility for adaptations made by others. All modifications shall be clearly 
distinguished from the original WHO material. 
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The area around your home is an impor- 
tant part of your living environment. Attrac- 
tively and functionally landscaped, it can 
add to your enjoyment of your home. 
Landscaping can also increase property 
value, invite wildlife into your yard and 
conserve energy. 


Successful landscaping does not just hap- 
pen. It requires careful planning and some 
knowledge of landscape design. You have 
to consider your home’s architectual 


Introduction 


features, neighborhood landscape 
character, the effects you want to create, 
and how you want to use your outdoor liv- 
ing space. It may take several years of 
planting and construction to achieve your 
goals, but the first step is planning and 
designing what you want to end up with. 


This publication will guide you step-by-step 
through planning and designing a land- 

scape appropriate for you and your home. 
It was written with only slightly landscaped 


or unlandscaped homes in mind. We em- 
phasize “conventional” landscape design, 
which usually includes flowers, shrubs, 
trees and structures arranged in various 
patterns. 


You can get many other landscaping ideas 
from books, magazines and other publica- 
tions. Some homeowners may prefer to 
have a professional landscape architect or 
landscape nurseryman develop a land- 
scape design. 





Landscape Style Options 





In the past, most home landscapes were either formal or informal. “GEOMETRIC STRUCTURAL: 
Formal designs are geometric and symmetrical, with plants and 7 : 
landscape structures precisely spaced and arranged. Informal 
designs make use of more natural-appearing, irregularly placed 
plants and structures. 


Today, more people want their home landscape to meet physical 
and social needs. Partly as a result of the environmental move- 
ment, which fostered a greater appreciation for nature, we tend to 
be more interested in informal or naturalistic designs. 


The geometric forms of buildings and natural landscape 
characteristics both suggest design patterns. As a result, a home 
landscape that blends geometric and naturalistic patterns is often 
successful. Today’s landscape styles can be divided into ° -E 
categories in which varying proportions of geometric and 4 
naturalistic patterns are combined: 


Geometric-Structural — geometric structure is primary and 
plants play a minor role. 


Geometric-Natural — structure dominates, but plants and other 
natural elements play an important, perhaps nearly equal role. 


Natural-Structural — plants, rocks, water and earth forms 
dominate, but there is a clear sense of geometric arrangement. 


Natural — natural elements and materials dominate and there is 
no obvious human-determined form or structure. 


As you go through the planning and design steps that follow, you 
should have in mind which of these general design styles you want 
to achieve. 


o 





Landscape Planning 


Too often, homeowners plant before they 
plan. Careful planning will help you avoid 
errors that may interfere with your final 
landscape design, such as improper plant 
selection or placement. 


This section takes you through the re- 
quired planning steps. You will find these 
items helpful: 

—Large white paper or 1/10 or 1/8 inch 
graph paper (graph paper is easier to 
use) 

—Solid table or board to draw on 

—Masking tape to hold paper in place 

—Ruler or scale marked in eights or ten- 
ths of an inch 

—Lead pencil 

—Eraser 

—Lightweight, “see-through” tracing 

aper 

—T-square, triangle, circle template and 
compass 





Step 1. Draw a Base Map 


If you own a new home, you probably have a lot or plot plan that 
shows your home in relation to the property boundaries. If you do 
not have such a plan to work from, you'll need to determine ac- 
curately — with a tape measure — where the house is located on 
the lot. In addition, determine: 
—Outside house dimensions 
—Overhang dimensions 
—Window and door locations 
—Height from ground to bottom of windows 
—Locations of water faucets, dryer vent, 

air conditioner, window wells, 

downspouts, electric and gas meters 

and fuel fill spout. 
—Any other important exterior house features 


Draw your lot lines on the paper. If you live on a large parcel of 
land, limit your base map to the area you plan to landscape. It’s 
usually most convenient to draw at a scale of 1/8 or 1/10 inch per 
foot—1/8 inch or 1/10 inch on the paper equals 1 foot on the 
ground. In one corner of the paper, indicate which direction is 
north and the scale of your drawing. 


Next, draw the location of your house, using the same scale. In- 
dicate windows, doors, overhang and other exterior features. 
You'll need this information later to develop a successful planting 
design. Also sketch in interior room arrangements; this part of the 
drawing will help you consider views from inside the house and 
patterns of movement between yard and house. 


Still using the same scale, draw in existing lot or yard features, in- 

cluding: 

—Garage, if unattached 

—Other buildings in the area to be land- 
scaped (such as barn, silo and storage 
shed) 

—Driveways and sidewalks 

—Underground and overhead utility lines: 
electric, telephone, water and gas 

—Septic tank (or drywell), drain field and 
vent or sanitary sewer lines 

—Trees, shrubs, and other plants to be 
preserved (don’t bother noting those you 
plan to remove) 
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Step 2. Analyze your lot or farmstead 


To develop the best design, you need a physical and visual 
analysis of your lot or farmstead that takes into account both 
natural and man-made features. 


Inventory the following categories of natural features on your lot: 
Vegetation. Your homesite may already have trees, shrubs or 


other plants. Before deciding whether to include them in your land- 


scape design, you must know what kind of plants they are — 
some may be considered “weeds,” while others may be valuable. 
Consider also the general appearance or quality of the plants, 
whether they interfere with the rest of your landscape design, and 
the shade and sun patterns they create. 


Topography refers to the shape of the land’s surface. Some lots 
are flat, while others have a variety of ground forms. It’s important 
to decide whether the existing topography can be preserved or 
whether it must be modified to meet your family’s outdoor needs. 


The drainage patterns on your site may greatly influence your 
home landscape design. Note the direction of runoff and low spots 
where water may collect. Monitor drainage carefully to make sure 
that outdoor use areas will be suitably located, that water will 
move away from buildings and that plants will grow well where you 
place them. 


Your lot or farmstead’s soil is important because it must support 
both plants and man-made structures. Soil tests, available through 
your county Extension office, will tell you whether your soil has the 
proper chemical makeup for good plant growth. Your county Soil 
Conservation Service can determine whether the physical proper- 
ties of your soil are suitable for landscape structures. 


Climate will influence your landscaping plans in several ways. 
Winter temperatures determine which plants are hardy enough to 
grow on your lot. Spring and fall frost dates determine length of 
growing season. Average precipitation (about 30 inches for most 
of Wisconsin) may not be enough for some plants; but you can 
supply additional water. Humidity affects the spread and severity 
of plant diseases. In Wisconsin, prevailing winter winds are from 
the northwest, and most summer breezes come from the 
southwest. You will want to provide winter wind protection and to 
take advantage of summer breezes. The U.S. Weather Bureau and 
county Soil Conservation Service and Extension offices can pro- 
vide climate information more specific for your location. 
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During your analysis, take into account man-made structures and 
natural landforms seen from your house and lot. You will probably 
want to screen from view such off-site “nuisances” as highways, 
power lines, industrial centers and junkyards while keeping or en- 
hancing good views. You may also want to block out annoying 
noises from automobiles, trains and other sources. 


It helps to take pictures of your lot or farmstead. Often we see on- 
ly what the mind “wants” to see, rather than what really exists. 
Photographs or slides help you see the site as a visitor would. 
They also serve as reminders of what the house and site look like 
while you are working on your design. 


Photos should include views of the house from all sides. Photos of 
off-lot views, from both inside and outside the house, will help you 
identify those you want to keep or enhance and those that should 
be screened for beauty or privacy. 


Record lot features by sketching them on tracing paper placed 
over your base map. On the tracing paper, indicate with arrows or 
other symbols: 
—Major differences in land surface eleva- 
tion — include hills, depressions and 
rock outrcroppings 
—Topography and drainage patterns 
—Prevailing summer and winter winds 
—Good views to be kept or enhanced. 
—Poor views and annoying sounds to be screened 
—Other features that seem significant 


Step 3. Analyze how your Lot or Farmstead 
Relates to the Neighborhood 


A survey of your neighborhood will suggest landscape possibilities. 
It will also help you avoid developing a design that is out of place. 


Don’t be limited by neighborhood examples, but if you do decide 
to use a very different kind of design, do it unobtrusively-you 
may want to restrict its full impact to the back yard, for example. 
You may also want to share your plans with neighbors to gain 
their understanding and to get their suggestions. 
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What building materials, colors, plants and 
types of screening have others used? 
Which home landscape in the 
neighborhood do you like or dislike? Earth- 
tone home colors, dark roofing materials, 
organic mulches and uniformly green 
foliage usually create a visually pleasing 
neighborhood. 


Some communities have zoning, building 
setback and fencing and planting restric- 
tions you should know about before mak- 
ing landscaping plans. Check with your 
town, village or city clerk or zoning ad- 
ministrator. You should also check deed 
and subdivision restrictions for other possi- 
ble landscaping constraints. 
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Step 4. Analyze your Needs 


Now is the time to stop and think about how you want to use the 
space you plan to landscape. Do you want an outdoor living area? 
What will you use it for? Eating, cooking, sunbathing? A patio, 
deck or grassed area would be appropriate for these and other 
uses. Do you want a vegetable or fruit garden, outdoor play area, 
kennel, sports area or flower bed? You need to list all your ac- 
tivities and space requirements. 


Do you want to attract birds and other wildlife? If so, plan to use 
lots of trees and shrubs, including fruiting ones, in your landscape 
design. 


Do you want a low-maintenance landscape? If so, consider having 
a small lawn, placing trees, shrubs and ground covers in mulched 
planting beds and using plants that are well-adapted to your site 
conditions. Improperly designed plantings often require a lot of 
maintenance. Low-maintenance landscapes are discussed in more 
detail in another section of this publication. 


If you plan any substantial landscape changes in the future — ad- 
ding a swimming pool, tennis court or greenhouse, for example — 
reserve space now so you won't have to move plants or structures 
later. 


Consider how much you can afford to spend on home landscaping. 
Many landscape architects and landscape nurserymen recom- 
mend investing about 10% of a house’s value on the landscaping 
around it, although an acceptable landscape can be accomplished 
for much less. Once you’ve completed your plan, planting and 
construction can be spread over many years. To reduce costs, 
you can buy small plants and get do-it-yourself construction plans 
for patios, walks, decks and other structures. Even though your 
budget may limit your landscaping activities now, consider 
everything you want to accomplish eventually in your present land- 
scape planning. 




















Step 5. Plan Outdoor “Use” Areas 


The location and design of outdoor use areas will depend on fami- 
ly needs and preferences. The particular uses planned and 
amount of space available will determine use area size. Consider 
relationships between indoor and outdoor activities. You'll want to 
keep areas near bedrooms quiet, while locating noisy outside 
areas near the kitchen, or perhaps away from the house if space 
permits. 


Two general areas should be part of any home landscape design 
— public and private areas. 


The public area usually includes the front yard, driveway, 
sidewalks and entrance to the house. On a corner lot, the public 
area may also extend into the side or backyard areas. 


The entrance and front yard are the most public parts of most 
peoples’ yards. You can design the entire front yard for public 
viewing or — because of small lot size or a need for privacy — 
enclose parts of it with plants, fencing or both. Remember that 
your entrance and front yard contribute to overall neighborhood 
appearance — trees, shrubs, flowers, lawns, fences and other 
landscape structures should fit in with the neighborhood's 
character. 


Driveways and sidewalks link your home to neighborhood streets. 
Consider safety, topography and lot character when locating them. 
Keep grades as gentle as possible and make as few road cuts as 
possible. Remember the need for snow removal and landscape 
maintenance. Keep in mind how you want visitors to move from 
your parking area to the main entrance. 


The private area of your yard or lot consists of living, service, 
recreation and multiple-use areas, depending on the needs you 
identified earlier. 


An outdoor living area may include such features as terrace, deck, 
patio, screened porch and grassed areas for outdoor cooking, sun- 
bathing, entertaining and just relaxing. Try to estimate the number 
of people who might use the area at one time so you can design it 
accordingly 


Many homeowners like to have a service area for such things as 
vegetable and fruit gardens and wood and garbage storage. 
Choose these areas carefully. Vegetable gardens and many 
flowers need full sunlight and suitable soil. Wood and garbage 
storage areas should be accessible, but out of view. 
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You may want outdoor recreation areas for lawn games, swim- 
ming pool, tennis court, greenhouse or other purposes. Lot size, 
family needs and finances will determine how much space you 
can devote to outdoor recreation. 


In many yards, space is limited. You may need to use the same 
area for several activities. Multiple-use areas may serve as living, 
recreation, and service areas at appropriate times. 


Step 6. Make Use Area Sketches 


Now, after the necessary analyses (Steps 1-5), it’s back to the 
drawing board! With tracing paper on top of your base and lot 
analysis maps, make a number of alternative general use sket- 
ches, fitting the use areas together in ways that take into account 
site features and family needs. Use circles, ovals and rectangles 
to locate specific spaces within your public and private areas. 
Keep the sketches that seem to suit your lot and family needs. 
Discard those that do not. 


While making your sketches, consider these questions: Does the 
existing vegetation that you wanted to keep still fit into your plans? 
Is the slope of your property appropriate for your proposed out- 
door use areas? Do your use areas make the most effective use of 
sunlight? After answering these questions, you may want to 
discard some use area arrangements and consider alternatives. 


Grassed or hard-surfaced travel routes must be planned to provide 
convenient movement between different use areas. Indicate these 
routes with arrows on your plans. 


So far, you have been collecting and combining information 
about your homesite and your needs. To give specific 
shape to the general use areas and to complete your land- 
scape design (Step 7) you will need some understanding of 
design and composition principles. The next two sections 
give an overview of these principles. 
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Landscape Design Principles 


Home landscape designs vary according 
to family needs and preferences, but suc- 
cessful designs have certain underlying 
principles in common. 


A landscape has unity when its predomi- 
nant features have some visual 
characteristics in common. For example, 
plants with similar forms, colors and tex- 
tures can create unity, both on your lot 
and in your neighborhood. This is also true 
of lawns and paving materials. Repeating 
a design pattern, color or texture in 
several different locations helps create 
unity. 


Plants and landscape structures of similar 
visual importance help create balance in 
a landscape design. With color, form, tex- 
ture, size and other features, you can 
direct attention to several areas of the 
yard. Balance may be symmetrical (“for- 
mal”), in which each side of the yard is 
similar in pattern, or asymmetrical (“infor- 
mal”), in which each side attracts the 
same attention even though objects and 
spacing are not repeated. 
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Accent areas or focal points to which at- 
tention is drawn create emphasis and 
keep a design’s unity and balance from 
becoming monotonous. A single contrast 
in color, texture, form or height — such as 
provided by a bench, tree, pool, or flower 
bed — can provide emphasis. 


Scale refers to the size relationships 
among plants, structures and open 
spaces. A 4-foot-high shrub with a 4-foot 
spread may be too large — and therefore 
out of scale — in front of low windows. 
Next to a high-rise building, however, the 
same shrub would be out of scale because 
it is too small. In some home landscape 
situations, group plantings will compensate 
for plants with too-little spread. 





Space. Your entire lot can be considered 
a block of space with dimensions of 
length, width and height. Plants, fences 
and buildings are used to divide the lot in- 
to smaller living spaces analogous to the 
rooms of your house. These outdoor 
“rooms” should have separate identities 
and should meet your use area needs. The 
“rooms” should have openings that direct 
movement from one to another. 


























_ PUBLIC 
“AREA 


y 


PLANTINGS 











Lines may be straight or curved. Land- 
scape designers frequently lay out patios, 
decks and planting beds using straight 
lines that extend — or parallel — house 
and lot lines. Equally successful — and 
more naturalistic —- designs can be 
created with curved lines. Straight and 
curved lines can be combined in a design, 
but it is difficult for the beginning designer 
to do this successfully. 


These design principles will help you give 
specific shapes to the areas you identified 
in your general use sketches. But you 
can’t design a landscape based only on 
placement and size of plants and struc- 
tures — the main components of home 
landscape. You must also select the ap- 
propriate plants and construction 
materials. 


In other words, from design principles you 
may arrive at the proper location and 
shape for a planting bed. But you must 
also decide what plants to put in the bed. 
In the same way, you have to decide what 
to surface a patio with as well as where 
and how big the patio should be. 


Both plants and building materials can be 
selected for their form, texture and color. 
You will need to keep these elements of 
landscape composition in mind as you pro- 
ceed toward your final landscape design. 
We discuss them further in later sections 
of this publication. 





Selecting Landscape Plants 





There are three things to consider in 
selecting plants. They are, in the order 
you should consider them: plant 
hardiness, site conditions and suitability 
for your landscape design. 


Wisconsin is divided into hardiness zones 
based on lowest winter temperatures. 
Many plants cannot survive Wisconsin 
winters. 


All plants require a certain set of growing 
conditions. The conditions your site offers 
will determine what plants will grow well 
there. 


Soils vary greatly in acidity, drainage, and 
fertility. Sandy soils are usually well drain- 
ed, while clay soils may become water log- 
ged. Few plants do well in both situations. 
Use the soil information from your lot or 
farmstead analysis in selecting plants. It’s 
better to select plants for your soil than to 
try to change the soil. 


HORIZO 


Plants vary in their sunlight requirements. 
For example, the Japanese yew does well 
in shade, but junipers need full sunlight to 
grow well and look their best. As you 
evaluate alternative landscape designs, 
consider shade patterns created by 
buildings and existing plants. 


Some evergreen trees and shrubs will not 
tolerate the drying effect of winter winds. 
On the other hand, most hardy deciduous 
plants (those that drop their leaves in fall) 
will tolerate full exposure. 


Topography. Some plants have adapted 
to cooler northern slopes, while others do 


better with hot, dry, south-facing exposure. 


Be aware of possible air and soil 
pollution when selecting plants. De-icing 
salt damages many plants, either as a soil 
contaminant or as a spray created by traf- 
fic or snow plowing. Pollutants from in- 
dustries and automobiles, such as sulfur 
dioxide, ozone and fluoride, also damage 
plants. 


ee: : 
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You must select plants that will grow well 
under your conditions or you'll have trou- 
ble keeping them healthy from the outset. 


Extension publications A2865, “A Guide to 
Selecting Landscape Plants in Wisconsin,” 
and A2970, “Salt Injury to Landscape 
Plants,” contain more information on 
these subjects. 


Design considerations 


Plants have different forms, or growth 

habits. Basic forms and their common 

uses are: 

—vertical — usually used sparingly as ac- 
cents or to provide height 

—horizontal — used to provide width and 
to “attach” structures to the ground 

—weeping — usually used only as ac- 
cents 

—pyramidal — used as accents or com- 
bined with rounded and horizontal plants 

—rounded — used to create large 
masses, borders or enclosures 


PYRAMIDAL. 





The size of a plant’s leaves, twigs and branches determines its 
texture. Fine-textured plants have small leaves and twigs, coarse- 
textured ones have large, and medium-textured ones in between. 
You may want to select plants of all three textures. Often, the size 
of a landscape space will determine what texture is appropriate — 
a small space will seem larger with fine-textured plants than with 
coarse-textured ones, for example. 


The dominance of one color helps provide harmony in a home 
landscape as well as throughout an entire neighborhood. For most 
people, green foliage creates a restful landscape. But you may 
want to select plants with particular fruit, bark and fall leaf colors 
to serve as accents as the seasons change. 


You may want to consider using some native plants in your 
design. Plants native to Wisconsin are just as beautiful as non- 
native ones and are often better adapted to our growing condi- 
tions. Honeysuckle, buckthorn and other ornamentals that have 
escaped to the wild have actually forced some native plants from 
natural plant communities. Certain varieties of buckthorn are 
disease carriers for a rust that affects oats. 


HONEY LOCUST 




















Trees 


Trees — both deciduous and evergreen — help put a house and 
its surrounding into proper scale. They should be planted where 
they will enhance the overall appearance of your home’s setting as 
well as provide shade in summer and wind protection in winter. 
Frequently, trees are used to frame a good view or screen a poor 
one. 


A variety of small to medium-sized trees may be used as accent 
plants. You can base your choice on a combination of visual 
characteristics, including foliage and flower color, fruit, bark, 
fragrance and texture. Fruit trees may be used as accent plants, 
but remember that they can be messy and require regular spray- 
ing for insect and disease control. 


Consider planting several kinds of trees to minimize the risks of in- 
sects and diseases. But don’t overdo it — too many kinds of trees 
may deprive your landscape of unity. A compromise — planting 
several representatives of several different types — will provide 
both a measure of insect and disease resistance and design unity. 
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Plant individual shade trees 30-40 feet apart. Or, for a more 
natural, forest-like landscape, vary tree spacing from 5-50 feet. To 
obtain the best shade patterns and to avoid foundation damage, 
plant trees 15-25 feet from the house. Irregular tree placement 
creates an informal setting. 


In urban areas, check with municipal officials before planting trees 
in the terrace between street and sidewalks. 
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Shrubs 


Deciduous and evergreen shrubs are an 
important part of most home landscapes. 
Planted in groups, they create screens and 
barriers or serve as foundation plantings 
or understory plants beneath trees. 
Although most shrubs work best in groups, 
they may also be used as accents — ac- 
cent shrubs can help lead visitors to your 
entrance, for example. 


Masses of shrubs effectively delineate dif- 
ferent use areas in the yard, much as 
walls delineate the rooms of a house. A 
heavy planting of shrubs at house corners 
softens the transition between vertical 
walls and horizontal ground lines. 


Foundation plantings should enhance your 
overall landscape design. Generally, it’s 
not good design practice to surround a 
house completely with foundation plants 
unless you need to screen an unsightly 
foundation. For under windows and eaves, 
select foundation plants that will not be 
too tall when mature. 


Taller plants may shade out understory 
plants, so select shade-tolerant shrubs for 
use as understory plants. 


You can create seasonal variety with com- 
bination plantings of evergreen and 
deciduous shrubs. Remember that land- 
scapes have a more unified appearance 
when green-foliaged plants predominate. 
Shrubs with red, purple, yellow or silver 
summer foliage can become unintended : 
“focal points” and detract from your land- CPPATE 
scape design. It’s better to select accent SRAce 
shrubs based on flower, fruit, bark and fall 
leaf color. You can unify your landscape 
by planting the same kinds of shrubs in 
several different locations. 


FROST 





Avoid planting shrubs too close together — size at maturity should 
determine spacing. Don’t give in to the desire to achieve the mass 
effect of a group planting too rapidly. A mature landscape cannot 
be created in one growing season. It will require at least three 
years, perhaps five, before a group planting achieves its intended 
effect. 


Tall shrubs are usually planted 5-7 feet apart, medium shrubs 3-5 
feet apart and low shrubs 2-3 feet apart. Place shrubs slightly 
more than one-half their ultimate spread away from the foundation 
so they can attain their natural forms. 


Ground Covers, Vines and Flowers 


Ground covers, vines and flowers complement most home land- 
scape designs. 


Ground covers help unify tree and shrub plantings and provide a 





contrast between lawn and planting beds. Mass plantings of peren- 
nial ground covers reduce landscape maintenance. 


Vines soften the texture of brick and stone as well as shade house 
walls. They will cover chain link fences and help provide screening 
where space for trees and shrubs is limited. 





Flowers add color to your yard. They can 
be planted in beds and borders, in front of 
shrub masses and to fill in open areas 
while shrubs are growing. Flowers look 
best against a simple background, such as 
a fence or shrub planting, so they’re not 
recommended for the middle of a lawn. 
Both perennial and annual flowers require 
a lot of maintenance. 


Lawns 


A lawn adds unity to a landscape design 
by linking together the various “rooms” of 
a landscape. It is also a good ground 
cover for recreation and service areas and 
for travel routes between use areas. 


Publications on planting and maintaining 
lawns are available at county Extension of- 
fices. 


Planting for Energy Conservation 


Proper selection and placement of plants 
can reduce home energy consumption. 
Deciduous trees planted 15-25 feet away 
from the house on the east, south and 
west sides shade the roof and walls in 
summer, reducing surface temperatures. 
After the trees have dropped their leaves 
in fall, winter sunlight can reach the house 
to provide passive solar heating. 


Windbreaks, mainly evergreen plantings, 
located four to six times their ultimate 
height away from the house on the north 
and west sides can reduce winds and 
winter fuel consumption. Foundation plan- 
tings also reduce winter heat loss. Vines 
can shade and cool house walls during 
summer. Maximum energy savings will not 
occur until your plants reach maturity. 
Publication G81N1178; “Designing an 
Energy — Efficient Home Landscaping” 
contains more details. 


20 





Landscape Structures 





Most libraries, book stores and garden 
center offer a variety of publications that 
contain detailed construction plans and 
material suggestions for landscape struc- 
tures. We discuss only the more common 
structures in this publication. 


Grading 


If your homesite is already graded and 
even partially landscaped, you probably 
won't want to change its contours. But if 
the final grading has not been done, you 
may be able to create the topography 
most appropriate for your landscape 
design. 


Actually, the best time to think about 
changing a homesite’s topography is 
before building begins. This is also the 
best time to decide whether shade trees 
and other plants already there should be 
saved. Mature trees and shrubs add 
thousands of dollars of value to residential 
properties. 


If you want to keep existing plants in your 
landscape design, they should be pro- 
tected before constuction begins. Con- 
struction equipment can damage and kill 
trees by compacting soil in their root 
zones. A simple fence erected just beyond 
the branch spread of a tree will protect 
both roots and trunk from damage. 


If you change the grade around an 
established tree, you must avoid changing 
the amount of air, water and soil nutrients 
reaching it. See Extension publication 
A3072, “Preserving Trees During Con- 


PHYSICALLY a2x¢ VISUALLY DIRECT 
MOVEMENT 





SEPARATE ACTIVITIES 





struction”, for details on how to ac- 
complish this. 


During rough grading, the topsoil should 
be stockpiled away from the immediate 
construction site. To protect this valuable 
soil from erosion for a short time, spread 
weed-free straw or marsh hay over it. If 
the topsoil is to be stockpiled for more 
than one season, seed the pile with annual 
rye grass, oats or another annual plant. 
When construction is completed, the top- 
soil should be spread evenly over the lot. 
A 4-6 inch layer is ideal, although two in- 
ches may be adequate if it is incorporated 
into the top six inches of soil. 


BUFFER and SCREEN NOISE, WIND 4 
UNDESIRABLE VIEWS 


CREATE SPACE 


Mounds, berms and changes in ground 
contour great enough to require steps or 
retaining walls help create an interesting 
landscape. But they should perform a 
specific function, such as outlining 
specific use areas or other lawn spaces, 
buffering noise or screening unwanted 
views. Mounds should blend into the sur- 
rounding topography and look natural. 


Your ground elevation must match your 
neighbors’ at lot lines. You can ac- 
complish this with gradual grading or re- 
taining walls. 
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Driveways 


The driveway is an integral part of a 
home’s public areas, providing access for 
both vehicles and pedestrians. At most 
homes, it is where visitors arrive, mail is 
delivered, trash is picked up and children 
play. It should be wide enough to accom- 
modate pedestrians and vehicles at the 
same time. If you have enough space, 
consider constructing a turn court and 
parking area to permit the unhampered — 
and safe — movement of vehicles. 


For safety, the drive should meet the 
street at a right angle, and plants or struc- 
tures must not hamper a driver's vision. If 
the drive has a steep grade, try to design 
a nearly level area near the garage and at 
the street intersection. 


Driveways should have a slope of at least 
1% (1 foot rise per 100 feet traveled) for 
proper drainage. But a slope of more than 
10% will be hazardous in winter. 
Remember to provide space where snow 
can be placed in winter without damaging 
plants or structures. 


We recommend that homeowners seek 
professional help to make sure that 
unusually long driveways or those on 
steep grades fit harmoniously into the 
landscape. 


Walks 


Most people find walks already in place 
when they move into a home. Typically, an 
entrance walk meets the driveway at a 
right angle and parallels the house to the 
front door. Unfortunately, in many cases 
the walk is too narrow for comfortable 
pedestrian use and too close to the house 
for proper plant growth. 


An entrance walk should be at least 4 feet 
wide. A large house may require a 5-foot 
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walk for proper scale. If you have the op- 
portunity to plan your entrance walk, leave 
at least 4 feet between it and the house. 
This will provide enough space for an en- 
trance planting to accent the front door. 


As for the driveway, plan the entrance 
walk for easy access and winter snow 
removal. A slope of 1-4% is ideal. For safe- 
ty, the slope should be no more than 6%. 


Steps 


Where the ground slopes more than 6%, 
you will need to install steps to permit peo- 
ple to move from one level to another. No 
matter what the steps are constructed of, 
they should meet a long-established stan- 
dard for safe and convenient outdoor 
steps: two risers (the riser is the vertical 
part of a step) plus one tread (the horizon- 
tal part) should have a combined measure- 
ment of 26 inches. The most common step 
dimensions are 5'%-inch risers with 


i. 


15-inch treads and 6-inch risers with 
14-inch treads. 


A pedestrian may not notice only one or 
two steps, so as a rule a Set of steps 
should have at least three risers. If this 
isn’t possible, use an eye-catching surface 
material or outdoor lighting to make the 
steps visible. Handrails make steps safer, 
especially in winter. 


Decks and patios 


If you want a deck or patio for outdoor liv- 
ing, plan for it carefully to make it useful in 
as many ways as possible. 


Location is one important consideration. A 
patio or deck should be convenient to the 
appropriate areas of your house. If you will 
use it mainly for sunbathing, you'll pro- 
bably want it off the bedroom. If you plan 
to eat or entertain there, place it near the 
kitchen or family room. Of course, door 
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locations may limit your placement alter- 
natives. Other factors to consider are ex- 
posure to sunlight, summer winds, good 
views and privacy. 


Patio size will depend on what you want to 
use the patio for, yard space available and 
family size. We recommend about 64 
square feet of hard-surfaced patio space 
for every family member. 


A patio should have a 1-2% slope away 
from the house so water will drain away 
from the house. 


A deck can provide a level outdoor area 
over steep ground. It should appear to be 
an extension of the house. Its color and 
texture should make it harmonize with the 
house and surrounding landscape. 


The architectural lines of your home; 
choice of construction materials and other 
aspects of your landscape-design will all 
influence the shape of a patio or deck. 
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Retaining Walls 


Retaining walls are used to make abrupt changes in elevation, pro- 
vide privacy and delineate outdoor space. Stone, brick, wood ties, 
timbers and concrete are the most commonly used materials. 


For steep grade changes, a series of low walls is usually better 
than one high one. The higher the wall, the more it must be rein- 
forced to withstand the pressures created by freezing and thawing 
in winter. 


For both dry and mortared walls, careful planning and construction 
are essential. Consult detailed design books or seek professional 
assistance if you plan a retaining wall more than 4 feet high. 


Fences 


Fences, alone or in combination with mass plantings, provide 
privacy and enclosure in the home landscape. They also serve as 
windscreens, “poor-view” screens, accents, space dividers, 
sources of shade and backdrops for plants. 


Fences may be constructed in a variety of styles and from many 
different materials. If you decide to build a fence, choose a style 
that complements your overall landscape design. Chain link 
fences, with or without plastic strips, rarely beautify a yard. 
Fences made of dark or neutral-colored natural materials usually 
do. 


Lighting 

Outdoor lighting can be included in your landscape design. 
Lighting walks and entrances makes them safer, especially during 
dark and slippery winter months. Soft overhead lighting extends 
the useful hours of patios and decks. With lights, you can highlight 
particular plants or structures. Low landscape lighting — no more 
than 3 feet from the ground — can help unify your entire land- 
scape in the evening. 
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Low-Maintenance Landscapes 





All plants and structures require some 
maintenance, but you have some choice 
as to whether your landscape will require 
a lot of maintenance or a little. Many 
homeowners enjoy lawn and garden work 
and knowlingly choose plants and struc- 
tures that require a lot of maintenance. 
Others want an attractive and functional 
landscape, but would rather not spend 
evenings and weekends weeding, mowing, 
watering, edging and pruning. If you are in 
the latter category, you should work 
toward a low-maintenance landscape. 


Mulched planting beds usually require less 
maintenance than the same area of pro- 
perly maintained lawn. Two to four inches 
of shredded bark, wood chips, ground 
corncobs or similar organic materials con- 
trol weeds, retain soil moisture and 
moderate soil temperatures, while blen- 
ding into the landscape. 


We don’t recommend placing a plastic 
sheet under organic mulches, but crushed 
stone, marble chips and washed gravel 
must be underlain with black plastic for ef- 
fective weed control. These inorganic 
mulches can reduce aeration of heavy or 
poorly drained soils (while providing only 
limited moisture retention), and they 
sometimes reflect enough sunlight to 
damage plants. Crushed stone and marble 
chips introduce exotic colors which violate 
basic design principles in many situations. 


For those areas where a lawn is 
necessary, use a mulching mower to avoid 
having to rake leaf clippings and to reduce 
fertilizer needs (by returning plant 
nutrients to the soil). 


Edging around planting beds reduces 
maintenance time — by separating the 
beds from the lawn — and helps unify a 
landscape design. Select an edging 
material with texture and color that com- 
plement the house and other landscape 
structures — stone, wood, brick, steel and 
plastic are all available. 


A perennial ground cover under trees and 
shrubs also reduces maintenance re- 
quirements. Most ground covers grow well 
in an organic mulch and, if planted at the 
right density, can even be used in place of 
a mulch. 


Use well-adapted plants that will require 
minimal maintenance. It takes a lot of time 
to maintain unnatural plant forms like 
topiaries, espaliers and pollards. 


Space plants properly during the initial 
planting. If you overplant, you will have ex- 
tra pruning, trimming and thinning. If you 
underplant, you may have to fill in with 
more plants. 


Planting flowers in containers and small 
planting beds makes annual planting and 
removal easier. 


A “natural” landscape usually requires 
less maintenance than most conventional 
ones. 
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Finishing Your Landscape Design 





Step 7. Putting It All Together 


Once again, it’s time to go back to the drawing board. Your last 
efforts there should have produced a number of alternative use 
area sketches. Now you will give exact shapes to the use areas 
you want and decide what plants and structures will create those 
shapes and a pleasing overall landscape design. 








If it has been some time since you made the general use sketches 
you may want to retrace the steps that led up to them, by review- 
ing the first three sections of this publication. To complete a suc- 
cessful design, you need to have a grasp of lot, house, and 
neighborhood characteristics as well as general design principles. 


On the drawing board, place the best use area sketch over your 
base map and lot analysis drawing. On top of this, place a clean 
sheet of tracing paper. 


There are three parts to completing your landscape design: 

—Draw exact shapes and locations of use areas, planting beds 
and landscape structures 

—Identify specific planting sites 

—Select plants and construction materials that meet your design 
requirements 
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First, draw in planting beds and landscape 
structures that give shape to your outdoor 
use areas. As you draw, consider both 
function — energy conservation, screen- 
ing poor views, enhancing good ones, etc. 
— and aesthetics — based on general 
design principles. You may want to review 
the relevant sections of this publication as 
you zero in on the most successful design. 


Draw planting beds and landscape struc- 
tures accurately to scale. You'll need 
some idea of the types of plants that will 
go into planting beds — deciduous vs. 
evergreen trees vs. shrubs, etc. — to 
make the beds the proper size. 


Be prepared to draw several alternative 
designs. Professional designers usually 
draw several designs, try to improve them, 
then select the one that is best all-round. 
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Second, identify exactly where plants 
should go, using appropriately sized 
circles on your drawing. Except for very 
large trees, which are usually drawn about 
two-thirds their maximum size, draw 
circles representing approximate mature 
plant spread. Unless otherwise specified in 
plant descriptions, spread is usually about 
two-thirds of listed height. You may want 
to differentiate deciduous and evergreen 
plants with different symbols. 
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Finally, decide what plants and building 
materials will fulfill your design 
requirements. The goal is to select plants 
that will grow well in your planting sites 
while providing forms, textures and colors 
that complement your design. 


Also choose building materials whose tex- 
tures and colors complement your design. 
Structures should blend in with house and 
plants. If you have a wood-surfaced house, 
for example, you'll probably want a 

wooden fence, and its color should be the 
same as or complement your house color. 
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For Further Reading 


Many publications on subjects related to home landscaping are available 
through UW-Extension county offices. 


Site planning 


Catalog number 


G8INH153 Planning a Play Area in Your Residential Landscape Design 
Plant selection 
A3382 Container Gardening 
A2865 A Guide to Selecting Landscape Plants for Wisconsin 
G1609 Landscape Plants That Attract Birds 
A3434 Lawn Establishment 
G2736 Prairie Primer 
Plant care 
A1771 Caring for Deciduous Shrubs 
A1817 Caring for Your Established Shade Trees 
A1730 Evergreens: Planting and Care 
NCR356 Fertilizing Garden and Landscape Plants and Lawns 
A3073 Identifying Shade Tree Problems 
A3435 Lawn Maintenance and Problems 
A1990 Lawn Weed Prevention and Control 
NCR26 Lawn Weeds and Their Control 
A3383 Mulches for Home Gardens and Plantings 
A2305 Organic Soil Conditions 


Plant care (continued) 


Catalog number 


A2079 Recognizing Common Shade Tree Insects 

A3067 Selecting, Planting and Caring for Your Shade Tree 
A2308 Tree and Shrub Fertilization 

A2934 Turf Insect Pest Control Guide 

A3134 Woody Ornamental Insect Pest Control Guide 


Yard Care and the Environment is a series of publications developed by 
UW-Extension and the Department of Natural Resources. Titles include: 


« Rethinking Yard Care 

« Shoreline Landscape Options and Plants 

- Landscape Practices for Healthier Plants and Improved Water Quality 
« Lawn and Garden Fertilizers 

« Lawn and Garden Pesticides 

- Selecting a Lawn Care Company 


« Watering 


Other publications 


Landscaping for Wildlife, available from the Department of Natural 
Resources, Box 7, St. Paul, MN 55155-4007. A landowner’s guide to 
developing a beautiful yard that attracts wildlife. 


Livable Landscape Design (1411B-211), available from Cornell University 
Distribution Center, Seven Research Park, Ithaca, NY 14850. Provides a 
fairly detailed reference on the process and principles of livable residential 
landscape design. 


Basic books on home landscape design are also available at libraries, 
bookstores and garden centers. 


For Assistance 





Homeowners who need assistance with developing and carrying 
out a landscape plan can turn to several sources of professional 
and technical services: 


Landscape architects are professional consultants who plan and 
design the arrangement of outdoor areas. Of all the sources of 
landscape services, only landscape architects offer assistance 
with site selection and planning, preparing alternative plans and 
selecting a final plan that includes plants and hard-surface 
materials and working drawings. Some states have regulatory laws 
governing the practice of landscape architecture. Wisconsin does 
not require licensing, but only a person who has a degree from an 
accredited program can properly be called a landscape architect. 
Most landscape architects specialize in planning and design and 
do not sell plants or other materials or do landscape construction, 
in contrast to the following segments of the landscape industry. 


Nurserymen grow plants for wholesale or retail sale. Some may 
offer landscape design assistance, particularly with plant selection 
and placement. Some may do the planting. Some nurseries 
operate garden centers. 


Landscape contractors specialize in landscape construction 
They do rough and finish grading, seeding and sodding, concrete 
work for drives, walks and low retaining walls. They place land- 
scape plants and supply topsoil, asphalt and other construction 
materials. Some install fences, decks, patios, sprinkler systems 
and pools. As a rule, landscape contractors do not grow plants, 
operate garden centers or offer extensive design assistance. 


Garden centers sell seeds, fertilizer and plants that they may or 
may not have grown themselves. Most sell a wide variety of 
materials, including bedding plants, pottery and patio and lawn fur- 
niture. Some may deliver large plants, but few install them. Some 
garden centers offer limited planting design services. 


Most sod producers sell sod wholesale, but some retail and in- 
stall sod for homeowners. As a rule, they do not offer landscape 
design services. 
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Landscape industries that offer some landscape design services 

may employ landscape horticulturists — trained specialists in 

ornamental horticulture who may have some experience in plant- 
ing design — and landscape designers — individuals who may 
have some experience in residential design, but not necessarily 

any formal training in landscape design. 
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A Complete Collection of 


LANDSCAPE STYLES 


Your guide to materials, décor, plant palettes, color palettes, and fabrics for the most popular 
garden design themes 
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LANDSCAPE STYLES 
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A Collection of 


MEDITERRANEAN LANDSCAPE STYLES 


Spanish. Tuscan. French. Southwest. 



































MEDITERRANEAN: SPANISH LANDSCAPE DESIGN 









Brilliant Blue Baked Terra Cotta 





Classic Brown Oxford White 


The only thing missing on the sunset-colored pavers of a Spanish-styled abode is the clip-clop of a famous black horse and its 
enduringly handsome masked rider. Hail to the cavaliers that harbor amongst the bougainvillea and tiered fountains of the 
hacienda. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 
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Mediterranean Fan Palm _ Pomegranate Citrus Agave - ~Bougainvillea Cactus 
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Sahar 


Kamal Chestnut Pacific Blue 


PHOTO: www.knibbdesign.com; COLORS: www.benjaminmoore.com; DECOR: www.landscapingnetwork.com, www.studioh-inc.com, www.bellacor.com, www.mcallen.com; 
MATERIALS: www.homeimprovement.com, www.ncma.org, www.bourgetbros.com, www.canterastonedesign.com; PLANTS: www.monrovia.com; FABRICS: www.sunbrella.com 





MEDITERRANEAN: TUSCAN LANDSCAPE DESIGN 
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Olive Moss Tangerine Mist 


Sunset Boulevard Pink Peach 


Nothing could be sweeter than a wall fountain that trickled wine, splashing droplets of fermented grapes into glass goblets. 
Imagine yourself under the Tuscan sun, among the vines and columns of another era, enjoying the sweet rewards of your villa. 
For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 





Armillary 


Hedges 


MATERIALS 
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Plaster Travertine Pebble Mosaic 





Ironwork Hinges 


PLANT P ALETTE 





Italian Cypress Rosemary Acanthus Boxwood 
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Camille Laur el 


Cherry Classic 


PHOTO: www.amslandscapedesign.com; COLORS: www.benjaminmoore.com; DECOR: www.successfulgardendesign.com, www.outdoorrooms.com, www.tuscangardenworks.com, 
www.yardenvy.com; MATERIALS: www.manniz.com, www.gardenlightsguru.com, www.jeffreygardens.com, www.wroughtirondesigner.com; PLANTS: www.monrovia.com; 
FABRICS: www.sunbrella.com 





MEDITERRANEAN: FRENCH LANDSCAPE DESIGN 


























Nimbus Gray French Lilac 


ioe 


; BS. fs 

e<i hachaw ets oo 
| aeee eS 
(he 

ean © coe 





Ebony King Stem Green 
Hemingway once said—"If you are lucky enough to have lived in Paris as a young man, then wherever you go for the rest of your 
life, it stays with you, for Paris is a moveable feast." Much like the gardens of Versailles, French-inspired gardens are a feast for 
the eyes with topiaries, lavender, and cypress as the table settings. 

that marry the interior with the exterior. You get the picture. 

For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 





Concrete Balustrade Topiary Shrubs Cast Iron Seating Concrete Fountain 


MATERIALS 










Pea Gravel 


PLANT PALETTE 


Marble Decomposed Granite 





Rockrose 





Allium 


FABRICS 
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Fiery Blast Twine Line Pool 


PHOTO: www.landscapeleadership.com; COLORS: www.benjaminmoore.com; DECOR: www.landscapeleadership.com, www. interiordesign.net, www.interiordesign.net, 
www.sissonlandscapes.com; MATERIALS: www.marigoldlane.com, www.archiexpo.com, www.improveyourhomeandgarden.com, www.tristatematerials.com; PLANTS: 
www.monrovia.com; FABRICS: www.sunbrella.com 





























MEDITERRANEAN: SOUTHWEST LANDSCAPE DESIGN 


Minstrel Heart Mother Earth 





Navajo Red ~ Warm Earth 


There are certain historical feuds we’ll never forget, such as the Hatfields and McCoys, or Al Capone and Bugs Moran. The 
Southwest style is no different. With beehive fireplaces, animal skin rugs, branding irons and spurs, it’s hard to tell if you like the 
cowboys or the Indians. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 
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Fountains Native American Fabrics 


MATERIALS 
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Stacked Stone Plaster 







Red Clay Pavers 


PLANT PALETTE 
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Succulents 
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Desert Spoon 





Palo verde 
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Tan Westfield Salsa 























PHOTO: www.artesianlandscaping.com; COLORS: www.benjaminmoore.com; DECOR: www.azulverde.com, www.crownesttrading.com, www.front-porch-ideas-and-more.com, 
www.southwestideas.com; MATERIALS: www.alibaba.com, www.coffmanstone.com, www.creativestoneinc.com, www.foxnaturalbuilding.com; PLANTS: www.monrovia.com; FABRICS: 
www.sunbrella.com 
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A Collection of 


TRADITIONAL LANDSCAPE STYLES 


Colonial. Saltbox. Townhouse. English. Craftsman. 











rRADTIONAL. COLONIAL LANDSCAPE DESIGN 











Slate Blue Chalk White 





Hunter Green Standish White 


From the balcony of the Colonial estate, don't be surprised if you hear the call of Paul Revere in the night. It's also not 
uncommon for white-haired, pony-tailed men to arrive at your door by horse and buggy. The stately columns and stone walls 
may revolutionize your way of thinking. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 







, ail 
Sun Dial 








Stone walls 


PLANT PALETTE 


Slate Pickets 





Papyrus . 





Hydrangea Echinacea 
FABRICS 
| . = 
| LandscapingNetwork 
| COT 
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im | 
Mahogany/Brass Vintage Dupione Henna 


PHOTO: www.kaadesigngroup.com; COLORS: www.benjaminmoore.com; DECOR: www.sundialstation.com, www.realitor.com, www.simplyarbors.com, www.Jardinique.com; 
MATERIALS: www.cambridge2000.com, www.amslandscapedesign.com, www.strawstickandbricks.com, www.jimco-fence.com; PLANTS: www.monrovia.com; FABRICS: 
www.sunbrella.com 


TRADITIONAL: SALTBOX LANDSCAPE DESIGN 
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Anthenian Blue Blue-Gray 





Harbor Gray Chalk White 


Remember your childhood, and the fluttering white curtains in the bedroom window on midsummer's evening. The chirping bird 
atop the windowbox was not only there for your enjoyment, but was welcoming Mary Poppins in on the breeze. The saltbox 
home is characteristic of charming memories and an occasionally prude but mesmerizing nanny. 

For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 










Windowbox 


MATERIALS 





Pickets 


Flax Lily Rosa Rugosa Ornamental Grasses Red Twig Dogwood Virginia Creeper Flowering Crabapple 





FABRICS | 
| | | ) LandscapingNetwork 





Navy/Taupe Fancy Rib Sky Blue 


PHOTO: www.agtrac.net; COLORS: www.benjaminmoore.com; DECOR: www.gardenartisans.com, www.gardenfurniture.com, www.backyardbird.com, 
www.gardenstructure.com; MATERIALS: www.historicalbricks.com, www.forum.datacad.com, www.ricksfencing.com, www.hookedonhouses.net; PLANTS: www.monrovia.com; 
FABRICS: www.sunbrella.com 





RapmonaL: TOWNHOUSE LANDSCAPE DESIGN 











Brick Red Mocha Brown 





Caramel Latte Standish White 


The "house in town" was the home of aristocrats during the social season of the year when they relocated from their country 
houses. The often wealthy Londoners enjoyed the terraced vistas of the townhouse. Now the vistas are yours to enjoy...at least 
while parliament is still in session. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 





Wrought Iron Fence Cast Iron Urn 


MATERIALS 


[me Sc — 






lron Granite Brownstone 









Fountain Grass Hebe Ferns 


FABRICS 


oo 


Eastland Redwood Mahogany 


Dogwood 


PHOTO: www.elevationsnyc.com; COLORS: www.benjaminmoore.com; DECOR: www.wrought-iron-crafts.com, www.gardenbenches.net, www.betterimprovement.com, 
www.arusticgarden.com; MATERIALS: www.historicalbricks.com, www.tejas-outdoors.com, www.granitestock.com, www.nbphoto.com; PLANTS: www.monrovia.com; FABRICS: 
www.sunbrella.com 
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RapmonaL: ENGLISH LANDSCAPE DESIGN 





Gentle Gray Minstrel Heart 
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Chatsworth Cream Olive Moss 
Heavy chimneys, half-timbering and dark wood paneling make every English style home seem like its gardens are automatically 


labeled "secret". There's always something intriguing, albeit epic to discover, such as wardrobes that open to wintry fantasy 
worlds. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 





Wattle Edging & Panels Bee Skep English Garden Bench 
ALS 
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MATERI 








English Roses 






: : | 
Coneflower 





Sweet Pea 


Daylily Delphinium 


FABRICS 
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LandscapingNetwork 
COT 


Cabaret Blue Haze Grey/Beige Chip Fancy 


PHOTO: www.gardenconsultants.com; COLORS: www.benjaminmoore.com; DECOR: www.thenewenglandshuttercompany.com, www.jonesbeecandleandsoapmolds.com, 
www.custommade.com, www.artfire.com; MATERIALS: www.deviantart.com, www.swelluk.com, www.kleinslandscaping.com, www.landscapecapecod.com; PLANTS: 
www.monrovia.com; FABRICS: www.sunbrella.com 
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rRADITONAL: CRAFTSMAN LANDSCAPE DESIGN 








Baked Terra Cotta Bright Gold 





Fresh Olive Cool Mint 


The Woodworkers Association concurs, it takes a craftsman to build a craftsman. While you're hand-hammering your copper 
sink, remember to stop and smell the Magnolia tree and reflect on a time when the hand-made was preferred over the mass- 
produced. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 
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‘Adirondack = Ceramic Pots 


MATERIALS 
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Wood Siding Bronze Hardware 


PLANT PALETTE 





Daylily Acanthus Nandina Passionflower Bergenia | Eugenia 


FABRICS 


Hendrix Clay Weston Ginger 





PHOTO: www.jasdesignbuild.com; COLORS: www.benjaminmoore.com; DECOR: www.adirondackchaironline.com, www.seasonallivingokc.com, www.serenityhealth.com, 
www.prowellwoodworks.com; MATERIALS: www.landscapingnetwork.com, www.landscapingnetwork.com, www.prowellwoodworkds.com, www.landscapecapecod.com; PLANTS: 
www.monrovia.com; FABRICS: www.sunbrella.com 
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A Collection of 


TROPICAL LANDSCAPE STYLES 


South Pacific. Asian. Coastal. 








tropica: SOUTH PACIFIC LANDSCAPE DESIGN 


Electric Orange Dearborn Tan 





Sweet Honeydew Melon Cool Lava 


It's 1958...love blooms between a young nurse and a secretive Frenchman. The island is iconic. The combination of bamboo, 
teak, thatch, tiki and wicker are an instant revival. While you're enjoying your umbrella drink, try not to break out into song. 
For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 
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Bougainvillea Colocasia Orchid Banana Dracaena 
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Dolce Mango Canvas Sunfl ower Yellow 




















PHOTO: www.dklandscape.com; COLORS: www.benjaminmoore.com; DECOR: www.tikimaster.com, www.landscapearchitect.net, www.flickr.com/photos/saxonfenken, 
www.besthomedecorate.com; MATERIALS: www.bambooandtikis.com, www.dragonflyteak.com, www.landscapingnetwork.com, www.teakwarehouse.com; 
PLANTS: www.monrovia.com, www,landscapingnetwork,com; FABRICS: www.sunbrella.com 
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rca. ASIAN LANDSCAPE DESIGN 


Baby Fern Champion Cobalt 






Sundried Tomato Stone Hearth 


Harmonious. Inner peace. Silence. Understanding. Relationship. Environment. Spirit. Breathe. Think. If the Oriental style is Known 
to conjure up good health and good vibes...why doesn't everyone do this? 
For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 





Bonsai Bamboo Fountain 


MATERIALS 
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Pea Gravel Natural Stone 


PLANT PALETTE 
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Flowering Cherry Tree 


Japanese Maple Weeping Atlas Cedar 
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Kamal Chestnut Dupione Palm 


PHOTO: www.gracedesignassociates.org; COLORS: www.benjaminmoore.com; DECOR: www.worldmarket.com, www.kalliopediaries.com, www.joebonsai.com, 
www.garden-fountains.com; MATERIALS: www.aguafina.com, www.bourgetbros.com, www.ucdavis.edu, www.ventura-stone.com; PLANTS: www.monrovia.com; FABRICS: 
www.sunbrella.com 
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po. COASTAL LANDSCAPE DESIGN 
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Painted Sands At Sea 





Steel Wool Light Blue 


If you live by the beach, you're one of the few and the proud to display teak and rattan. If you just like the look of sea shells and 
coral in your Nebraska home, then well, that's just awkward. Keep the marine artifacts and the hairdos that do well in the marine 
layer by the marina. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 
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Teak Clapboard Exposed Aggregate Steel 








Mexican Feather Grass 


FABRICS 





Verbena 





Fortnight Lily 


i 


Caroline Sunbreeze Dupione Seafoam 


PHOTO: www.aldrich-landscapes.com; COLORS: www.benjaminmoore.com; DECOR: www.calfinder.com, www.everythingcoastal.com, www.nadiaknows.com, 
www.southernliving.com; MATERIALS: www.starcraftcustombuilders.com, www.barsscornerlumber.com, www.dambraconcrete.com.au, www.gidesigns.net; PLANTS: 
www.monrovia.com; FABRICS: www.sunbrella.com 
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A Collection of 


COUNTRY LANDSCAPE STYLES 


Farmhouse. Victorian. Ranch. Rustic. 











country FARMHOUSE LANDSCAPE DESIGN 





Rust Blanched Almond 


Soft Sky White Diamond 


Warm and lovely days, lemonade, and picket fences are reminiscent of the country farmhouse. In the evenings, while you sip 
spirits on the lightly lit porch, you might hear the soft neigh of a horse. If you listen carefully, you just might hear John Walton call 
out, "Good night, John-Boy." For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 





Bent Willow Furniture . Wicker 


MATERIALS 


Birdhouse 


White Picket Fence Post & Rail White Fence ; _ : Wood Tiles Painted Wood 


PLANT PALETTE 












Hydrangea Butterfly Bush Shrub Roses : | Wisteria _ 


FABRICS 


| | 


PHOTO: www. kaadesigngroup.com; COLORS: www.benjaminmoore.com; DECOR: www.rustichomestead.com, www.directpatiofurniture.com, www.plannersguide.com, 
www.thebirdhousebarn.com; MATERIALS: www.fencegatess.com, www.eadsfence.com, www.rklastudio.com, www.detroitgardenworks.com; PLANTS: www.monrovia.com; 
FABRICS: www.sunbrella.com 
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Brannon Redwood Rib Sky Blue 
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countRY VICTORIAN LANDSCAPE DESIGN 





Peony Blue Springs 





Gardenia Richmond Green 


Elaborate ornamentation with a touch of whimsy describes the detailed bay windows, turrets, dormers, lattice, gazebos, and 
fancy wicker of the Victorian house. All are sure signs of a bygone era when horses and petticoats were more common than 
cars and telephones. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 
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Wicker Furniture Cast lron Bench 
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White Aged Wood Carved Wood Columns 


PLANT PALETTE 








Azalea Pittosporum 
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Leigh Lemon Marcello Seagrass 


PHOTO: www.realestateground.com; COLORS: www.benjaminmoore.com; DECOR: www.conestogabuilders.com, www.detroitgardenworks.com, www.wickerwarehouse.com, 
www.americanclassical.net; MATERIALS: www.kindelfurniture.com, www.historichousecolors.com, www.fencesbycountryestate.com.com, www.architecturaliron.com; PLANTS: 
www.monrovia.com; FABRICS: www.sunbrella.com 
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countrY RANCH LANDSCAPE DESIGN 







Merlot Red Cloud Nine 
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Guesthouse Plymouth Brown 
Nearly every sprawling, ranch-style home is one story. So who said those cowboys weren't thinkin’ when they designed their 
homes on one level. It's hard to walk up stairs after a long day fixin' fences. Plus, why waste time when there's a perfectly good 
wagon wheel bench to sit on and a rusting tractor to look at. 


For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 
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Wagon Wheel Rustic Truck Tree Swing Pergola 


MATERIALS 
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Stone Paving Split Rail Fence . Rustic Hardware 


PLANT PALETTE 





Salvia Honeysuckle Redwood 


FABRICS 
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Harwood Crimson Simone Flame 


PHOTO: www.bent-grass.com; COLORS: www.benjaminmoore.com; DECOR: www.landdesigntx.com, www.floragrubb.com, www.kaboodle.com, www.designsbysundown.com; 
MATERIALS: www.absolutealuminum.com, www.distinctivelandscape.com, www.cornerstoneveneers.com, www.decorativehardwareinfo.com; PLANTS: www.monrovia.com; 
FABRICS: www.sunbrella.com 
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countey. RUSTIC LANDSCAPE DESIGN 















Ferret Brown Alligator Alley 





Rustic Brick Rusty Nail 
If you have a rustic-style house, forego the fake deer in the front yard. You probably live in the boonies anyways where deer and 


sasquatch sightings are a regular occurrence. Or maybe you just like the lodgepole, flagstone, bent willow furniture look when 
you're sipping coffee by your lake. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 
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Twig Fence 
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Redwood Lodgepole Pine Cedar Local Flagstone 


PLANT PALETTE 
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‘Deer Grass Pine Bleeding Heart Native Hydrangea - . Fern 
FABRICS 

LandscapingNetwork 
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Dash Redwood Resonance Mahogany 


PHOTO: www.landdesigntx.com; COLORS: www.benjaminmoore.com; DECOR:www.landdesigntx.com, www.timberlinefurniture.com, www.landscapingnetwork.com, 
www.deborahsilver.com; MATERIALS: www.terramai.com, www.buffalo-lumber.com, www.rusticironcreations.com, www.woodwardlandscapesupply.com; PLANTS: www.monrovia.com; 
FABRICS: www.sunbrella.com 
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A Collection of 


MODERN LANDSCAPE STYLES 


Art Deco. Modern. Mid-Century. 











vooran ART DECO LANDSCAPE DESIGN 

















Festive Orange Snow Cone Green 





Jet Black Metallic Silver 


Hollywood isn't the only place associated with elegance and glamour. Art deco homes are a lot like celebs...influenced by a lot 
of people and photographed often. Luckily when an art deco home needs to be remodeled, it might get a makeover but it 
doesn't have to go to rehab. For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 





Slate Fountain Gabion Forms : Sphere Circular Lighting 


MATERIALS 
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Poured Concrete Glass Blocks Stainless Steel Stucco 


PLANT PALETTE 





Orchid Bird of Paradise Citrus 





FABRICS 
ae LandscapingNetwork 
COT 
Aruba Canvas Coal 


PHOTO: www.realmenvironments.com; COLORS: www.benjaminmoore.com; DECOR: www.landscapingnetwork.com, www.shadesofgreenla.com, www.elysianlandscapes.com, 
www.andrasite.net; MATERIALS: www. archithings.net, www.galleryhomedesign.blogspot.com, www.psdgraphics.com, www.apptekstucco.com; PLANTS: www.monrovia.com; 
FABRICS: www.sunbrella.com 
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vonreN. MODERN LANDSCAPE DESIGN 























Blue Macaw Electric Orange 





Metro Gray Neon Lime 


What does a square, a baby's butt, and a windsurfing board have in common? They're the makeup for a modern design. Okay, 
maybe it would be better described as geometrical, smooth, and streamlined, characterized by expansive, unadorned windows 
that marry the interior with the exterior. You get the picture. 

For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 
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: Fire Feature Water Feature 





Wire Mesh _ 


PLANT PALETTE 


Metal Mesh Panels Wood Siding 
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DaerGracs Yucca Dracaena Palm Succulents Cactus Sago Palm 
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Melbourne Parrot 




















PHOTO: www.shadesofgreenla.com; COLORS: www.benjaminmoore.com; DECOR: www.dwr.com, www.terrasculpture.com, www.stoneforest.com, www.stevemartino.net; 
MATERIALS: www.archiexpo.com, www.jgsdesigns.com, www.enviromaxlandscape.com, www.re-nest.com; PLANTS: www.monrovia.com; FABRICS: www.sunbrella.com 
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vooren. MID-CENTURY MODERN LANDSCAPE DESIGN 

















Black Iron Mother Earth 





Orange Burst Vine Green 


A mid-century modern home is George Jetson with a dash of Frank Lloyd Wright—a little bit retro mixed with space-age funky. 
Nonetheless this mid-20th century marvel is recognized by scholars and museums as a significant design movement. The only 
thing missing is a dog named "Astro." For more garden design ideas, visit: www.landscapingnetwork.com/garden-styles 


DECOR 





Portable Lamp 





MATERIALS 





Natural Wood Glulam Beam Poured Concrete 


PLANT PALETTE 





Stainless Steel 





Cordyline . Horsetail Gazania Black Pine 


|||) Seeman 


Spectrum Kiwi Scavo Autumn 


FABRICS 





PHOTO: www.anthonyexter.com; COLORS: www.benjaminmoore.com; DECOR: www.dwr.com, www.plainair.com, www.mobilehomedesign.com, www.motigonline.com; 
MATERIALS: www.luxorcorp.com, www.archithings.net, www.artsparx.com, www.cpiindustries.com; PLANTS: www.monrovia.com; FABRICS: www.sunbrella.com 
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GRAY 
Practical, Keliaéle 
Coordinating colors: 


smoke 





burnt carmel 


The practicality of simple gray tones need not 
stay muted. When accented by a warm color 
such as the carmel walls of this house, gray 
offers the reliable basis for nearly any design 
scheme. 


BLACK 
Authority, Sophisticated 
Coordinating colors: 





black iron 





satchel 


The black iron speaks volumes about what this 
patio is all about. It conjures up a powerful 
impression in a sophisticated yet fun 
entertaining area. 





PINK 
LDnnocent, Soothing 
Coordinating colors: 





Pent tey 


pink ladies 





black iron 


These pink cushions bring a playful, feel-good 
vibe under a somewhat overwhelming patio 
cover. The bright fabric and black furniture draw 
the eye into the soothing seating area. 





BROWN 
Cy egant ) Stabil 1LY 
Coordinating colors: 





saddle brown 





myan gold 


The solid, earthy appeal of brown in a landscape 
helps bring connection to the garden. The size 
and warmth in the varying tones of brown, gold, 
and blue in this fountain add a simple elegance 
to the soothing sound of water. 





PURPLE 
Drarrat Tas ) M. lot Vad. Ing 
Coordinating colors: 





mystical grape 


veranda view 


The dramatic impact of an entry filled with 
purple salvia adds a lot of curb appeal. 
Contrasting with the bright green tones of the 
landscape, the effect is inspiring. 


Using CO/O¥ to Set the Mood in the Landscape 








By: Renee’ Brown COT 


KED 


Excitement, Komantic 
Coordinating colors: 


red 


grey timber wolf 


The color of this wall makes a bold statement 
creating excitement and intrigue. At the same 
time, the privacy and seclusion it affords are 
perfect for a secluded, romantic space. 


OK ANGE 


Energetic, Enthusiastic 
Coordinating colors: 





racing orange 





azores 


The entry way to this residence is bright and 
inviting. It’s welcoming feel gives visitors a 
sudden sense of energy and excitement for 
what lies ahead. 


YELLOW 


YWappy ) Optinrius aad 
Coordinating colors: 





amarillo 





ravishing red 


A bright and positive entry such as this can’t 
help but brighten your day. The long, narrow 
corridor to the courtyard gets visitors excited 
and optimistic that they won’t be let down once 
they get to the end. 


GREEN 


Ket} beshing) Ke elaxihg 
Coordinating colors: 





woodland green 





adagio 


Natural and rejuvenating, the color green 
freshens a space. It adds just the right amount 
of color for this relaxing, mid-century retreat. 


BLUE 


Calp2ing) Serene 
Coordinating colors: 





franklin lakes 





antique rose 


The calm, at-peace feeling of a stroll through 
this garden is achieved by planting design. The 
blue agave and grasses create a serene 
environment suitable for reflection and 
relaxation. 


PINK: www.modelandscape.com; RED: www.ojb.com; ORANGE: www.zfreedmandesign.com; YELLOW: www.landscapingnetwork.com; GREEN: www.landscapingnetwork.com; BLUE: www.artlunagarden.com; PURPLE: www.tslig.org; BROWN: www.azulverde.com; 
BLACK: www.nadra.org/Georgia/PDP.html; GRAY: www.bernardtrainor.com BY: Renee’ Brown @ LandscapingNetwork.com 
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lwingts to Hil the gap brought about by what 
the jale EF Schumacher of the interne- 
diate Technetogy Group m London termed 

“the Law of the Diappearng Middle.” This 
law Stalee that as technology steadily 
Moves (a highe planes. we are felt with 
prmikve, overly sunplistc¢ tools on the one 
hang, and a very complex, sophiaticated 
technology on the other. 

The magic of any book ig in the segsibili- 
lies U tapes in the imaginatons of tts 
readers. There are forgotien tools that 
could be made again ~ only better ~ and 
futuré tools not yet dreamed of. The ideas 
for them could spring from the obsolete 
tools of the past. Along with the new tools 
in this book, you'll find pictures of farm 
tools trom old manuats. Studying the an- 
atomy of a 1930 tractor which is especially 
Guilable to the needs of today's farmstead. 
a handy person might just be persuaded to 
build another one. Or more. 

Some tools now marketed lor special 
purposes have uses for growers that the 
equipment maker didn't foresee. For ex- 
ample, a suppher of archard and fruit- 
farming equipment manufactures a mulch 
spreade’ for the commercial strawberry 
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Thig book brings together all these tools 
and the ways to use them. People way that 
toc ls aren't avaliable today for homestead- 
ing and small-scale farming. But some- 
where in the world or at some point inrecent 
history the technology has existed for these 
tools. They are being made today. and this 
book tells you where to find them. Veteran 
farmers can use this catalog as a source 
book for hard-to-find implements; novices 
will find helpful explanations of how to use 
these tools — the correct way to scythe, for 
instance, 

The future looks bright for tool users and 
toolmakers in the gardening and small- 
farming field, Little imaginative thinking has 
gone into such tools in recent years be- 
cause technology has been enamored 
with the concept of Big. But ail sorts of in- 
teresting ideas await development. This 
book will help point the way. 
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wis Preface 


Tools for Homesteaders, Gardeners, and Small-Scale Farmers is a tech- 
nology sourcebook, not an exhaustive product listing. We want to show you 
what tools and implements exist to assist the small farmer and where they 
can be found. But, to be fair, we have to admit that there are many more 
sources of tools than we've been able to locate in the past year. If we missed 
a company you know about and trust, please let us know. If you are 
interested in distributing any of the products listed, we’d encourage you to 
write to the manufacturers. Many have expressed an interest in opening 
new markets. 

Tt must be emphasized that the preduct descriptions in this book are 
not evaluations of the products. We are, in mest cases, presenting the 
information provided to us by manufacturers or distributors. Jf we say 
more about one product than another, it is because somebody told us more 
about it. The same is true with photographs. We do not intend photo- 
graphic coverage to be an endorsement of any product. However, we must 
confess to discriminating in favor of hard-to-find items both verbally and 


photographically. 









































Guidance ia deciding what to include in this book came from three 
invaluable sources: 


tions book, Tools for Agriculture: A Buyer's Guide te Low Cost Agri- 
cultural Implements, by John Boyd. Its object is to provide a source of 
information on the availability of appropriate tools for the people in 
developing countries. As the basis of this co-publication, Intermediate 
Technology Publications have gladly made their written and visual 
material available to provide the foundation for this book, to which a 
mass of further information has been added. As a result, the book 
should prove of inestimable value te farmers and smailhalders, not only 
in North America, but around the world. 


Agricultural Engineer, Dr. Biswa Nath Ghosh provided photographs and 
the technical groundwork for many introductory sections. 


Gene Logsdon, a contributing editor for Organic Gardening and Farming, 
revealed many; of the needs of the small farmer in North America based 
upon experiences at his own farmstead in Oliio and those of other 
small-scale farmers he’s met along the way. 


Many thanks to all those who contributed photographs and information 
to this book. Thanks also to the Rodale Press Photo Lab for assisting with 
the photographs. 


My sincere appreciation to Barb Coyle who persevered with pear 
follow-up, collation, and keeping me organized. 


Finally, special thanks to Jerry Goldstein for his guidance and support 


The idea for this book grew out of the Intermediate Tecanology Publica- 
throughout. 


—DS.B. 
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Finding the right tools can be the most crit- 
ical need for a small-scale farmer or a large-scale 
gardener. It can mean the difference between 
staying on or leaving the land, between a sense 
of drudgery er a sense of fulfiliment, between a 
successful harvest or a meager crop, between 
proiit or loss. 

Tkis catalog will, we hope, help you to find 
and-use the tools you need to produce food. ‘The 
tools and equipment described in its pages were 
selected primarily for their value te the home- 
steader, truck farmer, and the small-scale organic 
farmer, but backyard gardeners should also find 
things of interest. ‘This book attempts to fill the 
gap brought about by what the late E. F. 
Schumacher of the Intermediate Technology 
Development Group in London termed “the 
Law of the Disappearing Middle.” As tech- 
nology steadily moves to higher planes, we are 
left with primitive, simplistic tools on the one 
hand, and a very complex, sophisticated tech- 
nology on the other. 

This book intends to show that interme- 
diate-scaled farming is one topic in which 
people of all lands share common interests and 
common needs. It is built on five important 
concepts which we believe to be true: 


~~ 


. that in many instances the developing na- 
tions are ahead of the industrial. giants in 
developing appropriate tools and machines 
for successful farming on a small scale; 

2. that although it may not be readily avail- 
able everywhere, the technology exists some- 
where or has existed at some time in the 
past to accomplish those tasks which need to 
be done in an efiicient way on the small 
farm; 

3.that it is just a matter of implementing 
existing knowledge to get these tools to 
those people who want to put them to work; 

4. that to satisfy the need expressed by the 

small farmer does not mean a technological 


zis Introduction P= 








regression to the primitive techniques prac- 
ticed on yesterday’s small farm, but rather a 
rediscovery of these techniques, a recog: 
nition that chey retain relevance to today’s 
small farmer; 

. that what is called for is a modernization of 
these techniques, applying the technological 
wisdom of today to the techniques employed 
ia the past. 


or 


—Diana Branch, Editor 


EXPLORING ALTERNATIVES 


innumerable groups and societies are now 
concerned with exploring alternatives—alterna- 
tives that do not destroy, waste, or pollute our 
natutal resources. More and more individuals 
are dissatisfied with the mindless repetition of 
simple tasks imposed by mass production and are 
seeking greuter self-fulfillment and freedom from 
the tyranny of superficial nine-to-five routines. 
The movement toward self-sufficiency, home- 
steading, organic gardening and farming, und 
natural focd is a part of this whole movement. 

The probiems of agribusiness are also forcirg 
us to explore alternatives. The problems are of 
both scale and technique: mechanized farning 
of vast areas with huge machines and widespread 
use of chemical fertilizers and sprays; the devel- 
opment of food factories; the massive infiltration 
of artificial ingredients into our foods; the inten- 
sive breeding of animals raised in confined con- 
ditions for slaughter. 

Is more energy being poured into this type 
of farming than is produced by the harvest? Is 
the soil’s substance being eroded? Do chemical 
sprays harm the environment more than they 
benefit the farmer? While surely we need the 
food, do the means we use to produce it destroy 
the resources on which we all depend? Are there 
satisfactory alternatives that could provide as 
great a volume of production using less-violent 
means? 
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These are some of the broad questions that 
ure being asked by more and more people. 

There are other zelated questions, too. As 
technology moves forward, machines become 
ever more sophisticazed in doing the work of 
more arid more people. In a period of rising 
unemployment throughout the world, should not 
this trend be reversed? 

Certainly in developing countries, the 
planners and governments are beginning to have 
second thoughts. In many cases, the modern 
high-level technology that was introduced to 
increase preductivity in various fields has proven 
disastrous for the countries concerned. Western- 
style technology used scarce supplies of capital 
and costly fuel, required maintenance beyond 
the ability of lucal skills, provided very little 
employment and even, in some cases, drastically 
reduced employment. Now, more appropriate 
alternative methods are being investigated by 
developing nations. These methods create more 
employment, use less capital, can be maintained 
by local skills, increase productivity by successive 
small increments, and are appropriate to the 
social and economic requirements of the par- 
ticular country concerned. 

Certainly, the time seems to be ripe for an 
examination of alternative techniques that could 
provide some solutions to the mounting concern 
that is being expressed. There are several lines 
of investigation that could be followed: 

First, existing practices could be modified at 
the technical level in order to use renewable 
resources or modify machines so that less pollu. 
tion is caused and less damage is done to the 
environment. 

The second approach could be to revive and 
reintroduce an older, tried-and-proven tech- 
nology using more labor, in which individual 
skills are needed, providing meaningful work 
and job satisfaction. These skills may have to be 
relearned and the technology and tools reworked 
to suit modern methods and materials. 

Third, the scale of modern technology could 
be changed to meet the needs of a particular 
area or industry. Centralized production could 
be changed to smail-scale production serving 
focal areas rather than supplying several states, 
More employment would be provided, with less 
fuel being wasted on transport. Local prefer- 
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ences could then be catered to, for the establish- 
ment of a small industry in a local area has 2 
multiplier effect on the local economy. 

In a sense, this book is an amalgsm of all 
three approaches with regard to agriculture and 
small-scale farming. It contains examples of 
many different tools and pieces of equipment 
that can be used in each stage of farming, from 
plowing to harvesting, from preparing the soil 
to processing the crop. Some of these tools are 
based on older, well-tried technologies; some are 
scaled-down, smaller machines designed for 
smaller farms; others are designed to use renew- 
able resources io help make organic farming 
more productive, 

This mine of information, carefully gathered 
and cataloged here, should prove invaluable to 
farmers, gardeners, and small landholders alike. 


——Frank Solomon, 
Editor, Intermediate Technology Publications 


TOOLS, NOT MACHINES 


Througheut the compilation of this book, 
we have selected the toc! over the machine. The 
difference may be clear-cut in our minds, but 
not always so distinct in reality, since one and 
the same product may be a tool or machine, 
depending upon who is using it znd how it is 
being used. A brush in the hand of an artist is a 
tool. The printing roller that duplicates his 
painting a biliion times into a wallpaper pattern 
is a machine. There is nothing wrong with a 
wallpaper machine (though wouldn't it be better 
if we all decorated our own walls?) just as there 
is nothing essentially right about an artist's 
brush. But there is a difference. Peculiar things 
begin to happen when that difference is ex- 
tended indefinitely in human activity. The tool 
remains hand-directed and unhabituated; the 
machine becomes increasingly more automatic 
and addictive if its power is not curLed. If you 
iet go of the paint brush, it falls on the floor; the 
wallpaper machine will go on making wallpaper 
while you sleep. Because it is so easy to produce 
with a machine, we inevitably let it produce 
more than we need. The machine can pro- 
duce an unlimited supply of wallpaper, but there 
is never a surplus of art. 


Tools humanize; machines dehumanize. 
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Tools make unique products—each a little differ- 
ent from the other. cach speaking eloquently of 
the tool’s user. A machine deals in multiplied 
sameness no matter who or what operates it. The 
best machine operators are other machines. 

The tool is fragile because it is individual. 
The machine is powerful because it is collective. 
in aay contest where winning is measured in 
quantity, it is a mathematical certainty that the 
machine will win because it can always get there 
“the fastest with the mestest.” As long as eco- 
nomics makes quantity the goal, the machine 
will devour the tool. And when all tke tools are 
gone, the machine will devour lesser iaachines. 
For tyrants, the machine is the ultimate tool. 

While our supplies of cheap fossil fuel last, 
farmers need machines to continue to wrest !and 
away from other farmers for the ultimate aggran- 
dizement of agribusiness. In the new technology, 
homesteaders, gardeners, and small farmers can 
live well with tools and have muuch less need for 
machines. But they need lots of tools. 

The magic of any book, we believe, is in the 
possibilities it raises in the imagination of the 
reader. There are forgotten tools that could be 
made again—only better—and future tools not 
yet dreamed of. The ideas for them could spring 
from the obsolete tools of the past, so we have 
included pictures of farm tools from old man- 
uals. Studying the anatomy of a 1930 tractor 
which is especially suitable to the needs of 
today’s farmstead, a handy person just might be 
persuaded to build another one—or more. 

There is a strong heritage, especially in the 
United States but elsewhere too, of the farmer as 
inventor. A large percentage of our inventors 
came from rural communities, and virtually all 
' the industries which grew up in the United 
States in the 1800s started on a very small scale, 
often as one-man operations. Cyrus McCormick, 
Oliver Evans, Eli Whitney, even Henry Ford— 
each grew up on a farm. The inventors of tools 


we still need will most likely come from the 
ranks of today’s small farmers—and their chil- 
dren. 

Some toois now marketed for special pur- 
poses have uses for growers that the equipment 
makers didn’t foresee. We've tried to include 
these tools whenever we’ve been aware of them. 
Fer example, a supplier of orchard. and fruit- 
farming equipment manufactures a mulch 
spreader for the commercial strawberry grower. 
The spreader can be placed cn a wagon or in the 
back of a pickup truck. Straw bales are fed into 
one end an are chopped up and delivered out 
the back onto the strawberry plants. But the 
mulcher could be used to lay down straw or 
spoiled hay between raspberry rows, vegetables, 
or wherever the farmer needs it. 

Common lawn and garden tools have un- 
common homestead uses. A grinder-shredder 
wiil chop silage for cattle feed out of corn, 
pumpkins, mangels, or other plants. It will even 
grind a crude corn and cob meal for cows. A 
battery-operated hedge trimmer works fine for 
summer and winter raspberry pruning. A 
battery- or hand-operated sidewalk edger makes 
an adequate cutter for strawberry runners. A 
big ten-tined silage hand fork makes an excellent 
tool for handling mulching materials like 
shredded bark. The equally large hand forks 
we used to call barley forks, with tines closer 
together than those of a silage fork, are good for 
shoveling sawdust mulch. 

Surely the futuzs tooks bright for tool users 
and tooimakers in the gardening and small farm- 
ing field. Little imaginative thinking has gone 
into such tools because technology has been 
enamored with the concept of Big. All sorts of 
interesting ideas await development. 

We hope this book can help point the way. 


~——Gene Logsdon, 
Organic Gardening 
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-1- A Picture of the 
Small Farmer Today 


SMALL-SCALE FARMING 


by Jerry Belanger 





Pick up almost any issue of Countryside and read about the people who are ErOspenine on smail 
farms. Of course it’s penille: We prove it every month. 

But we're alse careful to point out that it isn’t easy. Not everyone whe dreams of a small farm is 
going to make it. 

Most farmers would be surprised to learn that anyone could be shecked by having their small-farm 
dreams shattered by an introduction to agribusiness. After all, everyone must certainly know that our 
farm population has been cut in half since the 194ls, and that the exodus is continuing even now. 
Everyone (and certainly anyone interested in starting farming) should be aware that only the larger 
and more-eficient farms are surviving. 

If you haven’t heard that wheat is selling for less than it brought in 1949, that cattlemen have been 
selling below the cost cf production for more than a year and a haif, or that dairymen have been skirt- 
ing the same situation for several years, you probably havea’t done enough homework to be ready to 
farm. If you don’t know that the average U.S. farm encompasses 400 acres and represents an investment 
of about a quarter of a million doilars, and that the USDA predicts that it will take half a million 
dollars to break into farming by 1985, you might want to reconsider. 

if that’s the case, what are magazines like Countryside and Mother Earth News all about? Is it, 
as you ask, all a dream? 

No, but let’s get a few things straight. 

To begin with, it’s important to understand the distinction between homesteading and farming. 
If you're talking about producing your own food and preparing for the hard times ahead, that’s home- 
steading. It can be accomplished on a large farm, a small! farm, or in town, and since many people in 
rural homes do not produce their own food or prepare for the future, they are not hemesteaders. 

Farming, on the other hand, involves producing food for sale or barter. 

In Countryside magazine as in the countryside itself, there is a lot of overlapping. Some of our 
topics cover farming, some cover homesteading, and many include both. ii you want to be very technical 
about it (which we never are in the magazine), if you raise rabbits for your own table, you're home- 
steading; but the minute you sell a fryer, you're farming. 

A chicken farmer, then, could be one who has 100,000 birds in cages in climate-controlled, light- 
regulated. buiidings . . . or it could be a person who seils a dozen eggs occasionally from the surplus 
produced by a backyard flock. It shouldn't take much imagination to figure out which one is going to 
produce eggs at the least cos. 

This leads us to the fact that farming is a business. Obviously, you say . . . but it’s not obvious 
to the dreamers. People who don’t have enough business acumen to run a popcorn stand envision 
themselves as farmers, but it won’t work. In fact, without knowing and adhering to business principles, 
even homesteading won’t work! The difference, of course, is one of scale. The loss of a couple of 
dollars on a homestead can be written off as entertainment or exercise or education or any number of 
other expenses, but a loss on a farm is a ioss, period. 

This, perhaps, is a: the heart of your concern, so let’s examine it in closer detail. 


* Reprinted with permission, Couztryside, September 1977. 
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Any business, in any field, requires capital. You can’t even start a lemonade stand without 2 lemon 
(or today, perhaps, a synthetic substitute). Farming takes thousands of dollars, depending on the loca- 
tion and type of enterprise. The average Wisconsin dairy farm today represents an investment of 
$180,000. 

In the lemonade business, you’d probably borrow the lemon from your mother. She might not 
even make you pay her back and almost certainly wouldn’t charge interest. But farm debts today stand 
at more than $1 billion, and those who lend that money expect to be paid back, with interest. Because 
they expect to be repaid, they examine the borrower's qualifications closely. If all you know =bout 
farming is what you've read in Countryside, Organic Gardening, Th> New Farm, and Mother Earth 
News, you probably aren't a very good risk. 

So you need training and experience in the business. With the lemonade stand, you must know 
how to make lemonade, how to make a sign, how to select a location and a nice hot day, how to make 
change. Certainly no one would start a grocery or hardware store without knowing something about 
groceries or hardware, without making some type of market survey, and a great deal more. And if 
anyone thinks farming entails nothing more than buying some land, getting on a tractor, and going 
to it, well then yes, they're dreaming. 

Will you raise cash crops or livestock? Will your crops be corn or soybeans, apples or celery, cab- 
bages or artichokes? Why? Will you raise pigs or sheep or cows? Will your cows be beef animals or 
dairy animals, your pig enterprise a farrowing operation or a finishing operation or a farrow-to-finish 
operation? How much experience do you have in whichever you choose? How much capital will it 
take to get started, how long will it be before you can expect any income, how much money will you 
need to carry you through that period, what will your cash flow be, what kind of price will you need 
to make enough money to make a living, what kind of price can you expect in the future? 

What kind of inachinery will you need, and what do you know about buying, operating, and main- 
taining it? 

And what about marketing? Is there a local market for your pigs or fat lambs, or will you have to 
ship them a long distance? Is the goat cheese co-op to whom you'll be selling milk established and 
well managed, or will it fold just about the time you get your herd built up? Or, if you intend to 
market milk yourself, how thoroughly have you investigated regulations governing such activity, how 
closely have you figured costs, just how certain are you of your potential! market? If you sold a few 
gallons to the parents of a baby who’s allergic to cow’s milk, a guy with an ulcer, and a health food nut 
and assume that counts as valid market research, we can guarantee that you won’t be farming very long. 

All of this is only the rawest beginning, yet many people who dream of the countryside ignore 
even these most basic steps. 

Now we come to the question of size. Is it really necessary to have hundreds of acres if all you want 
is a small farm? 

Average size varies with location and type of enterprise. An acre of strawberries or asparagus near 
a major population center might be profitable; an acre of wheat probably would not. 

In most cases, a smal] farm is at a competitive disadvantage if it produces the same products that 
a large farm in the area produces. The larger farm can make better use of labor aa equipment and 
can more easily acquire operating capital. But we have seen some exceptions. 

If a dairy farmer milks 100 cows with an average production of 10,000 pounds and sells that 
million pounds of milk per year at $9 2 Huindrediweent: he grosses $90,000. The farmer who milks 10 
cows of the same caliber grosses $9,000. 

If both farmers had the same lineup of equipment, those costs would smother the smaller of the 
two. If the large farmer had large, fast, new equipment he would accomplish much more than the 
smaller one with small, slow, old equipment that constantly required repairs. But . . . there could 
be compensations. If the larger farmer’s equipment and other costs were such that his expenses came 
to $85,000. a year, he’d only have $5,000 left. And if the smaller farmer could hold his costs down to 
$1,006 a year, he’d have $8,000 left. 
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A few years ago it would have been teugh to find examples of this. New equipment was relatively 
cheap, there wasn’t as much old equipment :vailable, fuel was inexpensive, fertilizers and chemicals 
constituted a much smaller portion of the farm budget, land costs were lower, taxes were lower, and 
so forth. 

But today, a new combine costs $40,000 or more: an older, smaller one can often be found for 
$100. Big farmers want—they need—8-, 10-, or 12-bottom plows costing thousands of dollars. They 
have no use for the old two-bottom out behind the shed, and they sell it for scrap metal prices. An 
average-size tractor (now about 85 horsepower) will cost more than $10,000; older, smaller models can 
often be had for under a thousand. . 

You'll have to be a mechanic if you own the old stuff. and you won’t work as many acres in a day. 
But you'll get the job done. And you won't need nearly as many bushels or gallons or pounds to cover 
the cost of capital, to repay loans, and pay interest. 

Large farmers are extremely shrewd managers. They have to be. They have large equipment 
because they know exactly what it costs them and what the alternatives are—and because they make 
money with it. 

Small farmers have to do the sume. A piece of equipment is not necessarily right just because it’s 
old and small and cheap. Small farmers require the same type of management skills as large farmers; 
they only apply them differently. 

There are several other angles here that can get us off the track. You, the reader, and I have a 
somewhat different view of the future than most farmers. For the most part, we believe in organic 
farming, and we're concerned about chemicals in our food and soil. We can see ecological webs that 
others ignore or are tlind to. We are, perhaps, more deeply aware of the real meaning and nature of 
the energy crisis and its relation to food. We're uneasy about megafarming and disdainful of the 
middleman with his processing and packaging and advertising and hauling. We think that somehow 
this is ali wrong anc that we can make it right. 

If you're serious about farming but lack experience, homesteading is certainly one of the hest 
places to begin learning. Or, you might consider forma! training and then working as 2 hired hand. 
With more experience, you might be able to farm as a renter or on shares. In all of these situations, 
you'll have to act like an agribusiness farmer, of course, unless you are fortunate enough to find or- 
ganically inclined people to work with. It’s getting easier all the time. 

But perhaps the best alternative of all might stem from this encouraging note: fully two-thirds of 
all American farmers earn more away from their farms than they do from farming. 

In organic and other ecological circles, this is generally taken as bad news. More than half the 
farmers of the 40s have been forced out, and only one-third of those remaining can be said to be full- 
time farmers. Ninety percent of our food is produced on ten percent of our farms. And yet, if part- 
time farming is actually twice as common as megafarming, isn’t this a golden opportunity? If we can 
continue to earn a tiving in town, it doesn’t really matter if the farm makes enough money to support 
us or not. We can learn. We can improve our land, beild up our herds and flocks, settle in with 
machinery that's proper for each individual farm, build up equity, be organic. 

It’s not the ideal situation, because proper farming requires careful timing and full-time supervision 
and surveillance, but it’s a darn good second ciioice. For most of us, it’s the only logical choice. With 
study and practice, with good management and sound financial planning, a part-time farm can become 
a full-time one .. . and if our hopes that agribusiness can’t last should prove to be right, such small 
farms will be in an extremely enviable position. 

One thing more. Most organicaily inclined people know that it takes three to five years to convert 
a chemical farm to organic methods. But what many do not know is that many farmers believe that 
it takes five vears, even for an experienced farmer, to get to know how to work a particular farm. Every 
piace is different, every situation is different. This is yet another reason for the greenhorn to be cautious. 

Yes, it’s possible to make a living on a small farm. But it probably takes about as much training 
and preparation as a career in law or medicine or any other worthwhile profession. 
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SWEENY AMONG THE DALES 


by James C. McCullegh 





The Sweeny farm rests across a stream 
past a huddle of pubs 

and the newsstand in Brecon 

which points a hurried finger at the green 
and barren hills of Wales. 

It is Sunday, when farmers never sleep 
but slow down their chores 

to take stock of their work 

and the week to come. 

I see the man Sweeny 

moving back and forth 

between barn and house 

like a windmill. 

He motions, like a policeman, 

for us to come aboard. 


We walk up the snaking hill 

tike the ones the children draw so well 

past the piles of steaming dung 

to the courtyard where the ghosts of horses play 
among the tools of tix fieids 

graying yet hopeful of return to service. 

In the pasture stands a mare 

very white agains: the earth 

that knows man Sweeny moves before she does. 
“How old,” he asks, “do you think she is?” 

To be polite and safe I said, “Thirteen.” 
“Thirty,” he said and cradled her 

with brown and freckled hands, 

feeling her still strong flanks 

which have carved the rocky hills for years. 
“Horses,” Sweeny said, “used to work these hills 
before we gave them to the sheep. 

But horses are coming back. 

I visit auctions up and down the coast 

buying equipment for my stable. 

Horses are coming back,” 








On the way to the car Sweeny showed us 
a forge “from a local smith who died.” 
Among the nundredweight of steel, 

the hammers and the tongs of silence, 

I see a new fist striking the shoe 

sending sparks across the dull Welsh earth 
igniting fields of harvest wheat 

plundered from between the reins, 
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FARMING IN WALES 


by James ©. McCullagh 





In the absorbing hills of South Wales rests the ten-acre organic farm of Sedley Sweeny and his 
wife—a picture book farm, complete with Black Welsh Mountain sheep, an array of horse-drawn farm 
equipment, and compost pues that steam. But this is not Welsh acreage populated by romantics If 
you want straight talk about the rigors of organic farming on inhospitable land, Sweeny is the one 
to go to. He is uncompromising is: his advice; he minces no words. 





Sweeny and friend, 





Let the new farmer (or small-holder, as he would be called in Wales) ponder the following advice 
from Sweeny: “hard, long hours are inescapable, particularly when building up the farm and acquiring 
the essential skills. The alternative is to accept third-rate results, which, I feel, are the certain paths to 
failure. One must learn to find recreation in the ever-changing work and the rhythm of the seasons. 
More leisure should be possible later when the project is runing well and one has achieved full co- 
operation with like-minded neighbors.” 

Sweeny, an ex-officer in the British Royal Engineers, bemoans the fact that until approximately “‘a 
century ago, a peasant child grew up on the land and learned the skills by his father’s side. By the age 
of twelve, the rhythm of the farm life was part of him, and by fifteen, he could tackle practically every 
job on the holding. He accepted the hardships and joys of subsistence husbandry because he had no 
option. Today, our would-be small-holder jumps in at the deep end with the soft option of the welfare 
State waiting to rescue him if he fails to swim.” 

And Sweeny does net underestimate the skill farming demands. “Self-sufficiency farming,” he 
notes, “probably requires more mental and manual! skills than most other callings. In olden times, 
children learned their skills at their parents’ knees. But now we have a whole new generaticn of young 
people divorced from the land and its traditional crafts. They have to learn from scratch; just like 
tackling a foreign language, one cannot expect fluency to come quickly to an older person.” 
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While advocating the discipline of self-suficiency, Sweeny does not romanticize the challenge. “A 
growing number of people,” he remarked, “are opting out of our industrial-economie society in the 
hope of finding a new and true life of self-sufficiency on the land. The failure rate is high, almost 
always a result of inexperience and lack of the very considerable skills needed to produce, with certainty, 
a wide range of products necessary for survival. Our people have become soft and are daunted by the 
hardship that their grandparents accepted as normal.” 

Strong words, indeed, but Sweeny practices what he preaches. A center of farm activity is crop 
production. The three-year crop rotation is a variation of the traditional system used on mixed stock 
farms in upland Wales. Wheat and rye (one-quarter acre of each) for home milling are autumn-sown 
by fiddle direct on the inverted sward. Crops are cut by scythe, bound by hand, and placed immediately 
on tripods to dry and harden. If the crops are carted in time, Sweeny reports that he turns “the hens 
onto the stubbles for up to a fortnight before cultivating with spring tines. We then sow a crop of 
grazing oats or rye to provide an early spring bite for house cows.” 

Sweeny reports that the ground receives a liberal dressing of compost in February or March which 
is plowed in not more than four inches deep. The ground is then cultivated with spring tines and 
hazrows until a good tilth is obtained. tt is then ridged, using a single-furrow horse ridger. Three rows 
of main-crop potatoes and one-fourth acre of mangolds are sown on the ridge in early May. A single 
row of peas may also be sown. In late May, a double row of main-crop carrots and in early June, about 
one-fourth acre of seeds are sown.” 

According to Sweeny, the dredge corn crop is cut rather green using a scythe of a tractor mower. 
It is not bound, dut put immediately onto a Tyrolean-type three-wire fence so it dries like hay. On ihe 
fence, it is quite safe until carted. 

Approximately three acres of grass are made into hay. If sufficient material is available, the fields 
are composted, harrowed, and rolled in mid-April and laid up until cut in early July. The hay is 
cut with a tractor mower, turned with wooden rakes, put onto tripods, and carted loose when ready. 

The individual paddocks are grazed hard by cattle and sheep for five days and rested for up to three 
weeks, thereby improving the sward and reducing the incidence of intestinal worms in the stock. 

Sweeny states that “‘all grassland is treated with calcinated seaweed, twc hundredweight (cwt.) to 


the acre once every three years; it has also had one dressing of basic slag at ten cwt. in 1975 which has _ 


already caused a remarkable growth in white clover.” 

The Sweenys’ one-quarter-acre vegetable garden, in which the crops are rotated on a four-year 
cycle (potatoes, pulses, cabbage family, roots, and onions), provides practically all-year-roand fresh 
vegetables for the house plus a surplus for sale at the farm gate during the summer. And to extend 
his season, Sweeny uses an attached greenhouse for early seeding. In fact, he has discovered that he is 
able to grow tomatoes year-round in his greenhouse, which is quite a feat in Wales where light intensity 
and sunshine levels are low. 

Contrary to how it may seem, Sweeny does not consider his farm a haven of self-sufficiency in a 
hostile world, He notes that “I am sure that a family could survive on its own in complete isolation, 
but this would be a rather uncomfortable and insecure subsistence. Three or four neighboring small- 
holders, working ir: harmony and pooling their individual skills could live far better. Add « bit of 
modern technology and life becomes easier, with more leisure time, less drudgery.” 

And communality is a central feature of the Sweeny experience. For example, his flock of Black 
Welsh Mountain sheep, consisting of a ram and twelve ewes, graze the acreage on a hillside opposite 
the farm and are tended unofficially by Sweeny’s neighbor. In fact, a spirit of operation seems tc per- 
vade this Welsh farming community. 

Sweeny acknowledges that when he has hay to cut, he simply has to call his friends. And when he 
has a sheep to shear, a building to construct, or any formidable task, he does the same thing. And his 
neighbors do likewise. He is presently equipping a forge, obtained complete from a smithy in the 
nearby village, which will serve as a communal workshop for him and his neighbors. 

Not unlike some farmers in the United States, Sweeny spends some of his time visiting farm 
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auctions, always on the lookout for good, used farm equipment which will serve his needs. This way 
he is building up an impressive array of horse-drawn equipment for the time when his farm will be 
plowed, cultivated, and harrowed by horses which, according to Sweeny, “are part of the Welsh hill 
tradition.” 

Sweeny senses a genuine back-to-the-land movement in Britain. something he doesn’t necessarily 
greet with open arms. He firmly believes that people, if they are to be successful on the farm, must 
receive solid training for the job. Accordingly, he hopes to encourage some British agricultural schools 
te initiate a formal apprenticeship program for weuld-be farmers. A number of schools have shown 
considerable interest in this program. 

For his part, Sweeny has an apprentice on his farm who is learning the ropes from the ground up. 
Sweeny emphasizes that “experience comes only with the time, and ! would suggest an inexperienced 
youngster would be unwise to attempt subsistence farming until he spent two years working on a good, 
mixed farm.” 

Not everyone would agree with this approach to farm education. However, few, I think, would 
argue with Sweeny’s success. And if you would like to learn more about this fascinating farm in Wales, 
write for a booklet entitled “Self-Sufficient Smail-Holding,” which can be obtained from the Soil As- 
sociation, Walnut Tree Manor, Haugley, Stowmarket, Suffolk, England. Price, $1. 


AVI——A VILLAGE CONCEPT 


by William R. Lawson 


Editor's note: The American Village Institute, teach. 
ing the dying skills and concept of <elf-sufficiency, is a 
source of hand- and foot-operated tools made from 
traditional designs and materials. 


In many ways the American Village Institute is perhaps the most unusual nonprofit research and 
educational organization currently active in the field of alternatives. Young, but rapidly growing, the 
AVI was begun in early 1975 by a small group of dedicated “villagers” who saw the need for a com- 
prehensive institute eniirely devoted to teaching people how to become more self-sufficient. Not just 
to be self-sufficient individuals, but also how to create reasonably self-sufficient communities. It is this 
emphasis on small-community—or village—developmen: that l'es at the heart of the AVI concept. 

In order to fully understand the objectives of the AVI, it is first necessary to understand what is 
meant by the term “village.” In brief, a village is defined as a simple composite of family farms, trades- 
people, and a marketplace. [t is further distinguished by the fact that most of its inhabitants can and 
do provide most of their ow basic necessities, and at least some of tieir niceties. It is also perhaps the 
largest form of socioeconomic grouping that can still function entirely on the basis of trade, barter, and 
the exchange of, laber. 

With this definition it is easy to see how the village concept can provide a very useful framework 
for exploring the entire area of self-suthciency and appropriate technology. By using this village ap- 
proach, the AVI is developing a broad research and educational program that has many innovative 
features, One of the most important of these has to de with the study and design of appropriate tools 
and equipment, and the teaching of the skills necessary to make and use them. 

To begin with, the Institute is mostly interested in the development of those tools and methods 
that are ordinarily associated with traditional crafts, trades, and skills. The reason is simple: no one 
can be any more self-sufficient than if they can provide their own food, clothing, and shelter, as well 
as their own tools. [Prior to the industrial revolution that is exactly what most people did—at feast 
within the village structure.] At the same time, the best way to learn these skills is to study them under 
the guidance of someone who has already mastered them. With this in view, the AVI has begun a com- 
prehensive apprenticeship program that encourages each student to master at least one craft or trade, 
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An apprentice at the AVI workshop. 


and gain at least a working familiarity with all the skills necessary to provide the basics of food. clothing, 
shelter, and tools, Although still in the initial phase of development, it is envisioned that each student 
who completes the entire course will have the knowledge and ability to create a very comfortable, yet 
highly self-sufficient way of life. 

This focus on tools and related technology is not accidental, In fact, one of the primary reasons 
the AVI was established was because there were no longer any sources for many of the kand- and foot- 
operated tools and equipment common cto rural America up until the 1940s. The object from the 
beginning was threefold: first, ta make available many of these items that have faded into the past (or 
are collecting dust in antique shops); second, to reintroduce a new standard of quality in design, crafts- 
manship, and materials; and third, to provide a reliable method ef funding for an apprentice-style 
craft and trade school. Specific products have not only been selected because of their traditional 
use, but also because they require a broad range of crafts and skilis in the making. They also reflect 
the type and range of products many students will begin producing once they have established their 
own shops. 

In addition to making traditional tools and equipment, the institute has also begun to develop 
many of the older methods and processes that were originally used to make these tools, This begins with 
the basic methods of extracting and refining raw materials and carries through to the last touches on 
the final product, For the most part, the emphasis is on the use of hand and foot power—though there 
is also an attempt to recreate and/or improve upon earlier uses of water, wind, and animal power. 
This work is aimed at developing a coniemperary version of ali the tools, hardware, and technology 
that were typical of an average early American village—as well as the knowledge and skills necessary 
to use them. The object is not to recreate the past out of curiosity, but rather to regain much of what 
has been forgotten and integrate that knowledge with what is being learned today. 
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Three of the implements 
manufactured by AVI 
(left to right): a cider 
press, a corn Sheller, and 
a root culter. 


In addition to the apprenticeship program, the Institute is also developing a more general course 
of instruction in applied (appropriate) technology. This program was scheduled to begin in early 
October 1977 and to include a variety of subjects ranging from organic farming to the design and con- 
struction of energy-efficient architecture. ‘The emphasis is on teaching the underlying principles upon 
which all technology is based, and how to apply those principles in the development of contemporary 
village-scale communities. The Institute is also beginning publication of a series of technical (how-to) 
miantals that wifl cover all aspects of self-sufficiency at both the family and village levels. Other pub- 
lications, like the Institute’s bimonthly magazine The Cider Press, are intended to provide a more 
general view of how self-sufficiency can be related to a contemporary village structure. 

Perhaps one of the most unique features of the AVE is its growing membership program. Based on 
the beiief that more people will become self-sufficient once it is technically and financially easier to do 
30, this program: offers members the opportunity to contribute their own time, energy, and tzlents to 
the overall AVI effort-—and in return, receive all the benefits that this combined effort can produce. 
In many respects this cooperative approach allows individual members to get back considerably more 
than they putin, [t also dramatically increases the effectiveness of the entire organization. For example, 
the apprenticeship program is open to all members tuition-free (including room & board); iz turn, the 
products made by the apprentices during the course of their wraining are available to the general mem- 
bership for the cost of producing them (no profit is added). This serves the dual purpose of providing 
free training for those who desire it, and highly crafted, exceptionally low-cost tools and equipment 
for those who need them. 

The membership program also provides a much-needed outlet for the many creative people 
throughout the country whe would like to become involved in Alternative research and education, but 
have been unable to find an organization that can translate their energies into constructive projects. 
Much of the Institute's research, as well as material for publications, comes from the more than 3,000 
members in the United States and many foreign countries. Participating members from many univer- 
sities, indusiries, craftshops, and farms across the country provide the Institute with a steady influx of 
valuable research information, suggestions, and ideas. In fact, many of these people have since become 
permanent members of the Inszitute's faculty and staff. 

In brief, the village concept has begun to excite the imagination of people everywhere, in every 
walk of life. It not only provides a framework for the development of appropriate tools and technciogy, 
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aver their basic needs. By working within this concept, the American Village Institute has begun to 
create a new direction that can get people involved in a very meaningful way. Because of this co- 
operative approach, the AVE has become a powerful catalyst for change. 


MACHINERY ECONOMIZING AND ANTIQUING ON THE SMALL FARM 


by Rosalind Cich 


Schuyler and Rita Case are self-suticient farmers from Sharon, Wisconsin. The Cases typify a 
special breed of smal! farmer in the United States today. They have farmed all their lives, both having 
grown up on Ilineis farms. 

Schuyler Case explained their farming operation: “The two of us work our farm ilone. We have 
85 head cf Hoistein cattle, 30 for milking. Our miik has been purchased by a local co-op for more 
than ten years. Our corn and soybean crops are sold through the local elevators. We grow oats and 
hay for our own animals and sell what's left.” To supplement this internal farm income, Case does a 
Httle custom silo filling. 

Case feels their farm has several advantages over much larger operations: “Because | have a fairly 
small place, I can plow usiag one of the 45 horsepower tractors that I bought 22 years ago. With that 
and my newer 70 horsepower one, I can cut costs. Sure, { only plant 15 acres a day while my larger 





The Case farm: a new home for orphaned machinery. 
Gerald Cross 
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neighbers are plowing 75 to 100 acres with their 150 to 200 horsepower tractors that cost $30,000 to 
$50,000, but some of chose farmers will never be out of debt. They are wo.king for the bank.” 

“Net anly that—with thee older tractors, you just cud eas te them aud four new spa:k plugs and 
theyll rng. With the new fancy tractors, you need an engineer to overhaul them if something goes 
wrong, Pr not condemning the farmer who wants a $50,000 tractor with a cab top; Pil just stay out of 
the fields an these windy days.” 

“We've learned many different ways ta cut costs,” said Rita Case. “We cui our grain with a 45-year- 
old McCormick-Deering eight-foot grain binder we paid $5 for five years ago. We found it in a machine 
shed on a farm. [te was in such good shape that it still wears its original coat of paint. Since we've had 
it. all we've repaired are the sickle and reel on it, which were both minor jobs.” 

“Because Pye gotten a reputation for collecting old machinery,” interjected Case, “I’ve been able 
to uccumutate some parts through dealers. “Ihe ones who’ve been in business a long time are often 
excellent sources of old parts for old machines. One, who had no use for the oid pieces his company 
had been storiag, gave me a large quantity of them, like sections that go in the sickle of the grain binder. 
Lalso buy and keep some machines that are nc. operable, solely for their parts.” 

Mrs, Case added, “We realize that no old machine does the job as well as its modern counterpart 
does. The old equipment took time and labor, and the modern machines take much less time, but 
they are alse much more expensive. Schuyler cuts grain with that old binder. There's a lot of labor 
involved, because then the grain has to be put through the threshing machine, whereas with the modern 
comsbine, ane man can do it all with almost no help.” 

“Although we generally farm modern, we thresh ancient as a hobby,” Case noted. ‘Each year we 
hold a thresheree on this farm. People come from all over. Many of them have never seen a steam 
engine before. Our Advance 1910 steam engine weighs 20,000 pounds, and you have to start it at 8 
AM. to get up the steam. We build a fire with wood unul we get a full head of steam. Thien we 
start pouring on coal for greater heat, while its black smoke beckons the neighbors. With 125 pounds 
of steam: we Can start threshing as long as we stoke the fire and keep the 225-gallon water tank full.” 

Rita Case smiled, “Our chresheree is a real show. At least 500 peopie come every year in August. 
Sometimes we have as many as 1,000. Most of them come primarily to spectate, but many help. Last 


Weighing 20,000 pounds, the 
Advance 1910 steam engine 
supplies power for threshing. 
Gerald Cross 
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Many volunteers make light wark of collecting Inaction, the beit-driven Belle City 28-inch thresher. 
fand-bound shocks. Gerald Cross 
Gerald Cross 


year, a lawyer from Milwaukee (more than a 90-minute drive) pitched bundles for three hours. Some 
work ali afternoon, others for 20 minutes. Last year we threshed ali afternoon, finishing 12 acres. 
After we thresh, we have a large dinner to which we invite 100 locat people and friends. Everyone 
brings something. The Milwaukee Journal even came to cover iast year’s event.” 

The Cases use several machines for threshing. “We have a Belle City 28-inch thresher which is 
powered by our Advance steam engine. We also use 1932 Case and L. John Deere tractors to pull the 
wagons. The Case is a C Model, 2-plaw, 35 horsepower, and the Deere is 18 horsepower.” 

“I don’t know if you realize that in threshing, the grain is shocked by hand in old twine; you 
have to use old binder twine because modern baler twine is too heavy. All year ‘round, we keep our 
eyes open for old binder twine at sales. It’s still good for use as jong as it’s been kept inside and dry. 
Recently, we bought some that was packed in the original bags it came in.” 

Case continued, “Some of the things we have are too valuable not to take care of. Some of them 
someday may be more valuable than the enterprise we make our living at. The farmer down the 
toad sold a tractor he hought 35 years ago. He’s used it ail these vears and has taken good care of it. 
He sold it for $1,109; that’s more than he paid for it new. I have two Allis-Chalmers WD 45 
tractors that | bought new for $2,200 apiece, 22 years ago. I use them all the time. Even so, right 
now they're worth $1,200 to $1,400 apiece.” 

“i have a one-row corn binder in excellent condition. It's a real good one, 35 years old. I would 
like to use it as a fun thing but it only does one row at a time. It ties the corn into bundles; then 
they have to be picked up and put into a wagon. Using this machine, it would take ten men to 
fill a silo in one day, so I just can’t spare the time to use it. The one that I use instead is five or six 
years old, and [10 horsepower. It does two rows at a time; using it, two men can fill a silo in 
one day. In other words, I don't use old equipment if it’s not reasonably efficient. My time is 
important to me.” But, many times older equipment does a perfectly good job. 

“T use a hay mower and conditioner that are 15 years old. They're hooked together and pulled 
with a tractor. My mower is a seven-foot International. My New Idea hay conditioner crimps 
the hay to dry it sooner. Fhe modern machine that does their work is called a hay bind; 
it cuts a swath ten feet wide aud crimps the hay at the same time. The new machire costs at least 
$4,000, while my two when new ran about $2,000 together. You could buy used ones for about $500 
per pair. Think about it; they're 70 percent as efficient as the new machine. They even have the 
same operating speed, To me, there’s not too much advantage in having a new hay bind.” 

Rita Case mentioned another machine which could save money for a small farmer: the small 
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tractor-pulled combine. Case elaborated, “From the thresher, the farmers went to a small combine 
that one man could pull with a wactor with power take-off (a two-plow tractor, 40 horsepower). A 
man could farm 150 acres, if he wanted to economize, with Gie of these. As far as I know, they haven't 
been made for at least ten years, but one of our neighbors bought a nice one at an auction. It’s 20 
years old, in good condition, can be pulled with his tractor, and cost him around $500. If he’d 
purchased a modern self-propelled combine, new, they start at around $26,000 and go up to $50,000.” 

Case talked about another used piece of equipment that the smali farm could find valuable. “The 
Allis-Chalmers G Model tractor is not the kind of machine for a large crop farmer, but I hear they're 
very useful for the small vegetable farm. The motor’s in the back, and they cultivate one row at a 
time. Most of the ones i see for sale are about 25 years old, but I hear they can be used for so 
many different jobs that they are handy to have around.” 

Rita Case offered some tips on collecting antique machinery. “We don't ever go to antique 
auctions. The prices are too prohibitive. Instead, we attend family farm sales, and a lot of times 
find pieces in fantastic condition. Of course, all our friends tip us off when they hear about some- 
thing we would like to have. Also, sometimes we stop at farms when we see interesting pieces out in 
the yards. We have a 1929 McCormick-Deering 1020 tractor; we are its second owners. This is its 
first time off the original farm. And we have an old clover hauler in 100 percent working order. 
There’s even a 1929 steel-wheeled tractor Schuyler cuts grain with.” 

Schuyler Case added some advice on picking out old machinery. First, he pointed out that the 
machine in perfect working condition should be efficient in its use or it will be a worthless farm 
addition, as is his one-row corn binder, which is valuable only as an antique. 

The second thing he stressed is that the shopper must use his or her mechanical knowledge to 
check out the machine. Case poinied out, “Remember that the old machinery runs with chains and 
gears, whereas the modern ones run with pulleys, bearings, and belts. Those parts make medern 
equipment run smoother. It’s an altogether different method of working.” 

“You can tell if a gear or a chain is worn out; you can tell if it’s good. Use your knowledge 
in dealing with and repairing other machines to pick out and evaluate farm equipment. Then you 
won't have any problems. Just keep your eyes open and your ears cocked, and you'll hear of all 
sorts of useful things that are available. Sometimes we drive hours to look at just one piece.” 

“That’s so true,” commented Rita Case. “It's become our major form of recreation.” 


HOW TO BUY AT A FARM AUCTION 


by Kennedy P. Maize 


You can buy good used homestead tools at very low prices at auctions. Often you can find 
tools there that you can’t find anywhere else. 
In the course of a single year, I’ve purchased the following items at the following fantastic prices: 


@ A 20-inch Sears chain saw for $9; 

@ A 7.6-horsepower Graveiy tractor with electric starter for $200; 
@ A perfect scythe, including snath and grass blade, for $8; 

@ 35 one-pint fruit boxes for $2; 

@ An assortment of digging irons for $3; 

e@ A five-gallon metal gas can for $2.50; 

@ A brand new four-drawer full-suspension file cabinet for $30. 


I've seen a wide variety of tools and equipment sold at country auctions—cyclone seeders, corn 
shellers, spokeshaves, nippers, blacksmith tongs, horseshoe nails, grain cradles, and wire strippers—in 
short, enough good stuff to equip a homestead several times over. 


13 














TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALS FARMERS 





Beyond simple economics, farm auctions are a common form of entertainment and socializing. 
Going to auctions is a good way to equip yourself, and a fine way to meet nice folks who share some 
of the same values you do. 

A word of warning here—in fact, several words. I'm talking about farm auctions, not antique 
auctions. It is usually easy to teil the two apart, because auctions are advertised in the local papers 
and the ad should provide the clue. 

For example, an ad appeared in our local daily recently that read like this: 





PUBLIC SALE OF FARM EQUIPMENT 


Selling for Price Farms, Rodney Dill, and Mr. and Mrs. Jake 
Scheller on the Robert Mullendore Farm located ten miles south 
of Hagerstown on the Boonsboro-Williamsport Road four miles 
west of Boonsboro, and two miles east off Sharpsburg Pike at 
Lappan’s Crossroads on: 


FRIDAY, FEBRUARY 13 
at 10 a.m. 


11 FRACTORS AND FARM EQUIPMENT 


Jot Deere 5010 turbo; JD 4520 diesel w/1400 hrs; JD 4020 
diesel w/power shift; JD 4020 gas: MF 165 w/loader; M. Harris 
44, two JD A’s, Farmall H w/loader; M. Harris 22, cultivators, 
and two-bottom plow; Ford 8N w/loader; two JD #38 forage 
harvesters, corn and pickup heads. . . . 


And so on for some six inches of small, dark type describing an assortment of farm machinery 
including some nice horse-drawn equipment and # wide assortment of hand tools. 

That ts a farm auction. These ads frequently begin with a poignant phrase such as: ‘Due to 
quitting farming, | will offer the following at Public Sale located on the premises.” 





Second- or third-hand tractor attachments can often be picked up at reasonable prices at farm auctions. 
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Great “finds” can be made at 
auctions, though some oil 
and elbuw grease may be 
needed to get parts moving 
again, 





In these parts, the small family farm is a dying institution. Except for a few hardy souls and a 
sprinkling of crazy homesteaders like us, young folks leave the farm as soon as they can. Surveyor’s 
stakes sprout in the fallow fields, soon to be followed by the early signs of suburban subdivisions. 
It's a familiar, tragic story. But it puts a lot of equipment on the market for the careful homesteader. 

You want to stay away from antique auctions, though. Be wary of auctions that advertise a 
lot of old guns, coins, or glassware. Prices at those affairs run high and are frequently unpredictable. 
I've seen a corn sheller worth no more than $10 go for $25 because an antique lover wanted to 
make a lamp, or a toilet paper helder, or something like that, out of it. So be careful at these 
kinds of auctions. 

Care, of course, is a necessity at all auctions. I’m going to give you six tried and true rules for 
auction buying which should guarantee getting your money's worth at auctions. But before we get 
into that, there are some preliminaries you ought to know if you are planning to frequent auctions. 

First, almost anything can be, and is, sold at auction. In the case of farm auctions, that means 
everything including land, houses, livestock, canned and frozen goods, equipment, and clothes. Some 
time ago I went to am auction where a lovely 15-acre piece of mountain with a fine old stone house 
was sold. Included in the list of items for sale was a Home Comfort wood stove, a forge in good 
working order, a shelf full of canned cherries, and a complete World War [ Army uniform, right 
down to the puttees, 

if you decide you want to buy something at an auction, keep in mind that most require 
payment in cash on the day of the sale. This usually permits payment through a local check, but it 
is a good idea to call the auctioneer beforehand. His number is usually listed in the ad. In the case 
of big items, such as land, houses, and heavy equipment, the full-payment requizement is usually 
modified. In these cases, the auctioneer generally -vants ten percent on the day of sale and the 
balance within 30 days. This, too, is frequently specified in the ad. 

Sometimes the ad will also specify the bidding system. The most common bidding systeri at 
farm auctions around here is the number system. The bidder registers his name and address with a 
clerk on the site. The clerk will then give the bidder a number on a card, Sales are recorded by 
the numbers of the successful »idders. Its a good idea to record your purchases on your card as 
you bid, so that you can compare your record with the clerk’s when you pay. 

With these preliminaries in mind, let’s move on to the six rules of buying at auction. I'll illustrate 
the rules with the story of the chain saw I bought for $9. _ 
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Rule number one: know your needs. 1 needed a chain saw. My ten-acre place has a three- 
acre woodlot, and another 3,0u0 acres of hardwood forest surround me. My three wood-burning 
stoves supply a large portion of the winter heat. I needed a chain saw but didn’t have $250 to put 
into a good-sized new saw, and I wanted more capacity and ruggedness than a $100 minisaw could 
provide. The point to the rule is to avoid impulse buying at auctions, right from the start. Generally, 
impulse buyers end up paying more for less. At auctions, an unwary buyer can end up getting 
far less for far more than anywhere else I know. So, start right by disciplining yourself te know 
what you need when you read the auction ads. 

Second: know the merchandise. This doesn’t mean yeu have to become a manufacturer's repre- 
sentative for Homelite if you want to buy a chain saw. It means you should make some effort to 
discover the basics of the product. It is enormously helpful to know new models from old ones, 
geod models trom bad ones, and safe ones from dangerous anes. So I did some research. By talking 
to some folks who use chain saws every day, including a man who makes his living felling trees, ! 
learned some valuable produc: information. I was ready to make intelligent decisions about brands, 
models, features, and the like. I knew the merchandise. 

The third rule is related to knowing the merchandise: know the market. Find out how much 
the new product sells for and how it depreciates. This also requires a little research. I talked to 
the dealers, read classified ads, and generally shopped around. 1 discovered that 1 could expect to 
pay a retailer about $90 for a five-year-old saw in good working order. Now I was prepared to make 
a realistic auction bid. 





Know your merchandise— 
original cost, present retail 
price, depreciation. Wili tt 
satisfy all your needs? If 
you're planning to buy a 
tractor, be sure to get there 
before the bidding begins, to 
staré t£ up, look for oil leaks, 
and kick the tires. 





The first three rules involve processes that occur before you get t» the auction to bid. The last 
three involve decisions you must make at the auction. Once you have identified your needs, done 
some product research, and analyzed the market, go to the auction and inspect the merchandise. That 
means getting to the auction early. I read an ad in the local paper that listed a ‘‘Poland” chain saw 
among the items for sale. I was interested and showed up before the bidding began. The saw 
turned out to be a late model Poulan with a 20-inch blade. It was in good condition. I looked at it 
carefully, started it, and checked to make sure the blade was straight. I took the spark plug out 
and looked at the deposits on the electrodes. Remember rule four and inspeci the merchandise. 

Everything about the Poulan was fine, except the bidding. There were others interested in the 
saw. The bidding started at $50, I got in a bid at $60, and the price was up at $100 before I could 
nod again. I was tempted, but I stayed out after it passed my limit of $95. That is rule five: set a limit. 

The limit is important because there is a psychology of auctions. “ihe auctioneer, an agent 
for the seller, is trying to get the highest price he can for an item. He usually has a sound knowledge 
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of what an item is worth. He tries to get the bidders to compete for the sake of competition and to 
lose sight of the intrinsic value of the item. The auctioneer hopes to make the chain saw a symbol 
of victory in the contest, rather than a tool for cutting wood. 

Those old situation comedy scenes are accurate. People do get so involved in the bidding that 
they forget the worth of the merchandise. I saw it happen recently. I had gone to a farm auction 
to bid on some rolls of American wire. The wire was selling in the Sears catalog for $35 a roll. 1 had 
the page from the catalog with me. The auctioneer tried te open the bidding at $50 a roli, came 
down to an opening bid of $20, and when I left, the price was up to $40 a roll and still moving. 
You have te set a limit and stick to it. Otherwise, you are going to pay double—once for the 
merchandise and once for the fun of bidding. 

Those five rules—know your needs, know the merchandise, know the market, inspect the mer- 
chandise, and set a Hmit—are adequate for most auction situations. The likelihood of disaster is 
minimal if you follow them. However, the chance of getting a fantastic bargain is also less than 
it might be. The final rule will permit you to seize a situation and make a score. It’s simple: be 
flexible. 

Don't abandon the first five rules. That's why I put them first. If you follow the first &ve, you 
will be adequately prepared to be flexible. It is the person who has learned flexibility without 
discipline who gets into trouble. 

The conclusion to my chain saw story illustrates the importance of flexibility. While looking 
at the Poulan, I noticed an elderly David Bradley saw for sale. It had a 19-inch blade and didn’t 
run. I looked closer. I’m not much of a mechanic, but I discovered part of the problem. There 
was no fuel line running from the tank to the carburetor. But there was oily sawdust around the 
blade and chain, and there was no rust anywhexe on the saw. It was obvious tha: the saw had been 
running recently. The saw was heavy but well balanced and offered secure grips in all attitudes. I 
decided to bid up to $25 for it. 

The auctioneer tried for a bid of $20 to open, but couldn't get it. I bid $5; someone else said 
$6; I said $9. I got it. 

A piece of rubber gas line, a set of points, and some minor carburetor repairs, and the saw was 
running. It has been running ever since. 

I got the saw because I was flexible and ready to run a risk. But it was a prudent risk, because 
I followed the rules of buying at an auction. The risk was calculated, based on a pretty good idea of 
what I was getting. 

And now you are prepared to shop at local farm auctions. If you know your needs, know the 
merchandise, know the market, inspect tiie merchandise, set a limit, and are flexible, you will come 
out ahead. And you'll have a lot of fun at it, as well. 
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The most important reason for cultivating 
is ta prepare a firm seedbed. When seed is placed 
in the soil, the dirt should fit around it snugly, 
sa that moisture is readily available to germinate 
the seed. Tf a seed is dropped among clods, it 
wiil just lie there unti! rain falls. If a seed is 
Cropped araong loose, partially broken clods, the 
seed may germinate and sprout, but then the 
seedling dries out and dies if rain doesn’t fall. 

A second important reason for cultivation 
is weed control, While cultivating for weed 








Tools for Cultivation | 





control, the soil benefits by being loosened for 
better aeration and drainage. 

When to cultivate is usuaily the most diffi- 
cult lesson for the nevice gardener or farmer to 
learn. Soil moisture and temperature are the two 
gauges to use in determining the proper time to 
work soil—when the soil is fit, as a farmer would 
say. Of these two considerations, soil moisture 
is the more crucial—if soil is worked when it is 
too wet, especially clay soil, it will become too 
hard for plants to grow through easily. 









HOES 





MASTERING THE LOWLY HOE 


by Hank Allison 


Anybody who spends much time working « garden by 
hand will have a real need and appreciation for quality 
hand tools, The best part about buying good hand tools 
ts that they don’t cost that much more than cheap tools, 
and they'll last you a very long time. If you don’t like 
your rotary tiller, you can still use it because you'll only 
need it a feu times a year but tf you don’t like your 
spade, you have a real problem. When buying hand 
toals, look for quality and a piece that ts of the proper 
proportions for you-——something that will work with you 
not against you. Put on your work clothes and do some 
spading if at all possible before you buy the spade. It’s 
just like buying shoes—if they don’t fit your individual 
needs, you'll never use them, no matter how much they 
cast, 
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Doing battle with the weeds calls for the right tool, the right chopping method—and the right 
mental attitude, The right tool should be lightweight, of a handie thickness that’s comfortable to you, 
and a length appropriate to your height. It should be just long enough for you to grasp almost at 
the end and still be able to stand nearly upright and chop. The longer the handle, the less your 
leverage on the blade. Keep the hoe sharp. A 45-degree edge slanting toward the handle wiil make 
efficient use of your labor and a longer-lasting edge. 


The handle of a good tool ts worth its weight in gold. 
Here we see two Bulldog tools flanking a standard hard- 
ware-store tool, Although all three are of D construction, 
the Bulldog gives you more gripping area, and yoom to 
maneuver your hand. The metal support and the rivei 
construction on the standard spade are subject to damage 
and weakening, while the split wood construction of the 
Bulldog is pinned for safety, stability, and long life. In 
addition, the natural split wood handle is more pleasing 
to the eye. 





As for methodology, your aim is to destroy the root system. To do this without getting tired 
in the first half hour, tip your hoe blade to one side. Now chop an are from one side of the row 
to the other, taking short, easy strokes and bringing your blade into contact with the ground as close 
to flat as you can. When each stroke stops, your blade edge should be about two inches under the 
surface and should have traveled about six inches through the soil. Now, on the way back to the 
right, move your arc forward about three inches and repeat. Instead of hitting the weeds head on 
and actually chopping them, you'll be slicing them off with <he sharp hoe blade. 





Warren cultivating hoe; 
3} the garden hoe; 

4), 5}, and 6) all-purpose 
garden hoes. 

Trucs Temper 
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The tick is to never take u swing that causes you real exertion. Hf you flail at that one big 


thistle, you'll run out of energy long before you run out of weeds. 






Never take a swing that causes you rea! exertion. 
The reason for tipping the blade is to slide it 


inte the ground with the least possible effort. 





THE WARREN HOE 
by Paul Koepke 


Ever since primitive agricultural man for- 
sook the pointed stick for more sophisticated 
cultivating tools, the hoe, in its various forms, 
has been found to be indispensable. No gar- 
dener’s arsenal is thought to be complete with- 
out a standard garden hoe, and many have 
found the weeding, grubbing, and scuffle types 
useful on occasion. 

Another type, the Warren hoe, has been 
unjustifiably neglected—in many areas it is 
almost completely unknown despite its practical- 
ity and remarkable versatility. 

The Warren hoe was originally developed 
to make furrows for planting potatoes, Its 
unique design makes it admirably suited for this 
purpose. The blade is shaped like an arrowhead 
with a rounded tip and barbs, and in the stan- 
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dard model, it tapers throughout its six-inch 


length by curvilinear reduction from four and 
one-half inches at its base to the stightly rounded 
tip. In addition, the blade curves inward slightly 
toward the handle. It is longitudinally convex 
on the near surface and correspondingly concave 
on the obverse, with the thickness of the metal 
diminishing from one-eighth inch near the base 
to one-sixteenth inch at the tip. Mounted on 
the handle with the usual gooseneck found on 
the common garden hoe. it is canted inward at 
about 20 degrees from the perpendicular for 
greater efficiency. 

This remarkable implement has capabilities 
far beyoud the purpose for which it was 
designed. It can penetrate both loose and par- 
tially compacted soij with ease. Often, only one 
solid whack is sufficient to bury its head weil 
below che roots of an offending weed, and a 
gentle tug will expose the interfoper in its 





entirety. The pointed tip suits it ies patible toes | for 
pecking at the soi) in confined spaces, while the 
absence of any cutting edge makes it possible for 
one to work the surface near the base of piants 
without danger of dameging any tender roots. 

The Warren hoe is also an excellent furrow- 
ing toul to the depth of six inches, and when 
laid on its side with the point slightly depressed 
inte the soit, it can be drawn parallel te a row 
of plants. It is also a well-balanced implement 
which lends itself readily to one-handed manipu- 
lation, leaving the other hand free to pick up 
and discard undesirable matter. 

This excellent gardening aid has only two 
limitations: it is not an efficient breaker of 
stubborn clods, and it cannot cut. For those 
purposes the common garden hoe is without 
peer. Bue for quick, clean cultivation, easy 
furrowing, and delicate weeding, the Warren hoe 
is a champion. 


SCUFFLE HOES 


When seed iarmer Rob Johnston thinks of 
cultivating, he thinks of a hoe for his vege- 
tables—the scuffle or action hoe in particular. 
“It hoes whea pushed as well as when pulled. 
The thin blade rocks back and forth slightly on 
the handle mounting so that the cutting angle is 
proper whether pushed or drawn. It is fast and 
effective on the annual weeds and works well on 





The Scufie Hoe 
Polar-Werke 
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grass if the blade is kept filed. We were skeptical 
when we first noticed this hoe on the market, 
but we received one as a gift and liked it so well 
that we went out and bought another.” 


THE LINCOLNSHIRE LONGHORN HOE 


This tool was invented and developed in 
Lincolnshire, England, 300 to 400 years ago. 
“Phe pilgrim fathers may have used a hoe like 
this around Boston, U.K., before they sailed to 
America,” suggests a manufacturer, David 
Tonge. Stili used in Lincolnshire for larger 
gardens. small fields, odd corners, and headlands, 
it was originally used as a tool to fill the gap 
between the ordinary hand hoe and horse-drawn 
cultivators. 





The Lincoliishtve i camhore Hoe 


To use it, you stand in between the handles 
and push the hoe backward and forward while 
walking forward. The art of using it is to keep 
the bladz one-half-inch deep in the soil while 
keeping the blade level. “A big selling point,” 
says Tonge, “is that it enables one person to cover 
a lot of ground in little time. A fit and able 
man in a seven-hour day should be able to hoe 
four to five acres in 20-inch rows.” 


Oatsheaf Enterprises 

Chapel Farm, Martin Dales 
Woodhall Spa 

Lincotnshire LN10 6XT U.K. 
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PRONGED WEEDERS 


Most pardeners and small farmers have the 
need far 2 three-pronged hand weeder once in a 
while. They are useful in pulling out perennial 
grass in vegetable rows and in removing weeds 
between plants. “Fhe best one that we hive 
found is made by Mechanical Applicatiens in 
Wiscasset, Maine,” says Rob Johnston. “They 
call these tools Magic Weeders and they come 
in three handle lengths. They feature spring- 
steel prongs which have a better action in the 
soil than the still prong types.” The Magic Weeder 








SPADES 


SPADING 


Teo turn the seil over, a spading fork is usually better than a round-pointed shovel, though both 
are adequate. 

To spade, dig a trench about the depth of the shovel blade or fork tines (the deptli to which 
you can casily plunge a spade). ‘Uhe dirt dug out is put in the wheelbarrow and wheeled to the 
ether end of the plot to be spaded. ft will be used to fill in the last wench. 


To spade, dig a trench about the depth of the shovel 
blade, put the dirt in a wheelbarrow, and save it to fillin 
the trench lefi after spading. 
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Next, sunply dig another trench next to the first one, turning the dirt a spadeful ata time, 
upside dawn inte that first trench. Tip the spadetul of dirt en its side rather than completely upside 
dewn, “That leaves the plant residues and other organic matter Unit were on the soil surface at 
varying depths ef the spaded dirt rather than buried completely at Ure bottom of the trench. “The 
organic matter will rot faster that way. 

Proceed across the garden in the same fashion, spading, turning, spading, turning. Don’t be in a 
hurry and take too big a bite. Take care to keep the spadiny side of the trench straight up and 
down. Ta sod, the grass mat on top of the sail will omke spacing more difficult. When grass is 
still attached to uaspaded sod by the routs, use a round-pointed shovel rather than a spading fork; 
the shevel will cleave the roots better. At the edges of the sod plot to be spaded, mark a line and 
then go along the length of that line with the shovel, jamming it down about four inches to slice 
through the grass roots. Then while spuding, the shovelful clong the edge will lift out easily. This 
will also clearly mark the edge of the area to be spaded. 


Triple spading is the ideal: the garden soil is carefully 
spided and mixed. The top layer (1) is removed from 
poe blocks land 2 and saved for eventual use in blocks 11 
* ficl sh tospanthavkecttnmised aoAeee) and 12. Soul iy nent removed from block 1B and saved 
cot settee ea ache cee coho uccepe che for use in block 12B. Next, 1C ts spaded to loosen and 
geo: ee ae ee ee 1 t ish 9 . “4 is 
sos daar Ee Sleiat need depo eta s furn the sail, 28 ts maved ta cover ul, and 3A ts used to 
' ‘ . 7 : F 
ar ‘ \ top off block 1. The sequence continues until the entire 
garden has been spaded. The process is laborious, and 


in practice ts seldom done, 


ae ae eae 





When the soil is turned over, give each spadetul a whack to crnmble it, or stick the shovel or 
fork into it and twist. Either maneuver breaks up the clod a little and leaves the surface loose 
and friable. 

Tf you are spading in the fall or early winter, leave the surface fough after spading. As is true 
with fall plowing, the rough soil surface will absorb and hold more water through winter and 
freezes will mellow it better. The soil will also dry out faster in spring. Work the surface as soon 


When you're talking about 
working in the garden, tt all 
comes dawn to how muck 
strain you put on your back. 
Here we see a Bulldog 
spading fark in the fore- 
groundjand astandard 
spadingifork in. the rear. 
Notice how whén-the fronts 
of the tines are even, and the 
pivot points the same, the 
Bulldog gives you a full eight 
inches less bend to do the 
same work. Multiply that eight 
inches across a 25-by-25-foat 
garden, and you've saved 
yourself some mighty sore 
muscles. 
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as you can after spading, in spring or early summer, so that finer soil on the surface will hold soil 


maisture. Don't work the soil deeply, though, as that will only drag sod or other plant residues 


already spaded under back on top of the ground. 





DIGGERS 


The U-Bar Digg:: 

A 50-by-50-foot plot of land can be dug to a 
depth of 18 inches in two hours with Eric 
Brunet’s U-Bar Digger. Two handles support a 
bracket with very long digging tines. To use it, 
the prongs are forced into the soil with the foot, 
handles at arm’s length. The handles are then 
pulled back toward tne hody and rocked back 
and forth to crumble the soil sitting on the tines. 
Leverage does all the work. This same action 
can be used to raise potatoes, turnips, and other 
root vegetables. No source is available at this 
time. 





Eric Brunet and his U-Bar Digger. 


The Grelinette 


Similar to the U-Bar Digger is the Grelinette 
from France. The manufacturer claims it will 
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work ten times faster than ordinary labor and is 
not as exhausting. ‘We say that it is a biological 
tool because it integrally respects the bacterial 
life in the soil and soil structure, both of which 
benefit cultivation. This is a new gardening tao) 
offering a rational technique of manual labor to 
meliow the soil without turning it over.” 

Besides loosening the soil, the Grelinette 
can be used for digging potatoes and root crops, 
fertilizing tree roots without damaging them, 
planting leeks, and aerating the soil for proper 
water and nutrient penetration. 


A, Grelin 
73-Arkin 
G.C.P. 2170-27 
Lyon, France 


The Grelinette 
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Fourche Becke en T 


This is another French fork for working the 
soil without turning it over. 





Association Culturelle 
1 rue des Basses Boulangeres 
77850 Heriey, France 


ROTARY CULTIVATORS 


Hoeboy Rotary Cultivator 
Hoeboy is an unusual Danish-buile rotary 





cultivator with 12 blades to penetrate and break 


up surface soil and lift it in layers to form an 
air-filled mulch conducive to bacterial action. A 
knife at the rear cuts through weeds and soil 
below the surface, causing roots to wither and 
die. The cutting depth is adjustable and is set 
so as net to injure lateral roots of garden plants. 
The compact 84-inch width makes it easy to 
work narrow rows and close planting. Knife bars 
and cutter bar are of spring steel and bearings 
are of Etronax, requiring little or no lubrication. 


Tradewinds, Inc. 
P.O. Box 1191 
Tacoma, WA 98401 





Ro-Ho 

The eight blades on this unit have 40 hoe 
points—20 angled right, 20 angled teft—tc give 
stirring action to the soil when the wheel rotates. 
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Reo-Ho 
Rowe Enterprises, Inc. 


Use one or more of the five cultivator shovels to 
match tillage needs. The scuffle knife cuts a 
layer to a depth of 1 inch. 


Rowe Enterprises, Inc. 
Galesburg, IL 61401 


Garden Tender 

This cultivator is similar to the Rowe 
Ro-Ho, but has a seed furrow-shovel/row marker 
attachment. 






The Garden Tender 
Cumberland General Store 


Cumberland General Store 
Re. 3, Box 479 
Crossville, FN 38555 


Rotary Hoe Soil Puiverizer 
Similar to the Rowe Ro-Ho. 


Kumaon Nursery 
Rammnagar 
Nainital (U.P.) India 
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Garden Weasel 

Used to scarify the top layer of soil, the 
Garden Weasel is comprised of three pairs of 
eight-pronged metal wheels. The wheels are 
removable, and the unit may be used with one, 
two, or three sets for cultivating different-sized 


Teivs. 





The Garden Weasel at work 
Faultless Starch/Bon Ami Co. 


Fauldess Starch 
Bon Ami Co. 
Kansas City, MO 64101 


THE WHEEL HOE 


A real cultivation time-saver for small-sized 
farming operations is a hand-pushed wheel hoe, 
Essentially a multipurpose tool taking several 
attachments, it is useful for operations like weed- 
ing, hoeing, hilling, furrowing, cultivating, and 
even cutting roots. The three most popular 
attachments for accomplishing these tasks in- 
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The wheel hoe with (top to bottom): shovel, five- 
pronged weeder, disc cultivator, and sweep. 


clude: (1) the turn shovel or moldboard plow; 
(2) reversible shovei and (3) five-pronged weeder. 
Many other variations are available. 

Rob Johnston finds the six-inch-long blades 
to be the most useful attachment when caring 
for his vegetables. They run just below tlie soil 
surface as the hoe is pushed along and weed 
very close to smail plants without throwing soil 
on thera. “ 

Supporting the attachments is a metal, 
tubular, or wooden frame with either a small or 
large wheel. The larger wheel makes pushing a 
hit easter, but a small wheel offers better control 
over the cultivating attachments. Most units 
have a@ straight handle frame bolted to the wheel. 
However, the overshot frame is advertised as 
heing easier to push. 

The wheel hoe is best put to work in the 
early stages of weed growth. It can be used for 
a continuous Operation if one person pulls by 
trope while another pushes, but is most often 
pushed about two feet, pulled back, and pushed 
another two fect. 

Double-wheel hoes are hard to find in North 
America since Planet Junior stopped making 
theirs, but they are well distributed throughout 
the developing nations. These units have a high 
arch connecting the two sides, permitting the 
operator to straddle a row of quite tall plants to 
cultivate both sides at once. A few models of 
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models clo except straddle tall (over eight or ten 
imehes) plants, especially U.e erect plants lke 
corn, reports Rob fohnston. “Yo straddle a raw 
with the single-wheel hoe. the wheel ts mounted 
toe one side of the frame, instead of on center, 
and cultrvating tools till each side.” 

When using wheel hoes for cultivation, rows 
mity be sown as close as ten inches apart, showing 
a clear advantage over layouts which depend on 
a tiller for cultivation, necessitating wasteful, 
wide row spacing. 


Care and maintenance are two important 
factors in determining the longevity and _per- 
formance of any tool It is important to 
remember the blade af a hand tool is its most 
important part. When purchasing a hand 
tool for cultivation, make sure that the blade 
is made of carbon or high-carbon steel so that 
it remains sharp and does mot wear out 
quickly. it is important to keep the cutting 
edge of the blade sharp; otherwise too much 
| power will be required to work it, and both 
the quality and toval work done in a day will 
be reduced. The blade should be cleaned 
after use and a bit of grease applied to the 
cutting edge before storing. 
ee, 





Tom Ulich has spent many long hours using 
a wheel hoe on his small farm. He writes, “If I 
had to choose a single cultivating tool in addi- 
tion to a hoe, it would surely be the Planet 
Junior No, 17 Wheel Hoe. These units are 
easily serviced and extremely durable. They 
inay be used to cultivate any crop in row widths 
from eight inches on up. Fhey work well on 
just about any type of good garden soil, and 
their case, speed, and accuracy of operation are 
remarkable. A person in reasonably good 
physical condition can cultivate faster and more 
accurately with one of these hoes than with any 
rotary tiller I have ever seen. (I have cultivated 
an acre of crops in less than four hours with one 
of these hoes.) Furthermore, wheel hocs are 
about the most environnientally sound means of 
cultivating, besides being an excellent form of 
exercise. Everyone here on the farm finds using 
a wheel hoe extremely satisfying and pleasur- 
able—even the children like it.” 








The Planet Junior No. 17 Wheel Hoe: The low 
wheel ts more difficull te push but offers more control 
over the cultivating atlachment. 


NORTH AMERICAN SOURCES OF HAND WHEEL HOES 


Planet Junior 

ic is ascilable in either low- or high-wheel 
models, ce ts a full line of attachments in- 
cluding s.caers and fertilizer drills. The high. 
wheel model has direct connection of handle to 
wheel. Low-wheel hoes place attachments right 
at the end of the handle for best control of the 
implement, The nianufacturer can still replace 
parts for antique equipment. 


Planet Junior Division 
Piper Industries 
P.O, Box 1188, Freeport Center 


Clearfield, VY 84106 
Cumberland 
This model is constructed of 16-gauge 


tubular steel with painted, baked enamel. 
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Equipped with a 20-inch, sealed ball bearing | 
wheel with rubber tire, handle grip, and 8-inch 
sweep. Designed to accept all standard imule- 
ments far garden use. They also carry Planet 
Tunior modeis. 


Cumberland General Store 
Ru. 3, Box 479 


Cvossvitle, TN $555 


Empire Garden Plows 

A full line of attachments can be used on 
this high-wheel hoe with overshot frame and 
wooden handles. There’s a straight frame mode} 
or the 18-inch, low-wheel model with a metal 
extension from wheel to attachment. The manu- 
facturer can stil? replace parts for antique equip- 
ment, 





Empire Plow Ce. 


Cleveland, OH = 44127 


Speedy Gopher 

A I6-spoke, wide-rimmed, high-wheel hoe 
with a rear wheel allowing the operator to adjust 
the cultivating or furrow depth. 





Winona Attrition Mills 


The Speedy Gopher 


Winona Attrition Mills 
1009 W. Firth St. 
Winona, MN 55987 
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Earthway Cuit-A-Eze 

Two wheels are provided for stability and 
easier operation of this unit. A 10- or 12-inch 
front wheel is followed by either the five-tine 
cultivator, slicing hoe, or furrow plow which in 
turn is followed by a small 5-inch wheei. The 
unit maintains adjustable depth settings from 
14 to 3 inches deep, Attachments slide and lock 
into place on the corrosion-resistant, heavy 
plastic frame. 





The Earthway Cult-A-Eze with pronged weeder, blade, 
and shovel attachments, 
Esmay Products, Inc. 


Esmay Products, Inc. 
P.O. Box 547, Maple St. 
Bristol, IN 46507 


ALMACO Hand Wheel Hoe 

Two models are available with either 8- or 
9-inch cutting blades. Both have a 14-inch guide 
wheel, hardwood handles, and a cutting depth 
adjustment. 


Allan Machine Co. 
P.O. Box 112 
Ames, JA 50010 








Hand Wheel Hoe 
A full line of attachments is available for 
this high-wheel hand hoe. 


Plow Mfg. Co. 
Department MG 
Bridgewater, VA 22812 


Hand Wheel Hoe 
You can get a full line of attachments for 
this high-wheel hand hee. 


Lambert Corp. 
519 Hunter Ave. 
Dayton, OH 45404 


Distributors of Wheel Hoes 
Distributors for these manufacturers of hand 
wheel hoes include the following: 


Belknap, Inc. 
P.O. Box 28 
Louisville, KY 40201 


Countryside Catalog 
Rt. I, Box 239 
Waterloo, WI 53594 
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Farnam Equipment Co, 
P.O. Box 120638 
Omaha, NB 68112 


Glen-Bel’s Country Store 
Re. 5, Box 390 
Crossville, TN 38555 


Lehiman Hardware & Appliance, Inc. 
Box 41 
Kidron,OQH 44636 


A. M. Leonard & Son, Inc. 
P.O. Box 816 
Piqua,OH 45356 


Montgomery Ward 
1000 S$. Monroe St. 
Baltimore, MD 21232 


Mother’s General Store 
Box 506 
Flat Rock, NC 28731 


Nasco Agricultural Sciences 
901 Janesville Ave. 
Fort Atkinson, WE 53538 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


INTERNATIONAL SOURCES OF HAND PUSH 
CULTIVATORS 


Aspee APS-51 Hand Wheel Hoe 
Hoe, plow, and cultivator attachments are 
available for this hoe. Weight: 7.5 kilograms. 


American Spring & Pressing Works Pvt., Ltd. 
P.O. Box 7602 
Malad, Bombay 400 064, India 


Single-Wheel Hand Hoe 

Attachments for plowing, cultivating, har- 
rowing, hoeing, opening and closing furrows, and 
hilling-up plants are available for this model. 
The frame is of pressed steel, and slots are 
designed for easy adjustment of attachments. 
Weight: 10 kilograms. 
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Cossuh& Ce. Pve, beck. 
Fnudustrial Area, Fazaleun] 
Kanpur, India 


High Hoe 

The High Hoe is strongly constructed, yet 
hight und easy to use. The blades can be placed 
ita number of different positions for either 





jalo Hand-Pushed Cultivator 

This model can be used with one wheel (for 
cultivating between crap rows) or two wheels 
(for cultivating both sides of a single crop row). 
Attachments include plow, rake, ridging body, 
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simply undoing two wing nuts. “The handles can 
be adjusted to three different heights for ease of 
use. 


Highligit Engineering Co., Ltd. 
Dunnimgton 
Yorkshire, YO. 5UP, UK. 





The Jalo Hand-Pushed Cultivator 
with furrower, hiller (moldboard), 
cultivator tines, hoes, lawn aerator, 
and rake, 

Jalo Engineering, Lud. 


cultivators, and rotary pulverizer. It has a metal 
frame, 


Jalo Engineering, Ltd. 


Wimborne Industrial Estate 
Mill Lane, Wimborne, Dorset, U.K. 
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Single-Wheel Hoe 
Hoe, culdvator, plow, and rake attachments 
are supplied tor this implement. 


Rumen Nursery 
Rutunagar, Nainital 
UP, Indta 


Thilet Hand Weeding Machine 

‘This culuvater can be used with either one 
or twa wheels. It is fitted with wooden handles 
and can be supplied with left- or right-handed 
plow hodies, cultivator tines, hoe blades, and a 
ridging plow—a low-wheel hoe. 


Plivco b. v. 
Postbox 79 
Leusden-G, Netherkainds 


Hand Wheel Hoe 

Attachments for furrowing, plowing, culti- 
vating, and hilling are available for this low- 
wheel hoe. 


A. J. Troster Landmuschinenfabrik 
6308 Butzbach, Oberhess 
Posttach 240, West Germany 


Three-Tine Adjustable Hand Hoe 


Union ‘Tractor Workshop 
38.B, Phase I 

Mayapuri Industrial Area 
New Delhi 140 027, India 


Other Manufacturers of Wheel Hoes 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Danishmand & Co. 
Karkhana Bazar 
Lyallpur, Pakistan 


International Mfg. Co. (Regd.) 
Hospital Rd., Jagraon 
Ludhiana, Punjab, India 











Mohinder & Go. Allied Industries 
Kurali, Dist. Ropar 
Punjab, India 


Self-Sufficiency & Small-Holding Supplies 
The Old Palace, Priory Rd. 
Wels, Somerset BA5 ISY, England 


POWER CULTIVATORS 


Soil Blender 

This is an electric garden tool designed to 
dig 12 inches deep, mix soil, fertilizer, cr compost 
from | to 9 inches deep, till 3 to 9 inches deep 
and 12 inches wide, hill 6 inches high on 18-inch 
centers, and cultivate 1 to 3 inches deep and 12 
inches wide. A variable speed switch provides 
blade rotation from 0 to 125 rpm, It has a % 
h.p. electric motor, direct gear, and chain drive. 
Weight: 33 pounds, 








Soil Blender 
Garden Maid Division, Detroit Tool and Engineering 
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Detroit Tool and Engineering with 32 guarded tine teeth at one end and a 


The Garden Maid Div. tT h.p. gasoline motor at the other. Weighing [7 
P.O. Box 282 pounds, it gives a finely granulated deep ull in 
Lebanon, MO 65536 one pass, working in 12-snch wide rows at depths 





up to $ inches. 
Derby Tiller Power Hoe 
; ‘Phe Derby Tiller Co. 


Designed for heavier cultivating work than | P.O. Box 21 
you would want to approach by hand, the Derby Rumson, NJ 07760 


Power Tiller consists of a single support tube 


A.M. Leonard & Son, Inc. 
P.O. Box 816 
Piqua, OH = 45356 


Foo 


< 


Bluebird 

| A gasoline cngitig powers this model's 
| oscillating cultivator tines for an action which 
leaves an even layer of loosened soil without 
throwing soil on plants or damaging larger 
plant roots. Features include depth control and 
compact, fold-down handles. 





Precision Valley Mfg. Co, 
Box 9004 
Springficld, VT 05156 


Coleman Garden Plow 

The Coleman garden plow is a one-row 
plew that facilitates plowing close to plants 
without damaging them. The cleated wheel has 
enough traction to enable slow and deep plow. 
ing. Attachments include a 12-inch sweep for 
Derby Tiller Power Hoe Derby ‘Filter Co. cultivating, a two-prong fork for covering seed 
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The Coleman Garden Plow 
Coleman Garden Plow Mfg. Co. 
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when plinting, and extra attachments for break- 
ing the ground, planting, and cultivating. 

The engine is mounted in front for balance 
und easy handling, and adds weight to the 
cleated pulling wheel tor better traction. The 
plow foot and depth wheel are adjustable. 


Coleman Garden Plow Mtg. Co. 
Re. 8, Box 106 
Dothan, AL 36301 
The Caralina Plow 

This is a one-rive-wheel unit powered by a 
415 or 5 Ip. engine mounted on a heavy steel 
and tubular frame. The tillage tool is located 
in front of the drive wheel and below the engine. 
Attuchments inchide sweeps, turning plows, corn 
shovels, hillers, and cultivators. A smaller model 
is also available. 


C. M. Products Sales Co. 
Div. of Oneida Metal Products 
P.O. Box 895. 


Rhinelander, WE 54501 


EDKO Power Wheel 

The compact EDKO workhorse incorporates 
a maintenance-free design on a balanced frame. 
The 5 hip. engine with 6-to-1 gear reduction 
powers a chain-drive system to a 23-inch diameter 
lug tread tire. Liquid ballast is added for trac- 





EDKO Power Wheel 
EDKO Mfg., Inc. 
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tion, ‘Vurn, corn shovels, and sweep plow are 
standard equipment for furrowing, hilling, and 
cultivating. The tool bar and handlebar are 
adjustable. Other attachments are available. 





EDKO Mtg., Inc. 
2725 Second Ave. 
Des Moines, LA 


PADDY WEEDERS 


These implements uproot weeds and bury 
them in the soil. They work best in soils covered 
with a shallow depth of water and are readily 
available throughout Asia in different sizes to 
accommodate different row widths. One-row 
units are usually pushed by hand, but larger 
two- and three-row units are available with a 
power unit, 


SOURCES OF PADDY WEEDERS 
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IRRI Push-Type Weeder 


International Rice Research Institute 
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IRRI Push-Type Hand Weeder 

This is a simple weeder equipped with two 
spiked wheels rotating in a supporting frame, 
the front of which forms a skid. The two rotors 
and skid are made from light sheet metal and 
are easily dismantled for cleaning and repair. 
The handle is made of wood. The leading skid 
serves as 2 depth control for the wheels. uild-it 
plans are available from IRRI for this simply 
constructed implement. 


International Rice Kesearch Institute 
P.O. Box 933 
Manila, Philippines 


Paddy Weeder 

This is a lightweight, all-steel weeder. It is 
best used on fields where 25 to 50 millimeters 
(I te 2 inches) of water is standing. The rotary 
Hlades remove weeds and aerate the soil, thus 
encouraging crop growth. Weight: 5 kilograms. 





Cossul & Co, 


Cossul Paddy Weeder 


ITDG Paddy Weeder 
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Cossul & Co. Pve., Ltd. 
Industrial Area, Fazalgun} 
Kanpur, India 


Akshat Rotary Paddy Weeder 

Cultivation by this implement between the 
rows of plants kills weeds and aerates the roots 
of the crop. It has a front skid and a tubular 
steel handle which is adjustable for different 
operators and soil conditions. It is available in 
two models, the AX-53, 150 millimeters wide and 
weighing 3.3 kilograms, and the AK-55, 90 milli- 
meters wide and weighing 3.0 kilograms. 


American Spring & Pressing Works Pvt., Ltd. 
P.O. Box 7602 
Malad, Bombay 400 064, India 


Hand-Operated Paddy Field Weeder 

The CeCoCo weeder is U-shaped with a 
float and two claw wheels, and it has a wooden 
handle which can be adjusted to suit the height 
of the operator. 

It has a width of 150 millimeters to suit 
row spacing of 210 to 230 millimeters. Weight: 
5 kilograms. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Rotary Weeder Plan Number 16 


Labeled photographs illustrate how a rotary 
weeder for row-planted rice can be locally built. 
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Intermediate Technology Publications, Lud.* 
9 King St. 
London WCE 8HN, England 


Bullock-Driven Wetland Puddler 

Covering 3 to 4 acres per day, the Puddler 
is designed for quick and efficient preparation of 
paddy fields after first plowing. It reduces the 
muamber of plowings necessary and breaks up 
clods and lumps. The three angular, cast-iron 
hubs with four blades on each hub churn up the 
soil and leave fine particles on the soil surface. 





Cossul Bullock-Driven Wetland Puddler 
Cossul & Co. 


* ALL Intermediate Technology publications can be 
ordered from International Scholarly Book Services, 
Inc., Box 555, Forest Grove, OR 97116. 








Cossul & Co. Pye, Led. 
Industrial Area, Favalgun} 
Kanpur, India 


Animal-Drawn, High-Clearance 
Rotary Hoe Pians 

Fhe rotary hoe is designed tor weeding 
crops grown on paddy ridges at 75 to 90 centi- 
meters spacing. let cultivates both sides of one 
ridge ut a time and does not require straight and 
parallel ridges for efficient weeding. Cultivation 
is done by two gangs of four spider wheels, each 
having ten backward-curved tines. Fhe rotary 
hoe can be used for weeding closer to the crop 
than sweep cultivators without causing apparent 
crop damage. Performance is good if weeding is 
carried out while the weeds are small, anc the 
implement is designed to ride over stumps or 
other obstructions in improperly cleared fand. 


Intermediate Technology Publications, Ltd. 
9 King St. 
London WC2E 8HN, England 


Japanese Puddier Plans 

Hiustrations for a multiaction paddy field 
puddling tool with Japanese design reveal a 
wooden frame. The 8-inch steel rotating discs, 
cutting knives, and rotating chopper blades are 
suitably designed tor iocai consiructiun. 










ry 


Animal-Drawn japanese Puddler 
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Intermediate Technology Publications, Ltd. 
9 King St. 
London WC2E 8HN, England 
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ERRI Pewer Weeder a capacity for covering about an acre per hour 
This three-row power weeder was designed while the MR'T-D will cover the same area in 30 
by the International Rice Research Institute for to 40 minutes. 


use in lowland areas of developing countries. 
Many local manufacturers have adopted their 
design. Butid-it plans are zvailable from IRRI. 


A Japanese manufacturer’s verison of the IRRI power 
weeder adapted to light upland tillage requirements. 
International Rice Research Institute 


International Rice Research Institute 
P.O. Box 933 
Manila, Philippines 





IRI Power Weeder 
International Rice Research Institute 


Mametora Rice Paddy Cultivators: 

Shan Shan MRT-3 and MRT-D Mametora Agricultural Machinery Co., Ltd. 
The MRT-3 is a three-row tiller with safety 9-37 Nishi 2-chome 

guards, The MRT-D is a cultivator which com- Okegawa, Saitama, Japan 

bines tilling and trenching work. It will till 

three rows at one time or trench one row in a 

“V” shape so that roots are not damaged. Both 

are lightweight, have adjustable handles, and are 

easy to maneuver, Tilling supplies oxygen and 

expels nitrogen gas which has generated from 

straw scattered in the paddies after harvest. The 

nitrogen must be expelled to prevent root rot 

and other damage. 
A two-cycle, air-cooled, 2.2 hip. gasoline 

engine is mounted on the handles where it 

balances the construction and places weight on 

the cultivating attachments. Model MRT-3 has 


Turtle Power Tiller 


The Turtle power tiller was invented by a 
Filipino for the Filipino and designed especially 
for wet and waterlogged rice fields and fish 
ponds. It can mow, plow, roiotill, and level. 
Power is supplied by either a 10 to 16 h.p. gaso- 
line engine or a 6 h.p. diesel engine. Fvel con- 
sumption is 12 and 6 liters per 8-hour day, respec- 
tively. It has front-end drive and is 44 inches 
wide followed by a skid design body. Length: 
55 inches. Capacity: 1.5 hectares in eight hours. 
(One hectare equals approximately 2.47 acres.) 
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Turtle Power Tiller 
ae : " a 7 ; : SEES S-V Marketing 

$-V Marketing 

65 Commission Civil St. 

Jaro, Lloilo, Philippines 








FRONT-END TLLERS _ 
A TILLER’S WORK IS NEVER DONE 


ly Gene Logsdon 


After the leaves have been spread on the garden—along with the plant residues, horse manure, 
reck powders, and other soil amendments—it’s time to get out the rotary tiller. The tiller chops 
them into the top eight inches or so of the soil where plant roots do their foraging and the humus 
and nutrients do the most good. The tiller is thus the organic gardener’s basic humus-building tool, 
but it is also a lot raore. 

If you're appro.ching a weed- and shrub-infested or sodded piece of ground for the first time, 
intending to turn it into a garden, sample a small area with the tiller to make sure the machine has 
the muscle to do the job. 

Neither front-end tiller nor rear-moanted modzl will do a good job of primary tillage on heavy 
sod or dense weed’ growth in soil that has not been cultivated in recent years. Don’t expect the 
impossible from any tiller, even the heavier rear-mounted ones which generally chop up plant 
residues better than lighter front-end types. 

A front-end tifler will bounce off hard, sod-bound earth just about the way it will bounce off 
rocks, A rear-mounted tiller won't exactly bounce, but it will lunge forward, jerking you with it. 
If you have no other way to work such soil, the secret, with either kind of tiller, is to go lightly 
over the surface repeatedly, skimming off only an inch or less with each pass—slow, hard work. 

It’s better to plow—or have someone plow—such soil in the fall, then work it in nicely the 
following spring with your tiller. Or, cover the area with deep mulch in the spring, and when 
that has rotted away together with the sod under it, then rotary cill. 
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The rotary tiller earns ils keep on the 
homestead by preparing garden beds 
in the spring, cultivating crops all 
summer long, and enriching the soil in 
fall with compost and cover crops. 





You may be able to chop up and incorporate heavy plant growch like corn with a pass or two 
of your tier, but really heavy, dense growth should be mowed with a rotary mower first. That 
makes the job much easier, because inevitably that dense green stuff will tangle and entwine in the 
tiller tines, and you’ll have to get down and cut it out. A small amount of clogging can be cleared 
by reversing the direction of the tines while raising them just a wee bit above digging depth. 

The kind of tines your tiller is equipped with—and how sharp they are—has more to de with 
clogging than whether the tiller is front- or rear-mounted. There are at least four kinds of tines: 
three-bladed chisel tines, four-bladed slicer tines, four-bladed slasher tines, and four-bladed bolo 
tines. Chisel tines are the cheapest, okay for cultivating, but they tangle the easiest if you try to 
incorporate plant residues with them. I wouldn': recommend chisel tines for organic gardeners. 
Slicer tines will dig from six to nine inches deep but will also tangle and clog where there is a 
lot of plant residue. Slasher tines are designed to cut and chop residue better with less clogging. 
They are longer than slicers (on six horsepower models) and will dig up to 11 inches deep. Bolo 
tines can be used on the bigger, six to eight horsepower tillers; these tines are heavier and wider 
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aad move more dirt per revolution, so you can move along at a faster speed. They are also less 
affected by clogging. 

As yeu shop for a tiller, another choice presented is between gear-driven and chain-driven models. 
Gear-driven models are usually, if not always, combinations of belt and gear drives. A belt transfers 
the power from the motor shaft to the worm gear shaft, which then transfers power to the tine 
axle. Mathematically, the chain drive is more efficient since the transfer of power is more direct. 
Which ts better? It’s a toss-up in my opinion, as long as you are comparing models in the same price 
range. Chain drive will probably wear out quicker but is easier and cheaper to repair. 





Typical chain-drive assembly 


So let’s pretend you have bought your tiller, and it's the first day of the gardening season. Prefer- 
ably, your garden has been cultivated the previous year or was plowed the previous fall if virgin ground. 
You pick up a handful of dirt, squeeze it into a ball, press your thumb against it. If the ball crumbles 
apart easily, the earth is ready. 

Don't try to see how deep the tiller will dig on the first pass—especially if you have plowed under 
sod. You don’t want to drag those sod chunks back to the surface. Let your tiller dig only a couple 
of inches on the first pass. If you have the time, let the ground dry a bit before making a second pass. 
The second time, the tines will bite into the ground more easily and work the ground into a fine, 
crumbly texture. Dig at least six inches deep, and try for eight to ten, if possible. Set the brake bar 
at the rear of front-end tillers at a depth that will allow you to push it in and pull it out of the ground 
with ease, according to the depth you want to dig. Don’t fight your machine; let the brake bar and 
the tines do the work. You push down, the brake bar holds the tiller back for digging; you let up, the 
tines propel the tiller forward. With gentle pressure between up and down, you allow the machine to 
inch forward slowly while it digs. 

A rear-mounted tiller is even easier to handle. You set it for depth and speed; then all you have to 
do while the machine digs is guide it. 

Work the ground the second time at right angles to the first pass if possible. You may need to go 
over the ground a third time to get a fine seedbed, but usually twice is enough, if your soil is in good 
condition. 

After planting, your tiller becomes a weed cultivator. It can be used as a harrow for that first 
important cultivation of deep-sown seed (two to three inches) before the seed comes up, but when 
weeds are already germinating. This type of cultivation is tricky. You want to go over the ground 
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very lightly, gently disturbing the soil surface without digging in to disturb the germinating seed. Skim 
very fast over the row, and you will kill many small weeds you can’t even see yet. But don't try this 
technique on shallow-sown seeds. 

As soon as your plants are above ground, yeu can start cultivating with the tiller between the 
rows. Unlike shovel cultivators, the tiller tines will not throw dirt onto the new plants and bury them, 
if you do not dig too deep. For cultivating, deep digging is not necessary anyway and can be harmful. 
Hf weeds are growing faster than your plants, however, and you must dig a little deeper to control them, 
you can buy special plant shields that fit on either end of the front-end tiller axle and prevent the dirt 
from falling on your plants (Sears has them). The hood on a rear-mounted tiller performs the same job. 

When your plants are taller, you want the tiller to roli some dirt inte the plant row, if possible, to 
bury the tiny weeds emerging there. That can save you hand weeding. So, without shields, you let the 
tiller dig a little deeper than you might otherwise, though not so deep as to cut into your plants’ roots. 

Front-end tillers can be modified quickly to cultivate between rows as narrow as six to eight inches 
or as wide as 26 to 30 inches. The narrowest width is achieved by taking the outer tines off completely 
and turning the inner ones around so the blades point inwards. T'wo intermediate widths can be at- 
tained by either leaving the two outside tines off completely with the two inside tines in regular posi- 
tion, or by replacing the outer tines with the blades pointed inwards and the two inner tines in regular 
position. Clip bolts, which hold the tines on the axle, are easy to remove, and the tines are easy to slip 
off the axle. 

Remember to allow a few inches more for row width than the width of your various tine positions. 
If, for example, you intend to cultivate a swatch 26 inches wide, make your rows at least 30 inches wide— 
if not 32—to accommodate that 26-inch width. Why? You don’t want the tines cutting too close to 
your plant roots; and when the plants grow taller, the whirling tine blades have a way of reaching out 
and grabbing them if you get too close. 

If a tiller could talk, it would probably sigh, “A tiller's work is never done.” Attachments turn it 
into a digger of garden irrigation ditches, or furrows, or rows for planting seeds. There's a hiller at- 
tachment for front-end tillers, too. I even know of someone who turned his tiller into a sidewalk edger 
by replacing one of the outside tines with an old plow coulter welded to a piece of pipe! 

Tillers are handy for renovating berry patches and ripping out runners that are getting out of con- 
trol. The tool is handy for pruning raspberry suckers growing out beyond the sides of the row where 
they don’t belong. For cultivating or incorporating mulch under fruit trees in small orchards, the 
tilier is better than more cumbersome tractor machinery, and it is handier for cultivating under trellis 
wires between grapevines. The tiller is superb for running over asparagus beds in fall or spring to kill 
weeds and volunteer asparagus seedlings growing above the deep-set roots. Just don’t dig more than 
three inches deep. 

Some chicken farmers, who raise their flocks on litter, utilize tillers to mix and stir the old litter 
in place on the coop floor to speed the composting process, Tillers are handy to mix compost in large 
worm beds, too, before seeding with worms. In any raised bed, or confined greenhouse bed, the tiller 
is about the only power tool that can be utilizec. Lighter models that can be lifted in and out of as 
beds without back sprains are preferable for this kind of work. 

Care of the tilling parts is simple. Keep the oil bath around the worm gear at the specified eet 
On chain-driven models, the chain and bearings should be lubricated when and if it is necessary. 

The motor, the heart and soul of your tiller, requires much more attention. Most walking, self- 
propelled tillers, if not all, are powered by air-ccoled, one-cylinder, four-stroke engines—which, to 
mechanical amateurs lik: myself, simply means that they take oil in the crankcase and gasoline in the 
engine, and you do not mix the two as you do with two-stroke engines. According to Allen Brown, 
agricultural engineer at Purdue, a properly maintained four-stroke engine ought to give good service 
for at least five to eight years and probably longer. If an engine fails sooner than that, it usually means 
improper care. “A main cause of early failure is not keeping enough oil in the crankcase,” he says. 
“Another is failure to change oil as often as recommended, and a third is using the wrong kind of oil.” 
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Brown recommends changing oil every 25 operating hours—or sooner if very dirty conditions prevail. 
Use SAE 30 weight oil in summer and SAE 5w-20 or 5w-30 in winter (if you use your tiller in coid 
weather, which is not likely). If you can’t get 30w, 10-30 will do. Do not use nondetergent oils with an 
API classification of MS, SC, SD, or SE. 

Clean the air cleaner whenever you change oil, or more frequently. Neglect allows dirt to get into 
the cylinder and cause bearing failure. There are oiled filters, dry filters, and oil bath filters: follow the 
manufacturer's directions fer your particular model. 

Keep the whole motor clean. Don't let dirt and debris clog the cooling fin, as an overheated 
engine wears out faster. 

An old motor can often be given new life by cleaning out the carbon buildup in the exhaust ports. 
Take off the muffler and you'll find the holes (usually three). 

An important rule in keeping an engine running longer is never to run it at top speed for extended 
periods of time. There’s rarely an occasion that justifies roaring around the garden at full throttle. 
You'll get finished at half-speed just as soon—and with better fuel efficiency. And your neighbors will 


love you, too. 


Perhaps it is surprising to find coverage of 
the familiar front-mounted Rototiller in a book 
specializing in the hard-to-find. But surprisingly 
enough, there is a hard-to-find aspect to tillers 
which makes them an appropriate consideration 
for the farm tool collection, and that is versatil- 
ity. Of course, the simplest models are strictly 
for tilling; they have front-mounted tines to 
break and cultivate the soil. But realizing the 
multipurpose potential of the little tiller as a 
power source, some manufacturers have pro- 
duced attachments for a variety of operations. 
In North America, attachments are designed 
mainly for cultivation, whiie European models 
have a nuncber of working tools for jobs like 





Chisel tines 


than the slicer, good for breaking up sod on 


pumping and spraying. 
virgin ground; cuts and chops plant residue 
TILLER ATTACHMENTS with little clogging. 
: . : Chisel--Sometimes referred to as pick tines, 
Rather than discuss the many different good for rocky ground, clay, and hardpan. 
tillers as power sources, we have decided to con- Clogs easily, not good for grasses or weeds. 


cenirate on attachments and their functions. A 
chart following the tool descriptions explains 
which manufacturer carries which tool. Manu- 
faccurers’ addresses are listed in the index. 
Tines 

Tines are the blades of the Rototiller which 
do the actual soil tilling. Many manufacturers 
have coined their own names to represent their 
tines as unique. But actually, there are just a 
few basic designs that most follow. 





Slicer—A medium-duty, short, knifelike tine. 


Slasher-—Similar to but more rugged and longer Mester iilics 
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Bolo—Heavy, wide tines good for nornxal cul ti- with the back plate removed, it converts to 4 
: 
l 
[ 





vation and mulching without clogging with cultivator. It can also be used to dig irrigation 
plat. residue. or drainage ditches. 


Cultivators 

Cultivators appear with many different 
names and variations on a= similar theme. 
Shovels, spikes, or spring-tooth tines are either 
fixed permanently on a frame or bolted to a 
toolbar, the latter being adjustable. Called 
either cultivators or harrows, they perform the 
function of removing weeds or preparing seed- 
beds by being pulled through the soil. Five-tine 
weeders, plow sweeps, and various hoe designs 
are available. 





Bola tines 


Finger—Provides positive traction, good for cul- 
tivating and seedbed preparation. 





Cultivating shovels mounted on a toolbar 


Plows 






Small-power units have a limited amount 
of traction and power which limits their plow- 
ing capabilities as well. They do best at making 
furrows or hilling already-tilled soil, A furrow 
Til-Row opener will dig a shallow trench for straight line 

In place of tines, the tirow attachment or root crop planting which would otherwise 
buiids rows, provides a prepared seedbed, and 

} 
| 


Finger tines 


Hiller 


-Til-row attuchment 
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require digging holes. Hillers then fill in the 
furrow or hill-up around other plants. 

It is worth mentioning that a hilling plow 
is actually one-half of a furrower. Some com- 
panies offer a furrower in twe parts which, work- 
. ing together, furrow and hill separately. Fur- 
rowers are sometimes referred to as moldboard 
plows and hillers as turning plows. 


Furrower 





Wheels and Tires 


Most small tillers are sold with small semi- 
pneumatic or rubber tires which offer little trac- 
tion. These are fine for rototilling since 
traction is provided by the action of the tines 





A sweep plow is another kind of cultivating 
tool which makes a wide pass to cut weeds 
beneath the surface of the soil at a desired depth. 














Disc Shields 
Sometimes called cultivating shields, side 


discs, or disc shields, these devices bolt onto the 
outside of rototilling tines to protect young 


plants from having soil spill over on them. 


Dise shields keep soil from falling onto 
young, fragile plants, 


themselves. However, for plowing and culkti- 
vating, the extra traction provided by larger 
pneumatic or rubber tires or steel wheels is desir- 
able. Tire chains, transport wheels, and wheel 
weights are also available. 
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Gusen Medel 51104 compact chain- 
drive tiller with drive wheel and 
cultivator. 

Gilson Brothers Cu. 


Small depth gauge wheels are provided with 
some attachments to offer support and depth 
guidance. 





Plow Foot and Toolbar 


Plow foot 
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Some attachments mount directly onto the 
tiller frame, others to a toolbar or plow foot 
which is mounted to the frame. They offer a 
means of adjusting tool positioning for both 
width and depth of work. Bulldozing and snow- 
plowing blades appear with many of these 
models. Snowblowers are uncommon. 


Mowers and Lawn Attachments 

Mowers are uncommon to small, North 
American tiller models because the power take- 
off is usually limited to use with tiller tines. 
European modeis, however, are built with 
versatility in mind and have attachments for 
rotary, sickle bar, or spindle reel mowing. The 
listing of European models is meager here 
because most tillers are built to perform so many 
utility functions that they have been included in 
the two-wheel tractor section. 
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Some Unusual Tiller Attachments and 





Their Sources Sprayer—Agria, Hako 
See the Appendix for addresses. Pump—Staub 
| Roller—Staub 
Front-end carrier—Wolseley Vine Guard—-Auto Hoe 
Mulcher—Agria Shredder-Grinder—-Roto-Hoe 








THE GROUNDHOG: TILLER FROM A KIT 


by Raymond Trull 


After 14 years of hard work in gardening, my faithful tiller anmeunced its imminent retirement 
with a chorus of grindings and rumblings and clouds of blue smoke. 

What would replace it? In helping others in my gardening family, I'd used many well-known 
tillers, including Burns, Merry, Snapper, and Gilson. While most had good and not-so-good features, 
all were durable, hard-working machines. A tour of local dealers and an examination of gardening 
magazines mace me itch to try every super clean, brightly painted new madel on the stones, sticks, 
weeds, and dirty soil of my garden. There was nothing pretty about those tillers’ prices—they had 
doubled in 14 years. To buy without carefully studying both quality and price was a foolish luxury I 
couldn’t afford. 

With attachments, many tillers convert to minitractors that plow, cultivate, rake, make planting 
ridges, harrow, and even move materials with a scrape blade. Could tillers be practical and efficient 
minitractors for gardens and small area crops? ! wanted to know! 

The Groundhog, by Heald of Benton Harbor, Michigan, is unique—it’s sold as a kit. At $199.95 
for a five horsepower, chain-driven model, it’s at least $40 less than comparable preassembled models. 


Fresh from the factory, the 
Groundhog is ready for 
assembly, 

Raymond Trull 





Groundhog’s components are made by companies I recognized—engines by Briggs and Stratton and 
Tecumseh, chain drives by Parmi, and ground-working tools (a good variety) by Brinly-Hardy. More 
important, by assembling it, I should understand its internal workings and be able to repair it later. 
The goal—ereater self-sufficiency! 

Basic assembly included putting the transmission, frame, and tines together, mounting the engine, 
and attaching control cables and levers—a nine-hour job for this nonexpert fumblefingers. No tasks 
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were strenugus or very complicated, but some required careful, patient work. A few wrenches, a screw- 
driver, and Heald’s large drawings and careful directions kept the job moving. 

With unexpected pride—it started and worked perfectly—I took the Groundhog to the garden for 
tts first trial and my first surprise. At an engine speed just above idle, it cut six inches deep in garden 
soil undisturbed for six months. ‘To make its task a bit tougher, I added extension tines for a 36-inch- 
wide cut. Although an inch of leaves and old stalks covered part of the area, the Groundhog easily 
maintained its tilling depth and torward speed. 

A much tougher test came soon. When dozens of volunteer asparagus popped up among the 
berries and shrubbery, 1 wanted to add them to our skimpy parent bed. But before preparing the deep, 
fertile soil needed by asparagus, 2 thick sod of common Bermuda grass had to be removed. In the South 
Carolina Piedmont, Bermuda sod is a devil's brew of intertwined, tough surface runners and a thick 
underground mat of fibrous roots, usually yielding only to hours of toil with a mattock. 

With its extension tines in place, the tiller bounced siightly each time its tines struck. But the 
Groundhog churned forward slowly, leaving a seven-inch-deep layer of soil and vanquished Bermuda sod 
in its wake. Three hours’ labor was over in twenty minutes! 

The Groundhog is an actor with many roles: replace the tines with deep-cleated wheels and it's 
a minitractor that works. Add a drawbar and make furrows with one plow or raised ridges with two 
plows in the furrower-hiller set. Replice chem with the cultivator-scarifier set’s four plows, and re- 
moving weeds and making dust mulches is safer for garden plants. Most of the weight of a well- 


Optional equipment-—here a 
front-mounted scraper blade 
and two kinds of rear plows 

adapts the tller for many 

chores. 

Raymond Trall 





balanced tiller is concentrated over its tines to make it dig easily and quickly. That's fine, unless you 
need to protect plant roots. With the Groundhog's culivator plows mounted at the rear drag bar 
and partially supported by the operator, plow depth is easily controlled. 

Add a bit of imagination, and the Groundhog helps with many chores. Leaving two of the four 
cultivators mounted, I use it to rake together runners from our all-too-vigorous Tapanese honeysuckle. 
(These make good mulch or a condiment for the compost pile when chopped with a lawn mower.) 
With the two plows still in place, the front-mounted scraper blade can be added for « gentle, mini- 
earth-moving machine. To flatten the ridge of an old crop terrace, I loosen soil with the cultivator 
plows and push it into position with the scrape blade. In addition, it smooths soil after potatoes are 
dug, distributes leaves and compost for tilling in, and spreads gravel. There are other applications 
and much more optional equipment. 
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Any problems with tie Groundhog? One, due to personal preference. Rototilling with rear wheels 
in place—many users remove them—lifts the handlebars too high, even with the Groundhog’s fine 
height adjustment. The solution? One extra hole in the wheel attachment rod brings handlebars down 
to just the right height. 

In the minitractor disguise, the Groundhog runs out of traction and starts spinning long before its 
engine stalls. A better bite—with dual wheels or wider tires—would help in soft soil. 

Overall, the Groundhog is a powerful, useful machine comparable to preassembled mev'els. Its 
price, performance, quick and easy adjustments, and good design clearly recommend it. 

I do have one strong opinion. Many gardeners underestimate a tiller’s working ability. Except for 
turning under a heavy sod or green manure crop, a five horsepower, chain-driven Rototiller is not 
likely to be stumped when used correctly. Can a tiller with attachments provide most, if not ail, soil- 
working power needed for a large garden and small area crops? Yes! 


Benton Harber, MI 49022 
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ALLIS-CHALMERS ° 
AMERIND-MACKISSIC, INC. x 
ARIENS x XxX x x xk XX 
ATLAS x x 
AUTO HOE xx x 
BLACK & DECKER x 
JOHN DEERE x x 
DERBY * 
EDKO x x Xx x x XX 
FMC-BOLENS x Xx xX xxx xx Xx 
FORD © 
GARDEN MAID * 
GILSON x Xx Xx xX KX XX XX 
HAHN x 
HEALD x xx xX x 
* Tillers only 
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INTERNATIONAL SOURCES OF TILLERS 


FRONT-END 
TILLERS 
AND 
ATTACHMENTS TINES... 


AGRIA-WERKE 


SLASHER 

SLICER 

FINGER 

BOLO 

FURROWER 

HILLER 

TIL-ROW 

CULTIVATORS 
| OPT. WHEELS 
| SIDE SHIELDS 
“| PLOWS 

BARS & BLADES 
~*~! MOWERS 


| EXTENSION SET 
CHISEL 





HAKO-WERKE 
ISEKI* 
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MERCHANDISED GARDENING *# 





SCHANZLIN 
SOLO KLEINMOTOREN 


a 





STAUB 

WOLF TOOLS * 
WOLSELEY 

* Tillers only 
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FMC-Bolens power unit and 
tiller with options: pneumatic 
tires, harrow, hiller and 
furrower, cultivator. 
FMC-Bolens 





The Gilson Compact Tiller requires a minimum of 
storage room. The same two wing nuts used to fold the 


handles are also used to adjust the height to sutt the 
Gilson Brothers Co. 





i gardener. 




















Snapper tiller with (counterclockwise) pneumatic 
tires, scraper blade, slasher tines, cultivator/harrow, 


and furrower. 
McDonough Power Equipnient 


The Magna Chore Master with bolo tines 


Magna Corp. 
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REAR-MOUNTED TILLERS 


The rotary uller is an excellent organic 
cultivating tool. It can take the place of plow, 
dise, field cultivater, and offset disc—and can be 
used as a weed cultivator too. The rotary uller 
compacts the soil least of all implements. With 
the tilling blades mounted in the rear and the 
engine extending to the front, the result is a 
well-balanced machine which is easy to maneu- 
ver and which has efficient tilling capabilities. 
Rear-mounied tillers also have an excellent 
compost-shredding action, which is desirable 
when incorporating organic material into the 
soil. (Two-wheel tractors, discussed in chapter 
four, usually have rotutilling attachments.) 

But beyond tilling, it is quite common for 
a tiller to convert to a sickle bar mower or 
snowblower, or to have provisions for pulling a 
plow, trailer, or cultivator. Some tillers provide 
a power take-off (PTO) feature for powering a 
variety of attachments like pumps and sprayers, 





Troy-Bilt 
Garden Way Associates, Inc. 











or even binders and reapers. These are discussed 
further in chapter four. Handlebars are usually 
adjustable to either side so the operator cam walk 
beside the tiller rather than in a freshly tilled 
row. 


NORTH AMERICAN SOURCES OF REAR-MOUNTED 
TILLERS 
Troy-Bilt 
The Troy-Bilt is a popular garden tiller, 
with several choices of model and horsepower. 
Attachments are available. Two forward and 
two reverse speeds are provided by the chainless, 
power train transmission with worm gear. Depth 
of tilling can be regulated to seven different 
levels while the machine is in motion, and the 
handles are adjustable as well. Attachments 
include a furrower (for trench composting) and 
a snowplow. 


Garden Way Mfg. Co., Inc. 
102nd St. & Ninth Ave. 
Troy, NY 12180 














The Mainline Tiller * 


by Howard Prussack 

Mainline is a rotary tiller of high quality 
and multiuse adaptability. This versatile rear- 
mou.ated tiller helps fill the gap between single- 
use garden tllers and expensive tractors. The 
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basic unit is an 8 h.p., cast aluminum block 
engine with Pearlite cylinders. 

Pearlite is a graphitic process of cast-iron 
composition, the product being about 20 times 
the density cf regular cast iron, reborabie three 
times, It has an all-gear-drive transmission—no 





The standard 8 h.p. power 
unit with tiller to the left, 
and the same power unit with 
gear-driven sickle bar to the 
right. 

Central States Distributors 


belts or chains. Its automotive design is com- 
pletely bali bearing throughout, including both 
ends of t©e crankshaft. 

It is a 20-inch tiller with a heavy-duty cover 
completely enclosing the tines. There is separate 
engagement of wheel drive and tiller drive; so 
the tiller does not rotate (which saves wear and 
is safer) when transporting. The engine has a 
power take-off shaft to operate pumps, spzayers, 
and other attachments that are available, fifteen 
in all. 

The BCS Company, which is in Italy, has 
been making this tiller since 1963, and it has 
been designed with the farmer and grower in 
mind—to take the heavy-duty use and do the 
different jobs that the attachments make 
possible. 

The extra attachments which make the 


*Excerpted with permission from The Natural 
Farmer, February 1977. 





Mainline more useful for the small grower than 
any of the other tillers on the market include: 
a 44-inch sickle bar which can be mounted 0. 
the front; combination power hilling and furrow- 
ing attachment; a split-row tiller for strawberries 
and small vegetables; removable tiller so you can 
add a planter, tool bar, cart, or snowblower. 

Mainline tillers comme in 5, 8, and 10 h.p. 
models. BCS also manufactures commercial 16 
h.p. rotary tillers which have optional grain 
binders and thresher attachments. In addition, 
they make riding tractors which are being im- 
ported into this country. The U.S. importer is 
BCS Mainline in London, Ohio, and the Na- 
tural Organic Farmers’ Association has con- 
tacted them to become the New England 
distributor. 


Central States Mainline Distributors 
Box 348 
London, OH 43140 
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Ariens Rocket Tiller 

In the same in-between league as the Troy- 
Bilt, the Rocket isa 7 h.p. tiller with two forward 
and two reverse speeds. The rear-mounted tines 
are 14 inches in diameter and till to a depth of 
9 inches. Handles are adjustable for side oper- 











Aviens Rocket Tiiler 
Ariens Co. 


Mighty Mac 524-RT 


‘The Mightly Mac has an 8 h.p., four-cycle 
engine with a welded steel frame and a chain 
drive gear. Depth is determined by a manually 
adjusted drag control bar. Handles are fully 
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ation, and the unit is available with attachments 
for extra-wide tilling and furrowing. 





Ariens Co. 
655 W. Ryan St. 
Brillion, WE 54110 








The Mighty Mac 524-RT 
Amerind-MacKissic, Inc. 


adjustable, and speeds include one forward and 
one reverse. A furrowing kit is available. 
Amerind—MacKissic, Inc. 

P.O. Box 11] 

Parker Ford, PA 19457 








Howard Gem 

The Howard Rotovator Company specializes 
in heavier commercial tillers, both walking and 
tractor-drawn models. They call them rotova- 
tors. The larger hand-controlled Gem model is 
available in varying widths of 20, 24, or 30 
inches. A sraaller unit, the 350, comes in !6- and 
23-inch widths. The transmission on the Gem 
has three forward and one safety reverse speed 
with a maximum forward speed of 2.82 mph. 
Each model is equipped with double wheels for 
added traction and a depth control wheel ad- 








I I RN ai | 


TOOLS FOR CULTIVATION 


justable to 9 inches. The optional attachments 
and accessories include a furrowing attachment 
and pickline rotor. 


E. C. Geiger 
Rt. 63, Box 285 
Harleysvilie, PA 19438 


Howard Rotovator Co. 
Box 109 
Harvard, IL 60033 


The Howard Gem 
E. C. Geiger 





Howard rotovators are distributed through- 
out the world: Australia, East Africa, France, 
Germany, Italy, New Zealand, South Africa, the 
United Kingdom, and Spain. 





The Roto-Hoe Roto-Hoe Co. 


Roto-Hoe 

Roto-Hoes come with tillers mounted either 
in the rear or up front. A 6 h.p. Tecumseh 
engine powers the gear transmission with four 
forward speeds and one reverse. Attachments 
include a Cut-N-Shred shredder, a snowthrower, 
and a hiller-marker tool. 


The Roto-Hoe Co. 
Department 2 
Newbury,OH 44065 


Herter’s Belgian Model 1100 Tiller 

Modeled after a Belgian tiller but manu- 
factured in the United States is the Herter Model 
1100 rear-end tiller. The transmission is worm 
gear driven and powered by a 6 h.p., four-cycle 
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engine. The machine has two forward, a neutral, 
and two reverse speeds. As a safety precaution, 
it cannot be locked in reverse. The eight- 
position depth regulator can be adjusted while 
in motion, and in the traveling position, tines 
are raised 2 inches above the ground. No attach- 
ments are mentioned. The manufacturer is the 
only distributor. 


Herter’s, Inc. 
Waseca, MN 56093 or Mitchell, SD 57301 


The Simar Morgan 

The Morgan is made in Switzerland by the 
Simar Company and distributed in the United 
States. It employs a heavy-duty Swill 714 h.p., 





The Colt 
E. C. Geiger 
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one-cylinder, four-cycle engine to power its three 
forward and one reverse speeds. The unit’s weight 
is 254 pounds. No mention is made of attach- 
ments. 


Colt 

Of German design, the Colt is a lightweight, 
rugged tiller for raised benches in greenhouses 
and outdoor cultivation. It comes with a 10 
h.p. engine, an all-enclosed gear drive—no V- 
belts—and a single power-driven wheel for easy 
handling. The Colt and the Morgan are avail- 
able from: 


E. C. Geiger 


Rt. 63, Box 285 
Harleysville,PA 19438 






The Simar Morgan 
E. C, Geiger 













Mang Tillers 

Weighing 503 pounds, the Mang Model 95 
tiller is designed for heavy-duty tilling jobs 
encountered by landscapers and nurserymen. 
The overall width is 26 inches, but it only tills 
15 inches at one time. The smaller, 380-pound 
Mang junior has a tiller cutter width of 21 
inches and is powered by a 7 hp. gasoline 
engine. With both models, the strain and shock 
of the toughest tilling are distributed among the 





Mang Junior 
Herb Fischborn 
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eight sprockets and the heavy-duty roller chai. 
The manufacturer reports that this feature is un- 
like most other tillers, where the strain is taken 
by only two or three gear cogs. There is one 
forward speed, no reverse. 


Oregon Mfg. Co. 
6920 SW I1lth Ave. 
Beaverton, OR 97005 


Mang Model 95 
Herb Fischborn 
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¥ellowbird INTERNATIONAL SOURCES OF REAR-MOUNTED 
This unit will roteuvate or cultivate with TILLERS 
ore power tines which cover a 16-inch Agria Model 2100 


A7 h.p., two-stroke engine supplies power 
through one front wheel to drive this tiller. 
Hooded tillers are available in nine different 
working widths, and depth is adjustable. It is 
particularly suited for closely spaced rows. 
Three-speed tooth wheel gearing is shifted from 
the handlebar. Its weight is 80 pounds, and 
provisions are available for adding front weight. 
Attachments include a ridger, a leaf protector, 
and a cultivator. 


Agria-Werke Gmbh 
7108 Moeckmuehl 
Germany 


Buffalo Tillers 

Three models are available. The 14 h.p. 
model weighs 335 kilograms, the 9 h.p., 235 
kilograms, and the 7 h.p. model, 205 kilograms— 





The Yellowbird Precision Valley Mfg. Co. 


Precision Valley Mfg. Co. 
Box 9004 
Springfield, VT 05156 







Tiller attachments come in varying widths, inter- 
changeable for the specific requirements of each 
cropping situation. Hako 





The Agria Model 2100 Agria-Werke 
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all without engine. Ail three have four-cycle, 
air-cooled, diesel engines, hand-cranked starting, 
and three speeds for both forward and reverse. 
With rotary tiller, capacities range from 14 to 
1 acre per hour and with plow, from 1% to % 
acre per hour. 


Three Farmers Machinery Co., Ltd. 
No. 37 Min Chuan St. 

Wu-Chi Taichun Hsien 

Taiwan, Republic of China 


CeCoCo Suzue Power Tiller Model LEC-50 

‘Two types of engines are available: a water- 
cooled diesel with 6 or 7 h.p. or an air-cooled, 
gasoline engine with 6 to 8 h.p. There are six 
forward and two reverse speeds. Road clearance 
is a minimum of 178 millimeters, and it weighs 
250 kilograms. Power take-off speeds are change- 
able with two or four steps. A safety device keeps 
reverse from engaging until the rotary blades 
have stopped. It has an adjustable handle. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


STATIONARY WINGH-POWERED 
CULTIVATION 


Prior to the invention of the tractor, about 
the time of World War I, cable cultivation was 
the only form of mechanized agriculture for 
about 75 years, and this represented the first use 
of steam power for cultivation, Because the first 
steam engines were not self-propelled, a scheme 
employing a cable and windlass was used to get 
the plow from one end of the field to the other. 
The cable usually wound on a horizontal drum 
beneath the engine which was driven by bevel 
gearing from the engine shaft. 

Though the most expensive initially, the 
most satisfactory implementation of this tech- 
nique utilized two steam engines, One engine 
pulled the plow through the field while the 
other paid out slack cable and moved ahead into 
position for the next haul. As steam engines 
became lighter, it became more feasible to use 
them as tractors to pull implements through the 
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soil, and the need for a cable disappeared. 
Today, cabie cultivation is used on small, steep 
plots in France and Italy, and for plowing paddy 
fields in China. Agricultural engineering 
researchers recognize the winch as a significant 
tool worth developing in their quest for simply 
designed machines to satisfy the worldwide need 
for economical, energy-efficient field mechaniza- 
tion, Mechanical Engineer Stuart Wilson from 
Oxford outlines the reasons why. 

“The three very considerable advantages of 
cable cultivation compared to conventional 
tractor use are: 


1. Lower energy consumption due to elimi- 
nation of both wheel slip and the energy 
needed to transport the prime mover. 

2. No compaction of the soil, an increasing 
problem with large tractors. 

3. Ability to plow in wet or slippery condi- 
tions. 


The disadvantages include the need for 
two prime movers if the most effective method is 
used and the need for some sort of reversible 
plow.” 

Wilson continues, “However, in light of 
the fact that plowing is only a small part of the 
average tractor’s use and that most of the re- 
maining duties, especially road haulage, need 
much less than maximum power, there appears 
to be a case for evolving a design for a basic 
tractor of modest power which can be used in 
pairs for cable plowing when required, but is 
otherwise capable of performing a variety of 
lighter duties.” 

Three designs are on the drawing board 
to utilize’ winch cultivation: a pedal-powered 
Mechanical Mule, a two-wheeled tractor called 
the Snail, and a three-wheeled tractor, the 
Spider. 


The Mechanical Mule 

Designed by Rodale Resources, Inc., in 
Emmaus, Pennsylvania, the Mechanical Mule 
harnesses the power of the pedal to provide 
winch-pulling power fc* farm tilling tasks. The 
power unit seen in the photo on page 60 is 
positioned at the head of a row while a tool- 
bar carrier is po.itioned at the foot of the row. 
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The Mechanical Mule 









































Mechanical Mite tool carrier with cultivator 
attachment. @ 
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As the operater of che power uate pedils, a high. 
test nvfon or polvpropvienc line fastened to the 
i aad the tool 


toot CATTLON, 
guided by a second person, pulled up the row, 


carrier is reeled in 


When one row ts conrpleted, the helper 
row, unreeling the power Ine as he walks. 
Simultaneously, the pedaler roves the power 
unit to the head of the next row, Wher every- 
thing is in place, the operation is repeated. 
This multipurpose implerment can be used for 
plowing, subsouing, 
as well as cultivating, Tools are quickly inter- 
changeable for tending three rows at a time. 


harrowing, and row-making, 


he tool carrier is light enough to avoid 

and narrow eriough for 

minimal row spacing for intensive crop produc. 
tion, Such intensive cropping systems tend to 


compacung the soil 


























hitting the operator in the shins, a ratchet-brake 
mechanism was buile into the unit. Depressing 
a clutch disengages the reel from the crank so 
the power line can be easily reeled out. 


Rodale Resources Division 
576 Worth St. 
Emmaus, PA 


18649 














FOOLS FOR CULTEVATLON 


reduce the need for frequent weeding, as the 


tightly spaced plants help to shade out the 
weeds. 

Dynomometer tests reveal Uiat an average 

man can exerta pull of L000 pounds with the 

Mechanical Mule. From a. sitting 

position, the energy of che strongest 

nnescles, those of the thighs, is relayed through 


aid of the 
human 


a bicyde crank mechanisnt to maximize lever- 
age. With spacer bars on the uptake reel, the 
effective diameter is increased for reeling in 
several feet of power line with each revohition 
of the crank—the equivalent of high gear. For 
harder jobs, the spacer bar can be removed for 
reeling in only a few inches of line with each 
revolution of the cranmk—the equivalent of 
low gear. Pulling speed is reduced, but pulling 
power is about doubled. 





e The rowmakiig tool stmultancously pre pares 
three rows for planting 12 inches apart, faciitat- 
ing uttenstee cropping systems. 


ES 


Spacer bars or the uptake reel of the Mechanical 
Mule reel in several feet of power line with 
each vevolution of the crank—-the equivalent of 
“high gear.’ 
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The Snail 


The Snail, 2 primary cultivation device, was 
developed at ure National College of Agricul 
tural Engineering, Silsoe, Bedford, U.K. as a 
possible solution to the problem of cultivating 
hard, dry sou in developing countries during 





The Snail 
National College of 
Agnicullural Enginecring 











than a small one. The principle utilized is that 
of a self-propelied winch controlled by one 
operator, together with an implement mounted 
on a frame and controlled by a second operator. 
The winch unit is driven forward to the extent 
of its cable, drive is engaged to the winch drum, 
and the cable draws the implement towards the 
winch unit, which is prevented from moving 
backwards by « self-anchoring sprag. 

in tests during the dry season in Malawi, 
sponsored by the Ministry of Overseas Develop- 
ment, the machine was found to work satis- 
factorily in most small farm conditions, and 
would be likely to be economical in areas where 
alternative cultivation methods were either un- 
available or more expensive. It is designed to 
operate in hard soils and would not be tech- 
nically satisfactory in wet land or in temperate 
areas. 


The Spider 


The Spider is a three-wheeled, self-pro- 
pelled winch-tractor which evolved from 


the 
rne 
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the dry season, so as to achieve early planting 
with increased crop yield the result, reports Peter 
Grassley. 

The machine overcomes the energy con- 
straints of human or animal power, is much 
cheaper than a large tractor and more efficient 











Snail and the Kabanyolo. In 2n article entitled 
“Are Small Tractors Possibie?,” * Peter Crossley 
reports that the Kabanyolo was an example of 
the “ingenious use of mass-produced compo- 
nenis in a chassis which was dezigned to be 
manufactured locally from stack materials.” He 
describes the Snail as an example of “a small, 


self-propelled winch, which provides a much 
higher draft force than a single-axle tractor of 
corresponding size and weight.” When the 
limitations of these two units were clearly de- 
fined, efforts were directed at combining the 
best features of both in the design of the Spider. 

Still in its early stages of testing, the Spider 
is being developed at the United Kingdom's 
National College of Engineering in Silsoe, En- 
gland. 

Crossley states that “the Spider consists of 
a fabricated chassis, on the front of which is 
mounted a 6.5 h.p. diesel engine, which drives 
the two rear wheels by means of a V-belt and 


* World Crops and Livestock, May/June 1977. 
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The Spider 
National College of 
2 Agricultural Enginecring 





chain reductions. In the center of the rear 


axle is a winch drum. Steering is tiller op- 
erated on a single front wheel, and the rear 
track 1s | meter wide.” 

“Te was anticipated that light-draft opera- 
tions would be carried out by direct traction 
4 mph, but that for high-draft work, the ma- 
chine would be operated in the same manner 
as the Snail, by driving forward to the extent of 
the cable and then winching in the implement.” 

Now, even before testing has been com- 
pleted on the Spider, plans are being drawn 
ap for an improved design. Crossley continues, 
“The proposed design is that of a lightweight, 
threewheeled tractor having 6.00 x 16 rear-drive 
wheels spaced at a 2-meter-wide track with a 
single 4.06 x 12 wheel at the front. The five 
kw. engine would be transversely mounted in 
front of the rear axle, the drive being sup- 
plied by a chain reduction. Further, enclosed 
chains would drive each rear wheel from the 
outer ends of the ‘iigh-mounted axle, in the 
right-hand section of which would be mounted 
a winch drum. Good ground clearance and 
lateral stability would therefore be obtained. A 
sprag and guide roller device would act in 
line with the winch so that the tractor could be 
driven with the right-hand rear wheel in the 
furrow, In the conventional manner, tor winched 


operations such as moldboard plowing. A patent 
has been applied for.” 

“No differential would be fitted, but as with 
the original Spider, either or both rear wheels 
could be engaged by means of dog clutches, 
thus allowing both wheels to be driven during 
light cultivation operations, or while moving 
forward prior to winching. In order to turn 
at headlands, the inner wheel would be de- 
clutched, alicwing sharp turns to be made; 
a reverse gear would not be required. By adding 
a second primary chain and dog clutch, an ad- 
ditional forward speed could be provided for 
transport work.” 

“Although lightweight, the Spider would 
optimize its performance for low-draft) opera- 
tions by virtue of its axle characteristics and 
reasonably sized drive wheels, The track spac- 
ing and high ground clearance would allow it 
to work in ridges. During high-draft winching 
operations, the machine would work slowly but 
effectively, and with the addition of a second 
man on the implement, could undertake opera- 
tions which no small tractor of equivalent size 
could attempt in poor traction conditions.” 

Such design work by the National College 
of Engineering is aimed at increasing the agri- 
cultural productivity in developing countries. 
One criticism of this finai design is the com- 
plicated operation procedure 


Present thoughts 
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include considering a switch to hvdrostutic ans- | eusohne engine to cultivate to a width of 14 
atission which would simplify operation, but | inches. Other attachments are available for 


UNIQUE CULTIVATION DEVICES 


F : «i \ : : é . : 
ioredse cost and decrease efficiency. ; quick amterchange ot the engine. including a 
i posthole digger and litter vacuunt, 


Kuranda industries Pty., Led. 
42 Bank St., PLO) Box 26 
Padstow 22EE. Australia 








Kuranda Rotary Cultivator 
The Australians have devised a cultivation 


unit which can be powered by any four-stroke The Friday Self-Propelled Power Hoe 






































geese The Friday Self-Propelled Power Hoe is a 

j 2 | 9 h.p. tractor specially designed for hoeing 

Ge | around individual plants rather than only be 

| we | tween rows. It is guided with individual turn. 

j 2 | ing brakes, thus leaving your hands free to 
: operate the controls for the hydraulically 


powered hoe blades. “Phough specially designed 
with strawberry cultivation in mind, it is good 
for alk row crops. It is particularly suitable for 
the organic farmer whe would prefer to culti- 
vate around individual plants rather than use 
herbicides. 

licorice : ‘Three different types of hoeing blades are 
LUE furnished with cach machine. An adjustable 
weeder will comb runners of young strawberry 
plants without damaging them while dragging 
out small weeds and leveling the ground. One 
hydraulic valve raises or lowers the cultivator, 
weeder, or hand hoes and also controis the 
fertilizer attachment. 






































Kuranda Rotary Cultwator Karanita industries | 








The Feiday Self-Propelled 
Power Fine 


Dye. 
aTa 

















The 92 tip. air-cooled engine powers one 
reverse and three forward speeds for a range of 
lg to Tamph. Lew rates of speed are necessary 
for thorough hoeing. “The hee has a [3-tnch 
crop clearance and weighs 1210 pounds. A 
fertilizer attachment and electric starter 
available options. 

‘The unemufacturer chatms that one man can 
culuvate, hoe, weed. and fertilize a whole acre in 
2 heurs. At this rate, he can assume responst- 


ae 


bilicy for caring for 25 ucres of strawberries. 


are 


Friday Tractor Co., Inc. 
Hartiord, ME 49057 





Farmers through the ages have devised 
almost every conceivable type of soil-working 
tool—ifrem nothing more than a tree branch 
dragged over the soil to level it, to sophisticated, 
spinning steel knives churning through the 
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ground. Some inventions work; some do not. 
Soine work better im certain soils than in others, 
Some work better in wet years Unan in dry, or 
vice versa. But be assured that whatever idea 
for tiling scil you may have, someone, some- 
where, has the tool for it. 


THE MOLDBOARD PLOW 

The moldboard plow is the traditional 
power tool for opening or breaking the ground 
in prepiration for planting. Characteristically, 
the moldboard, from which this type of plow 
gets its name, turns dirt completely over as the 
plow is pulled along, burying surface plant 
material and leaving soil bare, loose, and easily 
worked into a seedbed, Most moldboard plows 
have solid moldboards, though slotted mold- 
boards are also made and used in some soils. 

Some organic farmers think the moldboard 
plow is an undesirable tillage tool and put 
their faith in offset discs. This argument has 
been going on for over 50 years and won't be 
seted for 50 more. In the meantime, just 
remember that on a small, noncommercial 











Bhat Ate 





The orty drawhack of the moldboard plow is that it can cause greater erosion. The boy has kis hand on the 


slicing coulter. 
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ad. an old plow costing under $50 
adequate, while even the smallest, used offset 
disc, heavy enough to really chop up and in- 
corperate crop residue and green manure into 
the soul, will cost vou 10 to 20 times that much. 
The only drawback to the moldboard plow you 
wht need to remember is that it can cause 


is 


erosion, Dont piow steep slopes and don’t 
fall-plow even gentle slopes with a moldboard 
plow. 

Size is the first consideration when shopping 
for a used plow. For a two-bottom (two plows), 
(4-inch model, you need at least 2 25 h.p. tractor, 








‘ igus AGEs a 
good job on plats of ten acres 
or less, 


no 








and 35 would be better. (he f4-inch measure- 
ment is the width of the furrow each plowshare 
makes.) A015 hop. tractor will pull a 
izinch piow. (One of the cditurs of this book 
Gene Logsdon, recommends not going smaller 
than a ld-inch plow for field work, but this is a 
matter of personal preference. He finds that 
the smaller plows aren't heavy enough to satisfy 
him, especially for turning under green manure 
crops.) 

You may also have to decide between a 
mounted plow and a pull-type plow. Mounted 


plows attach to the tractor in such a way that 











Coulters cut, moldboards turn 
the sou over, and awteel to 
the rear adjusts the plowing 
depth, 


SR 

























Here the pull-type plow 1s in 
arated position with tts rear 
whee completely off the 
ground, 


later, so you should check before you buy. 


they can be raised compleiely off the ground 
for ease in backing into tight corners of small 
fields or garden plots and in transporting them 
over the road. They are more difficult to at- 
tach to the tractor than are pull types, require a 
power take-off connection and/or hydraulic 
pump, und are more expensive. 

Pull-type plows hitch and unhitch rather 
easily by comparison and are cheaper, but they 
are far less maneuverable. On some two-bottom 
pull-types, the rear wheel lifts completely off the 
ground when the plowshares are in the raised 
position. That's a desirable characteristic, since 
it lets you back the plow as easily as you can 
a twowheeled trailer, When you cannot back 
up it plow, it is almost impossible to work small 
areas or tight corners where turning space is 
very lemited. 

The older two-bottom plows are all pull 
types and are perhaps 2 better buy for the 
money, even if they are a little awkward. Few 
of them are wern-out—they just hecome ob- 
solete. A cog and gear mechanism powered by 
the revolving left wheel of the plow raises and 
lowers the plowshares when activated by pulling 
2 Wip rope. When you come to the end of the 
field, you tug gently on the rope and the plow 
lifes out of the ground. Another gentle tug 
and it drops into the furr-w again. The trip- 


ping mechanisms probably wear out sooner or 


Most likely, the plow points will be dull, 
and you will have to get ther sharpened or buy 
new ones. When you order new ones, you will 
need to know the eame and model of your 
plow. 

Check the two levers on tie plow. Each 
lever raises or lowers the wheel closest to it. 
The shorter lever over the furrow wheel sets 
the depth of the plowshares, while the longer 
one levels the pitch of the two plows so that 
they plow evenly at whatever depth. Sometimes 
the levers are broken, cracked, or bent, especially 
the shorter one, from trying to adjust plow 
depili white ii 
ways make the short lever adjustment with the 
plows raised. “The long lever can be adjusted 
from the tractor while you are in motion. 

The lever handles have a hinged piece 
which you squeeze against the main handle to 
lift the lever pin out of the slot that it’s in. 
With the slot pin lifted, you can move the lever 
up or down. The lever pin may be rusted tight, 
or the spring that keeps proper tension on it may 
All are fairly 


the eli crvgys 
i Le POR 


roe sbeseses, searee 
IC pROWS aPC GH 


have become rusted or broken. 
easy to repair. 

Perhaps the most important point is to be 
sure cach plow point is preceded by a coulter-— 
the disc that slices off the soil which the mold- 
board will turn over. Coulters are easy to take 
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This ts how to adjust the 
short lever for depth. 








off of one plow and put on another plow: hence, | 
they are easily lost. An old plow may cost only 
$10, but if the coulters are missing, replacements 
are liable to cost vou $50 or more. 

Next, check the condition of the moldboards 
and plow points. If the surfaces where the dirt 
slides are very rusty end pitted, you will have 
a difficult time getting the plow to scour Dirt 
will stick to the steel, and the plow won't be 
effective. {{ there’s only a little rust or shallow 
rust, it will wear off quickly when you plow, 
leaving the shiny, smooth steel surface necessary 
for good plowing. Better yet, an old plow that 
has heen cared for will have its moldboards and 
plow points covered with a coat of grease or 
oil when vot in use to protect against rust. Be 
sure you treat your plow ourfaces to the same 
protection between plowing seasons. 

A rusted moldboard may be reclaimed with 
fine sandpaper and rust remover, but if badly 
pitted, it will never scour very well. Look for 
another plow. 

You want the plow to make even furrows, 
not every other one higher or lower. If the 
latter cor.dition prevails on your plowerl ground, 
keep changing the lever positions until the 


on aero nak ane ee a Oo " . I 
turned furrows all Iook kevel wiih each oiler. | 





Remember that the right wheel runs in the 
furrcw four to six inches lower than the left 
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wheel if you are plowing four to six inches 
deep So when you make your first pass acress 
the field, there is no furrow for the wheel to 
run in, and therefore you need to adjust the 
plow depth lower. Otherwise, the front plow 
won't go deeply enough into the ground. On 
the second round, you will have to rcadjust, 
because then the one wheel will be in the furrow. 
Likewise, on your last round, when you are 
finishing a dead furrow, the other wheel will 
drop lower than normal, and you will have to 
adjust the depth again. If you don’t, you will 
gouge out too deep a dead furrow. 

Pulltype plows require a special clevis to 
atiach them properly to the tractor drawbar, 
‘Phe clevis is first bolted to the actor drawbar; 
then the wactor is backed up to the plow tongue, 
and the clevis is pushed into the hooded plow 
hitch until it latches—-you can hear the click. 
If you are alone, with no way to lift the plow 
hitch up in line with the clevis so you can back 
the tractor into it, you will learn haw to stop 
at just the precise distance from the plew hitch, 
get off the wactor, lift the hitch or push down 
on it, and force it into the clevis. 

The reason for the somewhat complex 
Tis are iit ticdealonsi 023 puil-iype plow is to 
keep the plow from breaking should you hit a 
root or stone underground. When that ha; 


























matically, and the plow, unhitched, stops im- 
mediately, saving miny repair jobs. 


rope too tightly to the tractor scat, Loop it 
through a weak hook of wire so that if the plow 
connes loose, the rope will too. Also, leave 
plenty of slack in the rope so that it doesn’t 
tighter up and trip the plow when you are 
turning at the end of the field. 

Because of the way a plow works, you can't 
just root the soil up any way you please. A 





The fleriecant iwv-wey, 


reversible plow attached to 


oe serie tipacache 
Bria pwe tO’ 


yy Of 
ar? ok 
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The plow hitch 1s seen here 
pust before it ts coupled to 
the clevts. 


plow lifts the soil from one place and deposits 
it eight to twelve inches to the side of its origi- 
nal position, ‘The ditch that is left is called a 
furrow. After the first: pass across the garden 
or held, the furrow ditch is there to throw the 
dirt into from the second furrow am} so forth. 
When you are finished plowing, you will have 
at least one furrow leit over. This is called a 
dead furrow, Naturally, the first time you plow 
across the field or garden, von do not have a 
furrow already there. So the dirt turned over 
by the plow blade falls on the normal soil sur- 
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2 headland. The art of plowing demands that in 
subsequent years of plowing, you make your 
headlands fall where last year's dead furrows 
were, and lust vear’s headlands then become this 
vear’s dead furrows. If you don’t do that, your 
held will become less level every year. 

Conuuonly, moldboard plows are one-way 
plows, buc two-way plows are made, and they 





ear 





two-way plow has two sets of plows, one abave 
the other. At the end of the furrow, the operator 
cin flip the two over, so the tap will swing down 
in plowing position and the bottom will swing 
up out of the way. He or she can then proceed 
to plow back in the same furrow just made, 
which would be impussibie with a one-way 
plow. The two-way plow eliminates dead fur- 
rows and headlands and is very handy when 


are often called hillside or reversible plows. A plowing terraces or contours on hillside land. 











A line of moldboard 
plows may be used 
with either the 
spring trip or asa 
shear-pin type plow. 
Coulter blades and 
gauge wheels are 
available as optional 
equipmert, Plow 
models include a 
one-bottom 16-inch 
low, a two-boitom 
12-inch plow, ora 
two-bettom 14-inch 
plow. 

Independent Mfg. Co. 
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Far If and 18 hp. garden tractors 
equipped with category 0 three-point 
hitch, the Brinly-Hardy 12-inch mold- 
board plow features an adjustable gauge 
wheel with scraper to control plow depth 
in varying soil conditions; a throwaway 
share jor lower replacement costs, ll-inch 
adjustable coulter, and adjustments for 
landing and width of cut. 

Brinly-Hardy Co. 
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NORTH AMERICAN SOURCES OF MOLDBOARD PLOWS 


SINGLE-BOTTOM 
MOLDBOARDS 
DOUBLE-BOTTOM 

* (or more) MOLDBOARDS 
REVERSIBLE 
MOLDBOARDS 
SPARE PARTS & 
ACCESSORIES 
DISC PLOWS 


ALLIED FARM EQUIP. (KVERNELAND) 
BRINLEY-HARDY 
J. L CASE x 


CHROMALLOY FARM & INDUSTRIAL EQUIP. 
MENT CO. Xx 


CORSICANA GRADER & MACHINE CO. 
IMCO (INDEPENDENT MFG.) 
INTERNATIONAL MODERN MACHINERY, INC. 


SPEECO (SPECIAL PRODUCTS) 
available from TSC & CENTRAL TRACTOR 


~*~ 


Pe ST PE OS 
PL PST pe] 





INTERNATIONAL SOURCES OF MOLDBOARD PLOWS 


ACM EQUIPMENTS x X 
AGROMET MOTOIMPORT x 
BEAUVAIS & ROBIN X x 


Tere an sepa aneaniyngntA PAR RAchnsp AAR SEVEN SRR RAAT NANA te A AORTA” AN AEE A NS EE RI 


CECOCO X xX xX. 
Xx 


FISKARS 


HUARD-VCF-SCM x x xX 


Has 


NARDI MACCHINE AGRICOLE 


PIERCE OF WEXFORD x 


SYNDICAT DE L’;OUTILLAGE 
AGRICOLE ET HORTICOLE »¢ 


TONUTTI S.P.A. Xx ».¢ x 
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THE CHISEL PLOW 


Challenging the moldboard plow for sie 
lead in farmer popularity, especially in hilly and 
dry country, is the chisel plow or the very sintlar 
Geld cultivator, sometimes called simply the 
digger, This plow consists of sets of curved 
uunes or small shovels which dig up the soil to 
a depu: of 12 to 18 inches, toosening and lifting 
ig, but mot turning it over like a moldboard 
plow does. The chisels are shaped in an arc, 
something like the letter C so that the point 
penetrates the soil ahead of the shank. Chiseled 
ground is not nearly as subject to wind or water 








CHIGEL POINT 
NOTE: ARKOVS INDICATE SOIL DISTRIRSUTION 
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DIAGRAM SHOWING RELATIVE DEPTH OF PLOW 


t 


erosion as moldboard-plowed soil, Some plant 
muiterial remains on or near the surface to hold 
the soil in place. 

Chisel plows come in several designs, either 
with twisted shovels or straight shovels. Straight 
shovels are usually two inches wide, while the 
twisted ones vary up to four inches wide. 
Twisted shovels tend to stir and mix the soil 
more than the straight type and are used when 
heavy plant residues need to be mncerporated 
into the sor, 

Most chise! plows demand big tractor 
power. A [3-foot chisel operating ten inches 
deep at five miles per hour requires 120 horse- 





MOLD BOARD 


1 


A chisel plow with depth wheels. 
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together so thn vou can remove individual plow—a series of straight coulters in front af 
blades (or shanks) to reduce che pulling load. the chisels to cut up the plant residues. You 

Po avout januning plant residues in front don't have to use a stalk chopper or disc ahead 
of the Dhides, whieh can happen where surface of this kind of chisel. But it requires a large 


power. However, arost: cheel plows are pur | facturers have combined the disc and the chisel! 
| tractor to pull it. 


trash (orgume crop residue) is heavy, manu. 











The Cole 510 system for 
chisel disking with four 
Springs, center spring, stx 
discs, and a smoothing drag 
for category 0 and I three- 
point hitches. 

Cole Mig. Co. 














FARMING ORGANICALLY WITH NO-PLOW TILLAGE 


Aiter 27 years of organic farming, the Mundt family in Michigan has developed a unique combina. 
tion of green manuring and no-plow tillage to stop erosion and grow better crops, They're building 
isimius, high-quality soil, on a sandy, hill farm. “To incorporate the lush growths of sorghum-sudan 
grass, the solid-stand corm, and buckwheat, Bill Mundt uses a heavy, ollset disc. Ht almost scems to work 
iivackes in the sandy ground, “Pwo passes, the second at right angles to the first, over a jungle of cight- 
foothigh sorghum-sudon, and the plants are incorporated into the soil, ready for a broadcast seeding of 
buckwheat or rye. After the seeding, another pass with the disc covers the seed, levels the surface 
fairly well, and firms the soil to sprout the seed. But still the ground is thick with chopped organic 
matter which reduces erosion to a minimum. The soil is so biologically alive that the rotting process 
of the incorporated leaves and stalks begins immediately. Each year the sand becomes richer in humus. 
“It works. The best proof [ have is that I'm raising fairly good creps right over areas that were stone- 
filled gullies 30 years ago,” says Mundt. 

His other main cultivating tool is the field cultivator or chisel plow (some farmers call it a digger 
or chisel), which can be set deep to open up the ground. On grain stubble, sod, hay field, corn or bean 
fields after harvest, the chisel can be used as a primary tool to break the ground as well as plow it, but 
without turning it completely over on the surface and allowing easy crosion. Fall-chiseled soil can be 
gone over with a disc in the spring and planted. “Iwo chiselings, the secomd at a right angle or bias 
slant to che first, can be planted with a drill, pulling a disc ahead of the drill. Or it can be broadcast- 
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To prevent loosened piant trash from 
chisdling the second time through, Bill 
Mundt uses “beavertad” ripper blades 
which are six inches wide—wider than 
regular chisels. 























if 
cei 


planted and covered with the disc. “For a plowdown crop, you don’t need Lo have a smooth soil surface. 
Leaving it a lite rougi catches and holds moisture better,” says Mundt. 

When incorporating heavy trash, field cultivators are apt to plug up. “The first time through 
you're okay,” points oue Mundt, “But the second time, the loosened plant trash will collect in front 
of the chisel. “Vo prevent that, 1 use what are called beavertail ripper blades. ‘They are six inches 
wide-—wider than regular chisels. What they do is throw dirt ahead of them in enough volume to 
prevent the jamming of plant material on the blades. You have to drive fast to get the proper action.” 
i plugging still persists, or if you want to dig the ground so deep the tractor won't pull your field culti- 
vator, you can remove every other blade and still do a fairly adequate job of primary cultivation. 

Neither offset dise nor chisel is a machine for small tractors. “Figure you need five to eight horse- 
power for every foot of width of vour tool,” says Mundt. Since ten feet is about minimum width for 
standard American affser discs and chisels, you're talking about a tractor of at least 50 horsepower for 
the smallest models. 

Mundt sometimes uses hit chisel after the disc. “Where crosion is a bad problem, you can cultivate 
lightly with the disc a couple of times and chop the trash into the top fayer of che soil. Then, with the 
rash Gn top ta protect the soil, you can go deep with the chisel and open the ground without burying 
the top mulch.” 
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Working with large amounts of phint matter can cause problems when vou are cultivating weeds 
Ia tow craps. Plane material collects on cultivator shovels. “High-clearance sweep shovels are one way 
around the problem,” says Mundt, “but a better way Ive found is the high-speed Danish cultivator. 





‘Eis model is a Noble front Sac City, Yowa.} Vhis row cultivator bas narrow tines for shovels, and when 
pulled chrough the ground they shimmy and shake, avoiding buildups of plant debris and clumps of 
sod, Thad ne trouble even cultivating corn that Thad planted in a field previously sown with orchard 
grass, which always leaves troublesome clumps of roots when you work it up.” 

The payott? Very hede erosion, low overhead, and satisfactery crops. “We don't get high 
vieldis.” says Mande. “We aren't caterested in that, We're looking for quality. We're satished with 80 
ty 90 bushels of corn. We feed it to our milk cows and beef animals and believe they respond with 
better efficiency than if they were fed highly chemicalized, heat-dried corn. We don’t even plani for 
high yields. [ ike a plant population of around 17,000 in {0-inch rows for corn.” 





The chisel and Danish 
ctdtivator are Munde’s 
alternatives for the mold- 
board on his highly erosive 
soil, 





The Cole $19 system set for 
chiset plowing with four 
iprings, center spring, and 
gauge a'heels for category 
Gand 1 three-point hitches. 
Cole Mfg. Co. 











TOQLS FOR ci MESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 





SOURCES OF CHISEL PLOWS/SUBSOILERS 


BEAUVAIS & ROBIN, ETS. 
BOMFORD & EVERSHED LTD. 

J. |. CASE 

CECOCO 

COLE MEG. 

CORSICANA GRADER & MACHINE CO. 
DELAPLACE, ETS. 

W. HERTECANT 

HUARD-UCF-SCM 


Sel 


JEOFFROY MFG., INC. 

KMG (KELLEY MFG. CO) 
KOEHN MFG. & DISTRIBUTING 
PLANET PLOWS, ING. 

ROYAL INDUSTRIES 

SEARS, ROEBUCK & CO, 
SOUTHEAST MEG. CO. 
TAYLOR IMPLEMENT MEG. CO. 
TRACTOR SUPPLY CO. 











ADEE DNIATTIANATAT te VEEL 1 t *EYTRIIS ia of 
NEERNATIONAL MODERN MACHINERY, 4A 


COMBINATION SUBSOILER; 








UNITED FARM TOOLS 
WIKOMI MFG. CO. 


* Available with planter attachment. 








The Subsoiler 

The chisel plow is not quite the same as 
a subsoil plow, sometimes called the deep chisel, 
or V-plow, though the actions of the two imple- 
ments are now being combined into one ma- 
chine. The subsoiler is a much heavier tool 
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with narrow ripper blades that dig deeply into 
the soil to break up compacted layers for better 
drainage and root penetration. 

The subsoil plow is a clear indication of the 
weakness of modern farming methods. It was 
designed to offset the negative effects of heavy 


























The subsotler assumes the shape of the chisel, but it as 


a much heayicr-duty tool which penetrates deeper as 


well, 


tions Of alfalfa amc sweet clover, whose roots 
formerly penetrated into and broke up hardpan, 
a slaterike layer of soil 6 to 8 inches beneath the 
surface, caused by compaction from heavy 
machinery. 

A cure for hardpan, though only a tem- 
porary cure, the subsoiler is a deep-penetrating 
chisellike plow which requires a tremendous 
amount of power to pull, A small-scale operator 
shouldn’t plan to pull more than one subsoiling 
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Years of moldboard plowing 
sored crea: of Aes opocbleeee 
rite tése wy fer ety FOEPER TEETER’ ¥ 
have left this layer of 
hardpan which only the sub- 
sou plow can penetrate. 
National Tillage Machinery 
Laboratory 









plow with a small tractor, and only a larger 
small tractor at that. 


The Disc Plow and Offset Disc 

Disc plows are a third type of soil breaker or 
sodbuster. The original kind, which was fash- 
ionable in the middle 40s, consisted of from 
two to st large, heavy discs, which when pulled 
at a stant, turned the sor] over somewhat like a 
moldboard plow. ‘Though sull used in sume 
areas, they are being replaced by the offset disc, 
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The narrow sections of tas spike-tooth harrow 
are light and easy to Lift for orspection. 


Fam 





TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE 




















The cement blocks increase 
cutting depth on this eight- 
foot, pulltype tanderr. disc 

harrow. 








FARMERS 


The narrow sections of this spthe-tooth harrow 
are light and easy to Lift for inspection. 








which resentbles dbo conventional tandem disc, 
but ts much heavier and is composed of only 
two gangs of discs positioned one behind the 
a bias to each other. (Pandem discs 
trave four sea of gangs, two behind two.) At 
present, ollset discs are very popular with farmers 
who have experienced croston problems with the 
moldboard plow. What's more. the ollset disc 
imeorporate rank, tall stands of green 
miunmure better Chaim x chisel plow, and without 


other at 


will 
vlugeing with crop residue, 


The Disc Harrow 

Atier a field is plowed and before it 1s 
planted, the soik has to be worked into a fine 
secdbed, 

‘Phe standard tools for fining and leveling a 
good secdbed are the tandens dise and uhe spike 
toothed barrow. “Phe disc does the fining, and 
the harrow levels out the gouging marks of the 
disc, Hand tools in the garden do roughly the 
same operation when heeing spaded soil into 
w finer fexture and then smoothing ie with a 
garden rake. Your hoe is the disc, your rake, 
the harrow. 

EE you can afford only one tool for this 
operation, make if a tandem-disc harrow. Old 
ones are common and often low-priced in the 
smiahl 6-, 7-. or 8-foot widths. Yours shouid be 
wide enough to cover your iractor’s wacks when 
ding it. H the disc bearings are worn out, 





Location of grease zerk on 
dice. Nate the correct 
positions of the scrapers 
against the disc blades. 
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thougit, so that no amount of grease will get the 
blades rolling smoouly, look for another disc. 
Pliere’s usually one bearing for every two pairs of 
disc blades, Purp them {ull of grease and keep 
them that way, 

Old disc blades are equipped with scrapers 
that are supposed to keep dirt from building up 
on them. On an old disc, they almost always will 
be bent out of position or loose. You may have 
to straighten aud/or rebolt them. (Sernetimes 
old bolts and burrs can be tightened. but more 
often they are rusted solid and have to be cut 
off and replaced.) Actually, if dirt is building 
up on your discs, nine times out of ten it means 
your clay soil is too wet for disking. When the 
soil is fit and the disc blades shiny—at least on 
thet edges---dirt will seldom clog them. 

Mounted discs, like mounted plows, are 
very nice for cultivating small plois and have 
the sane advantages and disadvantages as the 
latter. Newer pull-type dises have rubber tires tor 
transport and are raised or lowered to any 
desired depth by hydraulic pumps. Ef your trac- 
tor is equipped with hydraulic power, its poten. 
vial usefulness is fust about double that of a 
tractor not so equipped. If you are going to 
have to move your disc any distance on roads, 
you will need a fully mounted or rubber-tires 
cline. 

Older discs cou move from one fieid to 
another oniy on their dise blades, so the disc 









































The crank for adjusting the 
slant of the disc blades, 
Below, the siding tongue 
assembly may he moved back 
and forth to slant or 
straighten the disc, 





ont get your disc in good ad- 
just about ruin a field in a few 
ice will look like the South 


sstble, pull a harrow behind 
finest leveling. (We say “when- 
cause if you are disking heavy 
eat or bean straw, you can’t 
w behind the disc. It would 
rc stalks.) Sail, two-section 
0 feet in width are fairly easy 
e purchased for anywhere from 


you will find have levers that 
‘ont nearly horizontal to nearly 
Kor deepest digging, you: set 
1. For dragging over ground 
nes woud clog the harrow, or 
lanes and uncultivated fields, 
tly horizontal, Someplace be- 
es is usually best for leveling 
disc. 
@ in sectiens usually about 4 
ctions attach to a front draw- 
ho may be wood or steel. The 
taches to the back of the disc 
er sothworking tool) by mean: 
rrangement. The harrow se 
he drawheard beam by chain- 
as. On old discs, these are often 
out. Or they are replaced by 
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gangs must be adjusted oat of cutting position. 
A disc blade cuts and works the soil when it is 
slanted slightly sideways from the direction in 
which it is being pulled. “Phe more slant, the 
deeper it digs. Moved out of shunt completely, 
the blades roll along like wheels, barely cutting, 
mto the soi at all. On ald discs, you can make 
the proper change from the tractor seat by 
means of a rope attached to a pin on the sliding 
dise tongue, With the disc hitched to the tractor, 
ve: pull the pin out of the slot it is resting in, 
drive forward, and the disc ganes straighten up. 
Release your pull on the rope, and the pin falls 
into another hole, “To put the dise back in work- 
ing position, pull che pin, back up slowly, and 
the stiding tongue assembly pushes the disc gargs 
hack fata skit position. Further adjustments 
can then be made by turning the crank above 
the disc tongue. The crank is intended to be 
turned from the tractor seat on most rmocicls, 
and it will turn much easier when the disc 's 
actually moving. 

No matter how much you fuss with your 
disc adjustment, getting the thing to leave a 
perfectly level swath 1s nearly impossible. HH 
the front dises are cutting tou deep in relation 
to the back, the center of the swath is too low, 
while the edges of the swath stay too high. If 
the back dises are cutting 100 deep in relation 
to the front, you have the opposite effect, “Phe 
faster you go, the more this unevenness ty accen- 


AG 











The crank for adjusting the 
slant of the disc blades. 
Below, the sliding tongue 
assembly may be moved back 
and forth to slant or 
stratohten the dise, 





tuated. If you don’t get your disc in good ad- 
pustnient, you can just about rua flektin a few 
The surface will look like the South 
Jersey surf. 

Whenever possible, pull a harrow behind 
vour disc for the finest leveling. (We say ‘“when- 
ever possible” because if you are disking heavy 
corastalks, or straw, you can't 
utilize the harrow behind the disc. It would 
clog up wilh the staiks.) 
harrows of 8 to 10 feet in width are fairly easy 
to find and can be purchased for anywhere from 
$25 10 S125, 

The harrows you will find have levers that 
adjust the teeth (rom nearly horizancul to nearly 
vertical positions. For deepest digging, you set 
the tecu vertical. For dragging over ground 
where plant residues would clog the harrow, or 
for moving over lanes and uncultivated fields, 
set the teeth nearly horizontal, Someplace be- 
tween the extremes is usually best for leveling 
ground behind the dise. 

Harrows come in secticns usually about 1 
fect wide. “Phe sections attach to a front draw- 
hoard beam which may be wood or stecl. The 
bean, in turn, attaches to the back of the disc 
(or tractor or other soeil-working tool) by mear 
of a hink-chain arrangement. The harrow se: 
lions connect to the drawboard beam by chain- 
lisik-type steel rings. On old discs, these are often 


vears. 


wheat or bean 


Suiail, Uwo-section 





inissing or worn out. Or they are replaced by 





baling wire. Sometunes the hooks on the harrow 
ov the drawboard beam to which the rings 
attach are broken olf ALE that’s fixable, but 
Rrow what voure buying. 

Phe levers are about the only other parts of 





The {MCO Intermediate disc 
hayrow ts destyned to be used 
asa mediion-weight tandem 
harrow, Ht features a welded 
frame, gang adjustments of 
5° ta 20° with positive 
locking in position, 7A. or 
9-inch blade spacing, cutting 
widths of 5 feet 9 inches to 

& feet I] inches. 

Independent Mfg. Co. 





you can just ignore broken levers if the teeth are 
already set about right. Yes, broken levers sell 
cheap. 


Cultipacker 


If clods are a problem in your spring-plowed 
soil, you may eventually want to add a culti- 





TOOLS FOR CULTIVATION 





harrows that wear out. “Fhe notch pin may be 
rusted ught, or the spring may be. or both; or 
the red that connects the notch pin to. the 
handle may be broken. Broken levers require 
welding, If you are really shore of cash or time, 


The Brinly-Hardy Model DD-1000 
tandem disc harrow is equipped with 
four gangs, each having four Il-inch, 
heat-treated, steei discs. Gangs may be 
sel at angles of 10°, 15°, er 20°, or 
moved horizontally, Width of cut ts 
approximately 32 inches. The heavy- 
duty frame ts designed to hold 
concrete blocks for additional batiast. 
This tu plement w destgned for Lf to 
IS hp. garden tractors with category 
O three-point hitch, Weight: 182 
pounds. 

Brinly-Ehuvdy Co. 





mulcher or cultipacker to your repertoire of 
tillage tools, Aud, in time, a small chisel plow 
and/or field cultivator will certainly be in order. 
But with plow, disc, and harrow, you're on your 
way. You should be able to handle up to 40 
acres of diversified cropland with a 35 hp. 
trator, a two-bottom plow, an 8-foot disc, and a 
10-foot harrow. 


— 
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es 
ma z = 3 
5 Ue 3 ee 
Sof #2 42 Fe & 
BO #®O0 8O OS ce 
sg 52 22 fe 5 
B= Gf ce Gz 5 
ACM EQUIPMENTS xX 
BEAUVAIS & ROBIN ETS. X xX 
BRINLY-HARDY CO. xX Xx 
BROWN MFG. CORP. x 
CECOCO X X 
CENTRAL TRACTOR xX 
EDWARDS EQUIPMENT CO. X 
FARNAM EQUIPMENT CO. , X 
FUERST BROS., INC. xX 
GHERARDI X 
W. HERTECANT X 
HUARD xX 
IMCO X 
INDUSTRIAS METALURGICAS xX 
INTERNATIONAL MODERN MACHINERY, INC. X 
JOHN R. KOVAR MFG. CO., INC. X x x x 
MONTGOMERY WARD X 
NOBLE MFG. CO. Xx x x 
PIERCE xX X 
SEARS, ROEBUCK & CO. x 
SOUTHEAST MFG. CO. x 
SPEECO X 
TAYLOR IMPLEMENT MFG. CO. xX 
TONUTTI S.P.A. xX X 
UNITED FARM TOOLS xX 
VASSAR CO. xX 
WIKOMI xX 
Fhe Rotary Tiller walking tractors are available, as well as the 
The rotary tiller can be used in place of a popular self-propelled garden tillers. The rotary 
moldboard plow. Heavy ones for farm tractors tiller is probably the ideai tool fur incorporating 
and medium-sized ones for large, commercial, | organic matter and avoiding soil compaction. 
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However, it is the nature of the tool that it can 
only move slowly across a field, and for that 
reason, it has not gained popularity on larger 
farms, When heavy stands of green manure have 
to be incorporated inte the soil, the rotary tiller 
nrust usually be preceded by a stalk chopper or 
rotary mower to chop the plant material. Other- 
wise, rotary tiller dines will frequently entangle 
with crop residues. 














fn action, @ rotary tiller among the vineyards as pulled 
behind the Holder AIS tractor, 
Holder 
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THE HOWARD ROTAVATOR 


by Thomas J. Ulick 


The Howard Rotavator is a fine tilling tool available for the small- to medium-sized vegetable 
grower, It allows you to prepare a seedbed in conditions which would be impossible for other types 
of tractor-powered or horse-drawn equipment, provides an incomparable seedbed, aerates soil, incor- 
poraies crop residues, and so forth. It very well may be used for cultivating, bed forming, and other 
operations, and may be coupled with planters or drills for one-pass tillage and planting. I have found 
ubjections that rotavators require excessive amounts of tractor power unfounded. I operate an 80- 
inch rotavator with a 45 horsepower, Ford 3000 diesel tractor on about two gallons of diese] fuel per 
hour. { can easily cover one to one-and-one-half acres per hour, and by making two or three passes am 
able to work 12 to 14 inches deep under most conditions. Howard Rotavators are distributed by a 
worldwide network of dealerships, a Hist of which can be obtained by writing: Howard Rotavator Com- 
pany, Harvard, IL 60033. 





Fisthle on this rotary cultivater are the 
three attaching points of a three-point 
hitch, the rotovating tines, and the power- 
take-off connection for hitching to a trac- 
tor PTO shaft. This is the Ferrari Super 
L rotary tiller. 





Ferrari International, Inc. 
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THE SPRING-TOOTHED HARROW 


The spring-toothed harrow is used prin- 
cipally as a soil leveler behind a disc, though it 
digs more deeply than the spike-toothed harrow. 


The spring-toothed harrow collects surface trash 
and plant material very easily and is therctore 
seldom usable in organic farming except after 
the moldbourd plow. 





HARROW IMPROVISATION 


by Rob Johnston, Johnny's Selected Seeds 


There is a tool often called a Scotch Harrow, a fencelike grid of chain, which is tractor-drawn to 
level a seedbed. Well, I'd wanted one for years but never felt we could afford it. Anyway, we now 
achieve just about the same effect by attaching a large old barn beam behind the disc harrow with a 
towing chain. The beam drags along behind the disc, leveling out high spots and filling in the ruts 
left at the edge of the harrow. If we need a really perfect seedbed for some delicate crop, we take time 
to go over the piece with a steel garden rake and have found it important to have one with an extra- 


long handle. This really gets it smooth and permits easy location of surface debris and stones. 





The Cultimulcher 

The cultimulcher or pulvimulcher is a com- 
bination of spring-tooth harrow and culti- 
packer—a set of cultipacker wheels in front and 
rear, with harrow tines in the middle. It is used 
(if at all anymore) to put a smooth surface of 
fine soit on recently plowed ground to prevent 
moisture from escaping in a dry planting season. 


WEED CONTROL TILLAGE 


Cultivating Blades 

The old saying, “There are as many opin- 
ions on a subject as there are people thinking 
about it,” holds fairly true for weed cultivators, 


~ 


\ 


aan 


Py ie 


2 


The “spring” in the spring tooth protects the tool 
when it hits a hard object. 
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Vhere seem to be as many different kinds as 
there have been farmers who like to tinker. 
Some blades are shovel-shaped, some spear- 
shaped, some almost identical to the teeth of a 
spring-tooth harrow, some little more than 
narrow steel bars. All have some kind of spring 
or give to them. Spring-trip shovels will snap 
back out of the ground if they hit a root or rock 





The Wikomi one-row Vibrating “S” Tine Cultivator 
with an optional one-row shield. The vibrating char- 
acteristic allows the share to vibrate strongly sideways 
to churn the soil, It provides proper tine spacing. 
with lateral tine spacing adjustment for 20- to 40-inch 
row spacing. 

Wikomi Mfg. Co. 


that will not budge. The very narrow spring-tine 
cultivators, often called Danish tooth blades, 
vibrate and wiggle through the soil and seldom 
collect plant residue, 








The rotary hoe is a special tool, consisting 
of several rows of pointed steel wheels, each 
about 10 inches in diameter. When pulled at a 
fairly rapid tractor speed, these wheels will dig 
out very small, germinating weed seeds without 
harming sprouted crop seeds if the latter are no 
more than an inch or two tall. The rotary hoe 
has become obsolete on farms where the use of 
herbicides predominates, but it is still an im- 
portant tool on other farms, since the most 
important weed control is that obtained between 
the time a crop is planted and the time it is tall 
enough to cultivate with a regular shovel or tine 
weeder. 

Rotary tillers convert to effective between- 
the-raw cultivation, especially those with a faster 
gear than the one normally used for deep tilling. 
It should be set so it does not dig too deeply 
when cultivating weeds. 








NORTH AMERICAN SOURCES OF CULTIVATORS 
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The IMCO one-row cultivator with reversible, heat- 
treated shovels. Heavy-duty spring tines and row 
shield a:e also available. 

Independeat Mfg. Co, 
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GO OF AF ee 
ALLIED FARM EQUIPMENT xX xX X xX 
BRINLY-HARDY CO., INC. xX* 
CENTRAL TRACTOR x 
EMPIRE PLOW CO. xX 
GANTT MFG. x 
GILMORE-TATGE MEG. CO., INC. (ALLIED) x 
GILSON BROS. Xx 
IMCO (INDEPENDENT MFG. CO.) X 
MONTGOMERY WARD x* Xx 
NOBLE CULTIVATORS, LTD. xX 
ROYAL INDUSTRIES Xx Xx xX 
SEARS, ROEBUCK & CO. X Xx 
SPEECO (SPECIAL PRODUCTS CO.) > 4 xX 





* Models with planter bar hookup. 
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“NORTH AMERICAN SOURCES OF CULTIVATORS 


“ROTARY CULTIVATORS 


| FILLAGE BEPLACE- 
MENT POINTS 
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‘CULTIVATORS WITH 
VIBRATING TINES 
DISC CULTIVATORS 
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INDUSTRIA METALURGICAS APOLO S.A. X co 
JUMIL, JUSTINO DE MORAES, IRMAOS S.A S.A. - x 
TTT TY Sanne Den 
PIERCE OF WEXFORD Peo ores je: een 
SCHANZL IN MASCHINENFABRIK GMBH ee ee - x 
TONUTTI SPA. tian x a 
YANMAR DIESEL ENGINE CO. . x 








¢ Models with attached fertilizer spreader, 
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-3— The Continuing Role of 


| Draft Animals 
Fede ee ee 
FARMING WITH HORSES 


by Wendell Berry 


A team of horses, living olf the hay and grain it helps to produce, is an embodiment of the life of the 
farmr—which, under good care, is perpetually self-renewing. A team is therefore not only a much cheaper 
source of power than a tractor, but it 1s also a source that in the long run will be much more dependable. 
And whereas th. wastes from a tractor’s engine only pollute the air, a horse’s bodily wastes will eirich 
the ground from which he feecis, thus significantly reducing the farmer’s dependence on the fertilizer 





























companies. 

And horses, unlike tractors, can reproduce themselves. Many small farmers will find it possible 
to raise a pair of colts a year from a team of work mares. If the quality of the colts is good, anc! if the 
horse market stays favorable, the work team may earn considerably more than its feed bill, and thus 


provide the farmer with a year of free labor, plus some profit. 
In the work itself, horses have certain advantages over tractors. They can be used safely on steep 
ground, where a tractor would be either dangerous or useless. A horse farmer can get into his fields 


On the decline: as 
power equipment 
like this one-row 
corn harvester taok 
hold, the significance 
of the draft horse 
began to fade. 
American Society 

of Agricultural 
Engineers 





more quickly after rain than can a tractor farmer. And horses do not pack the ground as much as 
tractors, It is generally acknowledged among the tobacco growers in my area of Kentucky that the work 
of horse-drawn cultivating plows has never been equalled by any tractor. 

Beyond these practicalities, there is the satisfaction that one gets from working a good team. A 
tractor may be handy, always ready to use, untiring, enormously powerful; but it is not alive, and that 
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is a great diiference. Te work all day with a wel -broke and willing team is a pleasure as well as a job: 
it is & cooperative venture, a sort of social event. Aud when the diy’s work is finished, to stable the team 
and water and feed them well, or te turn them out onto good pasture, is a comfort and a fulfillment. 
Eetween a farmer and a team there exists a sort of fellow feeling that is impossible between a farmer 
and a tracter, and for me that rates as a considerable advantage. 

Another thing [like about working with horses is their quietness. When you work with 2 tractor 
you hear nething but the tractor; it is a kind of isolation. With the engine roaring in your cars all day, 
you lose awareness of the other life that is going on around you. With horses, unless you are using some 
noisy implement like a mowing machine, you hear the wind blowing and the birds singing ard all the 
rest of the stirrings and goings-on of the countryside. 

And so there is a good deal that can be said in favor of farming with horses. There are, :n fact, 
a few widely scattered farmers who still do farm exclusively with horses. here are many more who 
keep a team or two for part-time use. And of course.there are the Amish, for whom farming with 
horses is a community ideal and a way of life. Nevertheless, it would be irresponsible simply to recom- 
mend to anybody who owns a farm that he should sell his tractor and buy a team. There are difficulties 


The draft horse farmer should 
be prepared to work a little 
harder physically than his 
mechanized neighbor. Here a 
team of blacks gets started on 
a@ morning's disking. 





in the way; it is important that I should now mention them, and that interested readers should con- 
sider them with great care, 


lL. In many parts of the country a good team is difficult to find. And though a good team is less ex- 
pensive than a good tractor, it will still be costly. At present the price of horses is high, and rising. 

2. Most horse-drawn equipmen: has been out of production for many years. Some tractor equip- 
ment, of course, is fairly easily convertible for use with horses. 

3. Horses are not standard. No two are exactly alike in looks, size, conformation, or disposi- 
tion. It is therefore extremely unwise for an inexperienced person to attempt to buy a team on 
his own. I have said that a good team is a source of pleasure. It is now time to say that a bad 
one is a curse, a nuisance, a liability—sometimes a danger. Some horsemen will take pride in 
selling good stock and in satisfying their customers. Some will sell poor stock with extravagant 
praise. 

4. Most important: It is not easy to work with and care for a team. It cannot be learned easily or 
quickly. A person who can drive a car can probably teach himself to drive a tractor in a short 
while, ‘To learn to drive a team well, you need a teacher, and you need experience. An inex- 
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perienced teamster cau easily injure or kill his team and can easily get injured or killed him- 
self. 

5. Obviously, then, a person inexperienced with horses who wants to farm with them is much in 
need of the advice and instruction of an experienced teamster whose intelligence and judg- 
ment can be trusted. And this brings us to the final difficulty: such people are getting scarce. 
The last generations that grew up working horses are dying out, and theic knowledge is dying 
with them. 


Fortunately, there are some experienced horsemen scattered over the country who have had these 
problems on their minds. And because of their efforts there begins to be some promise of help tor the 
would-be er the novice teamster. 

First, I want to mention, and recommend, The Draft Horse Journal (Route 3, Waverly, IA 
50677), edited by Maurice and Jeannine Telleen. This magazine is an assembly point for all sorts of 
information about sales, breeders and dealers, suppliers of equipment, and other items of interest. There 
are articles on the history, breeding, and care of draft horses. And in the short time that I have becn 
a subscriber, there has been an increasing number of articles on the use of horses for farm work. Anyone 
interested in farming with horses would find this magazine both a pleasure and a valuable investinent. 

In the Summer 1973 issue of the Journal, I was much interested to see an article which announced 
the first session of a Teamster’s School to be held at Indian Summer Farm in Cabot, Vermont. Accord- 
ing to the article, Ted Bermingham had undertaken to set up the school on his farm with the hope of 
preserving and passing on the knowledge and skill of “‘vhe last full generation of working teamsters.” For 
this purpose Mr. Bermingham had rounded up a faculty of experienced horsemen to teach the disci- 
plines of farming and logging with horses. Tuition was $150. This paid for all instruction, stall and 
board for a horse or team (if any), supper on Sunday night, and three meals a day, Monday through 
Thursday. Daytime instruction involved working at the chores of farming and logging. Study of the 
various tools and techniques always took place amid the practicalities of actual use. Students drove 
their own horses or horses furnished by the school under close supervision of the teachers. They also 
took part in the necessary stable work. The night sessions consisted of talks on such topics as horse 
husbandry, logging techniques, breeding, equine genetics, veterinary medicine, horse trading, and 
shoeing. 

Mr. Bermingham and his staff are well aware, of course, that the teamster’s art is complex and depen- 
dent upon experience, and that no novice could hope to become proficient at it in a few days. The 
school is meant to offer as full an introduction as possible to skills that the beginner can then practice 
on his own. There is no doubt that a few hours of work with an experienced teacher can save many 
hours of expensive and dangerous self-instruction by the method of trial and error. The students I 
talked to all believed that the school had been thoroughly worthwhile. So did their teachers—and so 
did I. 

I hope that such schools will soon be undertaken in other parts of the country. They would be 

good for the draft horse business, and they would be good for farming. 
_ The school was sponsored by the Draft Horse Institute, established in 1972 by Ted Bermingham, 
to collect and maintain the working knowledge of farming and using draft horses before it was lost. 
For information on the future sessions planned for coming seasons, you can write to Mr. Bermingham 
at Indian Summer Farm, Cabot, VT 05647. ; 


POWER FOR FIELD WORK 


by Joseph K. Campbell 


What are the sources of power for field work in the world? According to the FAO (Food and Agri- 
culture Organization of the United Nations), there are approximately 16.9 million agricultural tractors 
and 267.4 million horses, mules, asses, water buffalo, and camels in the world. Of course many of these 
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animals are used for Wansportation, but a large proportion of them are used as draft animals. There 
are also estimated to be 1,200,000.000 catde in the world. Most of the cattle are used for meat and 
milk, with only a few used as draft cows or draft oxen. The distrihution of the animals is shown in 


Table I. 








Table | DRAFT ANIMALS AND AGRICULTUXAL TRACTGRS 


(in thousands} 4 
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NORTH & CEN- 

TRAL AMERICA _ 193,407 7 17,339 2,967 3,367 oe 5,146.5 
SOUTH AMERICA — 212,444 166 16,837 5,934 5,410 — 525.4 
AFRICA 151,396 2,280 3,567 2,140 11,235 9,624 379.5 
EUROPE 135,363 " 433 6,115 844 1,584 pease 7,000.6 
USSR. 109,122 427 6,749 2 501 253 2,267. 
ASIA 356,439 128,455 14,085 Y,267 20,000 4,235 1,187.5 
OCEANIA 43,072 rome 580 5 2 437.2 
WORLD 1,201,243 131,769 65,272 14,154 42,101 14,112 16,893.7 





a. Based on tables 102, 103, & 125 of the 1975 FAO Production Yearbook 

>. Primarily for meat and milk 

c. Sum of tracklaying and four-wheel farm tractors over eight developed horsepower and/or weighing 
more than 850 kilograms 


What are the horsepower ratings of these various sources of agricultural power? Before answering 
this question, let’s review the relationship of force, work, power, and energy. 


The original source 
of the term 
“horsepower.” 

The Implement Age, 
1894 
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THE CONTINUING ROLE OF DRAFT ANIMALS 
A force can be visualized as a pull or push which tends to move the subject being pulled or pushed. 
For example, a force of 250 kilograms may be required to pull a plow through the soil. In agriculture 
we refer to this force as draft and animals which pull leads as draft animals. Whether the plow is 
pulled a meter or a kilometer, the draft in uhis example remains two hundred and fifty ‘lograms. 

The term work incluctes the dimension uf distance. Work equals force times distance. The metric 
unit of work is che kilog:aiuc meter. The English unit is the foot-pound. Note that work does not state 
the amownt of time required to do « lub. For exampiz, co plow a hectare of land reguires the same 
sueagnt ai work whether the job is done in twelve hours with a garden tractor or an hour with a large 
faem tractor, However, the nawer recarement: will be very different. 

Power is the iat of <iciis, «work. The iaster the work is to be completed, the greater the power 
required. The unit of power in the English system is the horsepower. In the metric system power is 
measured by the kilowatt and metric horsepower. Horsepower is actually the rate at which a large 
draft horse can work. When the eighteenth century Scotsman, James Watt, was designing steam engines, 
he was faced with prospective customers insisting upon knowing the number of horses which could be 
replaced by a steam engine. So Watt experimented with some draft horses and determined that a horse 
exerting a constant 150-pound pull walked at two and one-half miles per hour. Watt called this amount 
of power one horsepower. 





MAN AS A POWER SOURCE 


From the food he consumes, a man develops horsepower, but only one-tenth is available for sus- 
tained useful work. The remainder is expended in life functions of the body. Thus, as an engine con- 
verting fuel to mechanical energy, we are about 20 percent efficient. Our muscles do provide some work 
overload reserve. For bursts of energy of less than a second, up to six horsepower may be expended. 
A- ule of thumb for useful power for periods of four minutes to eight hours is mathematically expressed 
by: 


HP=0.35—0.052 log t (t is in minutes.) 


For example, a man can put out one-eighth horsepower over four hours, but if he is putting out 
one-fourth horsepower he will last only about 12 minutes. The above rule of thumb assumes a 35-year- 
old male European laborer. A 20-year-old male will be able to generate 15 percent more useful work 
while a 60-year-old will generate about 20 percent less. 

Man cannot compete successfully with engines or dumb animals as a source of power for constant- 
load repetitive jobs such as pumping water for irrigation. His low power output places him at a dis- 
advantage. However, man has a unique brain and is well adapted for jobs with a low power require- 
ment but demanding decision-making and dexterity of hand. For example, transplanting rice demands 
thought as well as dexterity—does the plant have sufficient roots? Is the spacing correct? 


DRAFT ANIMALS 


Oxen, water buffalo, horses, and mules are the primary draft animals. Camels and asses (donkeys) 
are more typically used as pack animals although they are used for pulling carts and tiliage toois in 
some countries. Viewing the draft animal as a machine, we see that it can feed itself, maintain itself, 
be programmed for automatic control, and reproduce itself—four functions a tidctor. cannot perform. 
As a mechanism, the animal is a jointed framework held together with ligaments and muscles. The 
engine consists of the digestive organs while the products of combustion are removed by the excretory 
system. The brain and nervous system provide a control system with a memory bank, logic circuits, and 
feedback loops. Joints and moving parts have a sealed lubrication system. Protecting the mechanism 
is a covering of hide which is resistant to damage and self-healing as far as minor dents and scratches 
are concerned. 

Unlike the farm tractor, however, draft animals can be purchased in a very limited range of horse- 

“power, cannot be worked continuously, and continue to burn fuel when not working. 
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An FAO publication states that when used as draft animals, bovines have an energy efficiency of 
9 to 10 percent and members of the horse family 10 to 12 percent. However, other experts state that 
horses have an efficiency of about 20 percent. The ditference between investigators is probably due to 
the breed, type of feed, and whether the work was done by the test animals on treadmills or draft 
devices. As a reference point, the efficiency of energy conversion for gasoline and diesel engines is 20 
to 35 percent. 
POWER SUPPLIED BY DRAFT ANIMALS 








. APPROX. AVERAGE 
: AVG. IMATE SPEED OF POWER 
WEIGHT DRAFT WORK DEVL. 

ANIMAL KG KG KM/HR HP. 
LIGHT HORSES 400-700 60-80 3.6 1.0 
OXEN 500-900 60-80 2.0-3.0 75 
WATER BUFFALOS 400-900 50-80 2.9.3.2 75 
COWS 400-600 50-60 25 45 
MULES 350-500 50-60 3.2-3.6 70 
ASSES 200-300 30-40 2.5 35 
CAMELS ; 450-550 40-50 4.0 67 





Adapted from FAO Ag. Dev. Paper No. 91. 


In general, a draft animal can pull approximately one-tenth of its weight. Horses provide a higher’ 
output than the other animals in relation to body weight. Just as an internal combustion engine requires 
high-quality fuel to perform well, an animal requires a sufficient amount of high-quality fuel to develop 
maximum power. The availability of fuel (feed) affects the choice of draft animal. Oxen, water buffalo, 
and camels can be thought of as low-octane engines able to perform on low-quality feed such as coarse 
forages while the horse can put out more power but demands higher-energy fuel in the form of grain. 
Asses and mules are intermediate on this fuel scale. 

Like man, animals can, during a short period of overload, develop large bursts of power. A good 
pair of draft horses have been able to develop 20 to 25 horsepower for ten seconds while a yoke of good 
oxen have developed 20 to 30 horsepower over a distance of 100 yards. Compared to the power which a 
draft animal can produce over a six- to ten-hour day, the maximum power which can be maintained for 
five to 30 minutes is four times as great while the maximum power which can be exerted over a few 
seconds is 25 times as great. 

Animals must receive periods of rest. In general, horses and mules can be worked eight to ten 
hours daily but should be given a break at noon. Adult oxen can be worked for six to eight hours 
although younger oxen or poorly fed animals may only work four hours daily. Water buffalos are 
worked approximately six hours per day. It is impossible to provide precise data for draft animals since 
performance depends upon an animal's individual characteristics such as breed, weight, sex, age, heaith, 
training, and feed quality. 

Harness is the means by which the animal's effort is applied to the load. Poorly designed and 
ill-fitting harness not only reduces the available power but also causes the animal to suffer. When one 
animal cannot provide sufficient draft or power, a number of animals can be harnessed together as a 
team, but at a loss in individual efficiency. In general, if animals of equal strength are harnessed together 
as a team, the draft of a single animal working alone should be multiplied by 1.9 for two animals; by 
2.5 for three; by 3.1 for four; by 3.5 for five, and by 3.8 for six. If six oxen are yoked together, the 
resultant draft will be double that of two oxen. 
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THOUGHTS OF A DESIGNER OF ANIMAL-DRAWN EQUIPMENT 


by Jean Nolle 


For several years, people have asked me: “Why do you invent new animal-drawn machinery when 
draft animals have almost disappeared? Why do you persevere in this misguided way when everything 
proves now that mankind is setting up his future on a highly developed technological base? What are 
your reasons for dedicating your life to the rescue of draft animals?” 

Before 1 try to answer, I must first correct a mistake in the question. I do not dedicate my life 
to the rescue of draft animals, but to the development of the forgotten farmers. 

That being said, I can explain that for 27 years, I have been involved in agriculture in almost all 
tropical countries. Since I was working alone, perhaps the modesty of my labor kept me safe from the 
noise around and allowed me to continue the same point of view for so long a time. Many developments 
have altered specific actions in machinery design, but there has been no deviation in my intentions. 

I developed a new technology in matters of animal-drawn machinery for small agriculture for 
several reasons. The first was opportunity. In 1950 in Senegal, there were two large farms of 5,000 
hectares each. They were set up to grow peanuts, and equipped with heavy-duty tractors and sophisti- 
cated implements. Both went bankrupt in 1954. The reasons were said to be climate, soil, plants, and 
human population. . 

Both of them were obliged to change their ways. At the first one, located in the Casamance region 
of south Senegal, the tse-tse flies prevented the use of draft animals so the farm continued its use of 
’ heavy-duty tractors, with the farmers using traditional hand tools. 

The second, named Secteur de Modernization Agricole (S.M.A.) was located in central Senegal 
where tse-tse flies were unknown. As this farm was a state enterprise, the government decided to im- 
prove the animal-drawn machinery there. I was engaged by the S.M.A. from 1954 to 1958 with carte 
blanche to conceive, realize, experiment with and develop various animmal-drawn machines. 

I had to discover 4 formula that made possible the farmers’ evolution from extensive methods to 
intensive ones. ] had to find a solution to the width, the length, and the solidity of my future machines. 
1 had to invent some ways to stimulate the curiosity of the farmers in order to make them understand 
without any teacher the laws of the interdependence between various farming operations. 

It was quite a challenge to discover a single formula that could answer these diverse questions. 
However, it exists. Its name: polyvalence, or versatility. 

To be successful in the tropics or with small-scale agriculture anywhere, a machine must be versa- 
tile. This adaptability is the strength of tractors with three-point hitches, and it applies to animal- 
drawn implements as well. In the design of agricultural machines, the main aspects of this versatility 
are the ability to adjust track width and the ability of the chassis to accept numerous implements. Next 
in importance is the means used to change the track and to attach the implements. 

Single-purpose machines have their own chassis. Multipurpose machines, on the other hand, use 
the same chassis for many tasks. Of course, if the price of a multipurpose chassis is higher than that of 
several single-purpose chassis, the purpose is defeated. Likewise, if the device required to fit the various 
implements on the multipurpose machine is too complicated, farmers will not change them and the 
machine will be single-purpose anyway. 

To meet these requirements, I had to design several chassis to meet the needs of farms ranging in 
size from two to 20 hectares. While the dimensions of the chassis varied, the hitching device was to 
be standard. At first, nuts and bolts seemed the simplest solution, but bolts require fixed holes in both 
the chassis and the tools, thereby limiting their versatility and ultimately weakening the chassis. Nuts 
and bolts are also subject to rust, and eventually require a hammer and chisel to remove them. In 
reality, the farmer rarely does this, and the machine becomes single-purpose once again. 

My solution was to design a special type of U-shaped clamp. Each branch of the clamp is dug 
with a square hole, and the bottom of the clamp has an eye screw. Square holes are very helpful as they 
permit tools to be attached to any part of the chassis without drilling holes in the chassis. 
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NOLLE'S EQUIPMENT 


Described below are some examples of Jean 
NoHe’s ingenuity at designing multipurpose agri- 
cultural equipment for widely varying soil and 
cropping conditions. The emphasis on economy, 
ease of operation and maintenance, and versatil- 
ity is consistent. Additional information on 





manufacturer, Mouzon S.A., 60250  Mouy, 
France. 





Polycultor 
The polycultor is an ox-drawn chassis 
adaptable to a wide range of cultivation im- 
plements. Designed by Nolle especially for 
farmers who need a small transport vehicle as 


Nolle’s machines may be obtained from the | well as a universal tool carrier, the polycultor 


The Polycuiter prepared for 
hoeing cotton in Uganda. 
Jean Notle 


features a hand lever for raising the implements 
and two handles on the toolbar for steering. 
The lift is connected to the toolbar by a chain 
for easy depth adjustment. 

The toolbar is designed to carry from six 
to 12 cultivator tines. It can carry one or two 
ridgers, three markers for planting peanuts, a 
peanut lifter, and a grain drill. ‘The single. 
bottom plow attaches directly to the axle with a 
stirrup clamp. Since it is fitted alongside the 
right wheel, the plow has its own lift. Uniform 
furrow width is obtained by the right wheel 
following the previous furrow. The farmer is 
seated in the middle of the chassis, beside the 
plow. 

Another option is a 500-liter water drum, 
put in the same place the cart would normally 
be. Still another is a small mower, driven by the 
right wheel. The mower is mounted on the side 
of the platform cart, exactly in its pivot, so that 
it can be lifted for transport. 
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One of the chief obstacles preventing more 
widespread use of green manuring practices in 
Senegal and elsewhere in Africa is that the tra- 
ditional moldboard plow with oxen is so diffi- 
cult to keep in the ground with some of the 
newer, higher cover crops like sorghum. The 
stability and weight of the polycultor makes this 
much less difficult. The long stems are bent 
forward by the axle, so it is easier for the plow 
to cover them with earth. 


Sine Hoe 

Nolle’s polyculteur sine (hoe) is built with 
a front bar, a rear bar, and a stirrup in between. 
This arrangement makes it possible to use the 
sine as a cultivator, with one short tine on che 
longitudinal toolbar and two short t:nes on 
the rear bar. For use as a hoe, three tines are 
attached to the rear bar, one long tine is placed 
in the middle, and two short tines are attached 
on the sides. The middie hoe is equipped with 



























The Sine as a cultivator in Vietnam. 
Jean Nolle 
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a duck foot sweep, and the sides with left- and 
right-hand side shovels. 

The rear bar can be adapted to carry a 
furrow plow, a ridger, and a rigid tooth harrow. 
Disc and spring-tooth harrows can also be 
attached, oamee 

The width and length of the sine can be 
modified by means of clamp-on extensions, 
thereby making it possible to use the tool with 
two wheels or two skids, with one or two ridgets, 
with five tines instead of three, and other 
options. All in all, the sine is a fine example of 
a machine that is readily adaptable to the job 
at hand and the strength of the animals. 


Saloum 
Ranking in size somewhere between the sine 
and the polycultor, the saloum was designed for 
areas with soils too hard for the lighter sine to 
‘penetrate.’ The square chassis and two forward 








wheels make it possible to load the saloum with 
a bag of sand to achieve greater weight for plow- 
ing or cultivating in clay soils. The machine was 
also valuable for harvesting peanuts in heavy 
soils. 





The Saloum 
Jean Nolle 





Bue the saloum was net without its dis- 
advantages. With the two frout wheels, it was 
almast impossible to steer elfectively for haeing. 
Since the wheels were not adjustable in height, 
it was alse impossible to plow. Nor was it 
posstble to adjust the width of the track. 

For these reasons, Nolle abandoned the 
saloum and replaced it with the ariana. 
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Ariana 

The ariana belongs to what Jean Nolle 
terms his second generation of animaldrawn 
equipment. First conceived in Afghanistan in 
1961, the ariana was Nolle’s answer to applying 
the principles behind the sine and saloum to a 
region in which ridge cultivation (as opposed to 
ilat cultivation) and irrigation prevailed. What 








The Ariana preparing a 
seedbed with a cambridge 
roller and a spring-tooth 
harrow. 

Jean Nolle 


was required was a reversible plow that would 
place the final furrow alongside the field rather 
than in it. The ridge cultivation also required 
more clearance under the chassis. 

On Nolle’s ariana, the two wheels for plow- 
ing are attached with clamps to the upright bars. 
Track width is adjustable from 30 to 70 centi- 
meters, Besides the furrow plow and the reversi- 
ble plow, the machine can be adapted with 
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implements for ridging, cultivating, planting, 
fertilizing and peanut harvesting. For hoeing 
and all conventional cultivation work, the two 
wheels are replaced by a single wheel in the 
front center. 


Tropicultor 


Like Nolle’s polycultor, the tropicultor is 
essentially a cart that is easily converted into a 











The Tropicultor plowing in 
Uganda. 
Jean Nolle 


multipurpose tool carrier. Unlike its pre- 
decessor, however, the tropicultor is adjustable 
for rows of varying width, and its chassis is made 
of two steel pipes making it high enough for use 
above growing crops. 

The angle of penetration of the implements 
is controlled by an adjustment of the shaft. The 
ability to lock the toolbar in the low working 
position represents a real breakthough in the 
design of multipurpose tool carriers of this sort. 
It frees the operator from having to constantly 
lean down on the handles and devise crude 
weighting schemes for the cart. With a track 
width that can be adjusted from 60 to 160 
centimeters, ard a ground clearance of 65 centi- 
meters, the tropicultor can work in almost any 
soil and cropping conditions. Like Nofle’s other 
machines, the tropicultor offers various exten- 
sions and adaptors that permit it to function as 
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The Tropicultor 





a grain drill, disc harrow, mower, reversible 
plow, planter, and cultivator. All attachments 
are easily fastened to the toolbar with standard 
clamps and pins. 

All told, the tropicultor will accept 24 differ- 
ent implements that make possible over 30 uses 
on the small farm. Such versatility greatly 
enhances the independence of the farmer using 
the device. 


Avtrac 

The avtrac was invented in 1941 by Jean 
Nolle in response to a request from the French 
Ministry of Agriculture to design an improved 
horse-drawn tool carrier similar to those he had 
introduced in Senegal. At that time there were a 
million-and-a-half draft horses in use in France, 
and the avtrac was essentially an attempt to 
design three-point hitch implements for draft 
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The Avtrac used in conjunc. 
tion with an 8 h.p. gasoline 
engine to pull a manure 
spreader. 

Jean Nolte 
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animals similar to those used with tracior-drawn 
equipment. Th. «as no one making horse- 
drawn equipme:- ‘a France at the time, and a 
serious shortage prevailed. 

The frame of the avtrac consists of a wide 
transverse pipe, in the middle of which ts fitted 
the support for the shaft. The machine can be 
pulled by one, two, or three animals, and the 
equipment used is the equivalent of that de- 
signed for 25. h.p. tractors. Each wheel support 
has a rear-mounted swinging drawbar to receive 
a standard toolbar or other impiements. The 
third point is in the middle of the chassis. 

For pulling a trailer there’s a hook mounted 
on the toolbar. For the mower, manure 
spreader, and other powered implements, an 8 
h.p. engine with PTO is mounted between the 
wheels. 


Kanal 
In the early 1970s, Nolle was called upon to 
develop animal-drawn implements for use in 
Latin America. Finding that his sine and ariana 
tools were often unsuited to the hard volcanic 





The Avtrac used ix conjunc: 
tion with an 8 hp. gasoline 
engine to pull a manure 
Spreader. 

jean Nolle 


clays there, Nolle worked out a simplified ver- 
sion of his tropicultor that used hooks to attach 
the implements rather than clamps. 

The main frame of the kanol consists of a 
shaft connected to a device that contains two 
levers—one for adjusting che angle of penetra- 
tion into the earth and another to control 
balance. Iraplements are detached by simply 
lifting « heok. 

The kanol carries two categories of tools: 
narrow tools that do not require wheels (one- 
furrow plow, sabsoiler, peanut lifter, cultivator, 
ridger, etc.), and wider implements equipped 
with two wheels for stability (those used in con- 
junction with 150- or 170-centimeter toolbars 
and transport uses). 

Latin American farmers experienced with 
the older Asian-type plows were quick to accept 
the kanol. Those already using a sine or ariana 
needed only to purchase the main kanol support 
and toolbar; all the attachments were inter- 
changeable. With the addition of the hooks, it 
became even easier to change implements than 
with clamps. 


THE EFFICIENT USE OF ANIMAL POWER 


by Wayne Dinsmore 


Editor's note: This material is excerpted from a paper 
presented at the annual meeting of the American Soci- 
ety of Agricultural Engineers, December 27, 1921, and 
published in the February 1922 issue of Agricultural 
Engineering. The information is still valid for small 


farmers today. 


It has been found possible to drive teams 20 miles per day in a ten-hour day on various farm imple- 
ments and to maintain this rate week after week. This allows two hours for driving to and from fields, 
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hitching and unhitching, turning at ends, and occasional examination of collars. It requires that teams 
shall actually be in motion en praducuve work eight hours per day at an average speed of two and 
one-half mites per hour, When fresh, horses will exceed this; when weary, they will not equal it, bat 
it is a practical standard, attained where sufficient horses or mules are used to permit steady driving, with- 
out stops te rest animals. Whenever teams require stops for rest, not enough power is being used. 
Put on another horse or a pair, or more if necessary, but add enough so that you can turn 20 miles of 
soil per day and not overdo the teams. The number of horses needed will depend on the hardness of 
the ground, the depth to which implements are cutting, the weather, and the age, size, and condition 
ef the work animals used, so that each man must use “horse sense” and gauge his teams according 
to power needed. 

Twenty miles of productive work daily means 5.6 acres plowed with two bottom gangs, 14-inch 
plows; 24 acres double disked with ten-foot dises and trailer attachment; 70 acres harrowed with six- 
section harrows (five-foot sections) ; and as these soil preparation casks are the ones requiring the most 
time, they also offer the greatest opportunity for cutting costs by increasing work done per day. 

Disking is the greatest labor-saving soil tillage operation. On good farms it precedes and follows 
plowing. It pulverizes trash, kills weeds, conserves moisture and makes easier and better plowing. 
The 20-blade, ten-foot discs now available are usually drawn by six horses, but often need eight for 
steady progress, especially early in the spring when the horses are soft. One rule governs: Use “horse 
sense,” and if you see the load is too heavy for the number of horses you are using, put on more, until 
there is enough power attached to allow the horses to walk at a good pace all day. You hire men to ac- 
complish work, net to sit out in the field waiting for horses to rest and recuperate, and it is sound 
economy to furnish plenty of power, especially as one more horse, or a pair, will turn the balance 
between overload and ample power. 

Plowing is heavy work, made worse by the general practice of crowding the horses too closely 
together and by failure to hitch on the true center of draft. On every plow. whether one-bottom or 
more, there is a point of hitch termed the center of draft and when the hitch is made at this point, the 
plow pulls with less exertion than when the hitch is made at a point more distant from the furrow. On 
@ gang plow, two 14-inch bottoms, this center of draft is approximately 16 inches from furrow wall or 
23 inches from the center of furrow when plows are cutting full, even furrows as they should. This 
means, therefore, that the eveners must be of such length, and the horses so hitched, as to give a straight 
forward pull over the true center of draft. This cannot be attained with four or more horses except 
by putting a horse or horses on plowed land, or by stringing the horses, so as to put the right-hand 
horse in the furrow and the others on solid ground. This causes the horses to pull the plows at great 
disadvantage, and the extra load thus created is called side draft. 

Every farmer should recognize that it is just as easy to drive four, five, or six horses as it is to drive 
two, providing they are properly hitched; and the ease with which eight, ten, and even 16 horses are 
handled in the West by hired men who never before drove more than two or four is evidence, if proof 
be needed, that there is no real obstacle to multiplying the amount of work done per man per day. The 
size of the units, however, must depend largely upon the size of the farm. On a 100-acre farm, there 
are seldom more than 80 acres in tilled land, and four good horses are ample to operate such acreage. 
‘The implements purchased and the hitches used should therefore be based on a four-horse unit. This 
calls for six-foot discs with trailers (I2-disc units), two-bottom gang plows of 14-inch bottoms and four- 
section harrows, together with seeders not over ten feet in length. Othe: implements should be pro- 
portionate. All these can be handled by four good horses, although if the ground is full of stones or 
ledges of rock, gang plows cannot be operated satisfactorily. Under such conditions, it is wise to use 
14- or 16-inch walking plows with three horses, which are the oldest but most satisfactory plow units 
for use on such land. 

Or farms that have around 150 acres in tilled iand, six good horses or mules will be needed. Here, 
with fields of 20 acres or over, six-hors= units can be used on discs, plows, and harrows, which are the im- 
piements chiefly used in the preparation of the seedbed. It is in soil preparation that the greatest saving 
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A hitch for twelve horses on two tandem disc harrows 
cutting all hoof prints except on turns. 





A dimension drawing of tandem hitch for eight horses pulling a threc- 
botiom plow to maintain = true line of draji. 
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in manual labor cau be effected. One man, by using six-horse units wherever possible, can handle all the 
work on a farm containing 150 acres of tilled land, until time for corn plowing, thus cutting down the 
need for an extra farm hand to the months of June, July, and August—three months instead of six. 

On larger farms of 400 to 1,000 acres, the use of 7- up to 16-horse units on various farm implements 
is both practical and desirable. 

The great advantage about this seven-abreast or nine-abreast hitch is that it gives an absolutely 
straight pull over the true center of draft and the horses are back next to the plow and are so hitched 
and driven as to make it possible for anyone to handle the team very easily. The only disadvantage 
that can be charged against the hitches in question is the fact that they require three or four of the 
horses to walk on the plowed land. The actual experience of men who have worked these seven, eight, 
or nine horses abreast on plows shows conclusively that this objection has no serious weight. The strong- 
est, toughest horses, best able to withstand the work, should be put on the plowed land and they will 
keep pace with the others so that no slackening in mileage per day will result. The details of these 
hitches are fully shown in the illustrations. 

Three-bottom gang plows (14-inch bottoms) will turn 8.4 acres per day; four-bottom gang plows 
(14-inch bottoms) will turn 11.3 acres per day; two eight-foot discs hitched abreast with trailer attach- 
ments (double disking a strip 16 feet wide) will double disk 38 acres per day; an eight-section harrow 
(five-foot sections) lapping one foot each round, will harrow 94 acres per day, and the three seeders 
(one 12 feet and two I feet) will seed 80 acres per day. 

So it was in 1922, and so it can be again now that the population of draft horses is increasing, along 
with the availability of equipment, as the following listings illustrate. 






NORTH AMERICAN SOURCES OF 
ANIMAL-DRAWN EQUIPMENT* 


Manure Spreaders 
The Bowman Model K 


. The Bowman Model K comes with a 102- 
by 18-inch box made of heavy pine floor and 
12-gauge steel sides. Apparently the only horse- 
‘lrawn spreader currently being produced in 
North America, the Bowman features chain 
drive, wide paddle beaters that do a good job of 
breaking up and spreading lumps, and either 
steel or rubber wheels. Its capacity is approx- 
imately 90 bushels. 


Bowman Model K 
Bowman Mfg. 
Hawkesville, Ontario, Canada 


a 


wy) 


Plows and Cultivators 
Pianet Junior Number 8 One-Horse Cultivator 
The venerable Planet Jr. comes with four 
3-inch-by-8-inch cultivator steels, one 4-inch-by- 
8-inch cultivatcr steel, two 6-inch hillers, one 
7-inch shovel, a level wheel, lever expander, and 
* Listings of animal-drawn seeder/planter, threshing, 


winnowing, and cleaning equipment can be found 
in chapters five and seven. 





Seven-horse-abreast hitch for a three-bottom plow. 
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The Planet Jr. No. 8 One-Horse Hoe A 

and Cultivator with: A) level expander \ 
which closes to 10 inches and opens to 
25 inches; B) combination wheel and 
depth regulator; C) steel frame: D) 
Standards made of high-carbon, U- 
Shaped steel made high and round in 


depth regulator. Its side standards have the 
virtue of swiveling to permit turning the hillers 
to any angle desired for hilling, or cutting to or 
from the row. 





Planet Junior Division 

Piper Industries 

P.O. Box 1188, Freeport Center 
Clearfield, UT 84106 


The Reliable Model 60 

The lightest draft plow of its type, the 
Reliable Model 60 does a good job of plowing 
in any kind of soil and in ail conditions. The 
rear weight of the plow is supported by a rolling 
landslide which serves as the third leg of a tri- 
angular rolling support. Uniform depth and 
width of furrows is controlled by the frorit 
furrow master wheel. 

The sulky seat is placed to one side, well to 
the rear, and low down so that the operator has 
all levers within easy reach. Right- and left-hand 
models are available in 14-inch and 16-inch 
models. 


Reliable Model 60 Sulky Plow 
D.A. Hochstetler & Sons 
R.R.2, 

Topeka, IN 46571 


Cumberland General Store Plows 


If you live in an area of the country where 
most horse-drawn equipment was abandoned 
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the throat to prevent clogging; E) 
soil engaging steels which polish in 
use to prevent soil adhesion; F) two 
side standards which swivel, making 
it possible to turn the hillers or 
steels to any angle desired for hill- 
- ing, or cutting to or from the row 
(the hillers are reversible); G) two 
6-inch hillers, one 7J-inch shovel; 
1) adjustable hardwood handles. 





and cut up for scrap around the time of World 
War H, you know that good pieces are hard to 
find. To help folks in this situation, the 
Cumberland General Store combs the country. 
side for used plows in good condition. These 
are then completely refurbished, with handles, 
points, and other parts being replaced where 
necessary. Each unit is cleaned, painted, and 
made ready for years of useful service. They are 
generally able to fill orders for turning plows, 
double shove} plows, and walking cultivators. 

The Cumberland General Store also sells 
the Lynchburg Chilled Slat Moldboard Plow, a 
single-bottom plow designed for sticky clay soils 
where a conventional moldboard plow will not 
scour properly. 





Cumberland’s Turning Plow 
Cumberland General Store 






The Double Shovel 
Cumberland General Store 















Gee Whizzes 
Cumberland Geueral Store 


New oak plow handles and plow stocks are 
also offered. The stocks are of the type that will 
accept any kind or style of blade that takes a 
heel bolt. 

Other pieces of horse-drawn equipment 
available through the Cumberland catalog are 
Ferguson single-row planters, Rex guano dis- 
tributors, and Old Blue riding-type fertilizer 
distributors. 


Guane Distributor 
Cumberland Gencral Store 





Cumberland General Store 
Rt. 3 
Crossville, TN 38555 


International Modern Machinery, Inc. 

International Modern Machinery, Inc. 
manufactures this complete set of implements 
for the small farm where water buffalo, cows, or 
oxen are used instead of tractors. The set in- 
cludes: plow, disc, harrow, row maker, cultiva- 
tor, fertilizer and planter distributing unit, and 
a piece of equipment used for leveling and 
draining the field. This set of equipment will 
allow the world farmer to put in his crop within 
a Six- to eight-day period rather than a forty-five- 
day period usually required when using his exist- 
ing equipment and hand labor, leaving enough 
time for another crop. 


THE CONTINUING ROLE OF DRAFT ANIMALS 





International Modern Machinery, Inc. 
P.O. Box 790 
Beaumont, TX 77704 


Manufacturers of Harness and Horse-Drawn 
Equipment ; 
The Arthur Collar Shop 

R.R. 2, Box 59 

Arthur, IL 61911 


Berlin Pad Shop 
Eh B. Yoder 
Re. 5 


‘Millersburg, OH 44654 


Perry E. Bontrager 
Highway | 
Kalona, TA 52247 
Brubaker’s Harness Shop 
Wallenstein, Ont., Canada 


The Country Harness Shop 
Stillman Valley, IL 61084 


Cumberland General Store 
Rt. 3 
Crossville, TN 38555 
Lester Detweiler 
Detweiler’s Harness Shop 
Rt. 1, Box 228 
Hazleton, JA 50641 

Diamond Tool & Horseshoe Co. 
P.O. Box 6246 
Duluth, MN = 55806 
George Edwards 
Walpole, NH _ . 03608 


Art Eller 
Eller’s Harness Shop 
Pierz, MN 56364 


Freeport Harness Shop 
Freeport, ME 04032 


Roy Fritzges 


Su. Edward, NB 68660 
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Gavitt Mfg. Co. 
230 7th St. 
Macon, GA 31201 


Glen-Bel Enterprises 
Rt. 5, Box 390 
Crossville, TN 38555 


Hamburg Plow Works, Inc. 
1021S. 4th St. 
Hamburg, PA 19526 


Vaughn Huston 
Box 155 
Zarly, IA 50535 


G.A. Kelly Plow Co. 
Longview, TX 75601 


King Plow Co. 
887 W. Marietta, NW 
Adanta,GA 30318 


Mast Harness Shop 
Rt. 2, Box 169 
Arthur, IL 61911 


Frank McGrath 
New Richland, MN 46072 


Miller Harness Shop 
Topeka, IN 46561 


Paul I. Murphy 
Box 307, 314 Park St. 
Danvers, IL 61732 


Raber’s Harness Shop 
R.D.3 
Millersburg, OH 44654 


Aaron Ramer 
25928 S.R. 119, Re. 5 
Goshe, IN 48526 


Rocky Sabatino 
Rockland, ME 04841! 


Bernard P. Samson 
956 S. W. 12th St. 
Forest Lake, MN 55025 
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Schrock Harness Shop 
Rel 
West Union, OH 45693 


Shanahan’s Harness Shop 
R.R. 2 
Maidstone, Ontario, Canada 


Smith’s Harness Shop 
P.O. Box 43 
Shawville, Quebec, Canada 


Daniel R. Stoltzfus 

1902 Pioneer Rd. 

Lancaster, PA 17602 
Hickory single & double trees 





Wagner Supply Co., Inc. 
6—Ist St. NW 
Hampton, IA 50441 


The Wagon Master 
Rt. 1, Box 446 
O'Fallon, MO 63366 


Windy Hill Farm & Harness Shop 
85254 Doane Rd. 
Eugene,OR 97402 


Wes Leather Shop 
295 30th St. 
All:gan, MI 49010 


The Yankee Peddler 
10318 Sagamore Rd. 
Leawood, KS 66206 


Cornelius M. Yoder 
Rt. 2 
Topeka, IN 46571 


NORTH AMERICAN SOURCES OF RELATED 
EQUIPMENT 


Wagonmakers and Wheelwrights 


Cumberland General Store 
Re. 3 
Crossville, TN 38555 


Robert Faller 
Whalan, MN 55986 





Glen-Bel Enterprises 
Rt. 5, Box 390 
Crossville, TN 38555 


Hoosier Buggy Shop 
Rw.2 
Topeka, IN 46561 


Southwest Wagon & Wheel Works 
Box 738 
Patagonia, AZ 85624 


Blacksmith and Farrier Equipment 


Buffalo Forges 
465 Broadway 
Bulifalo, NY 14204 


Champion Farrier Tools 
Champion Blower & Forge, Inc. 
100 W. Central Ave. 

Roselie, 1. 60172 


Cumberland General Store 
Rt. $ 
Crossville, TN 38555 


Diamond Farrier Tools & Horseshoes 
Box 6246 
Duluth, MN 55806 


Enderes Tool Co. 

P.O. Box 691 

Albert Lea, MN 56007 
Blacksmith’s tongs 


Fisher and Norris 

301 Monmouth 

Trenton, Nj 08609 
Anvils 


Glen-Bel Enterprises 
Rt. 5, Box 390 
Crossville, TN 38555 


Heller Tool 
Heller Drive 
Newcomerstown, OH 43832 
“ Farrier’s knives and pincers 
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Milwaukee Tool & Equipment Co. 
2775 S. 29th St. 
Milwaukee, WI 53215 

Anvils 


P.F. Peddinghaus, Inc. 

261 First St. 

Palisades Park, NI 07650 
Anvils 


Draft Horse Publications * 


Draft Horse Journal 
Rt. 3 

Waverly, LA 50677 
$6/yr. (4 issues) 


The Draft Horse Primer 
Maurice Telleen 
Rodale Press, Inc. 
Emmaus, PA 18049 
$10.95 /386 pgs. 
A guide to the care and use of workhorses 
and raules. 


The Evener 
Putney, VT 05346 
$6/yr. (11 issues) 


Small Farmer's Journal 
Box 197 

Junction City, OR 97448 
$8.50/yr. (4 issues) 


Workshops 


Draft Horse Workshop 
Clarksburg, MA 01247 


Hillcraft School of Horseshoeing 
10890 Deer Creek Canyon Rd. 
Littleton,CO 80120 


Office of Continuing Education 
North Adams State College 
North Adams, MA _ 01247 


* Subscription prices quoted for 1977. 
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INTERNATIONAL SOURCES OF ANIMAL-DRAWN 
EQUIPMENT 


Ridgers 


Kapas (Emcot) Ridger 

The beam, moidboards, and handles of this 
ridging plow are made from steel. “The mold- 
bourds cin be fitted with extension pieces to 
increase the werking width. Weight: 44 kilo. 
grams. 


Cossul & Ca. Pvt, Led. 
Industrial Avea, Fazalgunj 
Kanpur, Fedia 








i The Cossul Emeat Ridger 


ee 





FARMERS 





Cossul & Co, 


la Emeot Ridger Plow made by 
blacksmuth Malun Lbvrahim Musa of 
Funtua, Nigeria. 





Emcot $30B Ridger 

This all-metal ridging plow is fitted with 
moldboards which are adjusteble for widths of 
63 to 100 centimeters or, if the moldboard cail- 
pieces are removed, widths of 51 to 74 centi- 
micters, 

The body is designed to form a wide-based, 
rounded-top ridge. The implement is generally 
pulled by two oxen. Weight: 49 kilograms. 


John Holt, Agricultural Engineers, Ltd. 
P.O. Box 352 
Zaria, Nigeria 


ITDG Plans for IDC Emcot 
Weeding Attachment 


The weeding attachment designed at the 
Industrial Development Centre in Zaria for use 
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with the Emcot ridger and one or two oxen 
consists of a frame which is attached to the 
Emcot bemn and carries two weeding tines, set 


in front of the Emcot moldboards. The tool 
standards can be adjusted for height and width 
according to the row spacing. The weeding 
knives run close to the plants and dig deep 
enough to cut down the sides of the ridges. The 
sides of the ridges are remade by the ridger 
body following behind. Modifications to the 
frame were made to simplify manufacture with- 
out affecting the functioning of the attachment. 
Four examples of the modified attachment were 
commissioned from a locat blacksmith and tested 
by Daudawa Settlement farmers during 1973. 
The weeding performance was good where the 
farmers had made uniformly spaced, parallel 
ridges. 
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The Emeot ridger with weeding attachment 
was easy to contral if the Emcot depth wheel was 
used, but Daudawa farmers do net normally use 
the wheel and were adamant in their refusal to 
use it during the trials. Without the wheel, the 
front of the Emcot beam tended to swing from 
side to side and the weeding tines swung with it, 
causing crop damage. This damage was reduced 
in a modification where the tines were set further 
back on the implement, but this was still not 
as satisfactory as using the wheel. 


ITDG Report on the Dahomey Emcot 
Weeding Attachment 

A very cheap and simple attachment to the 
moldboards of a ridging plow, designed and 
used with success for weeding in the northwest 


Close-up view of Dakomey moldboard extensions on 
an Emcot Ridger Plow. 





wrea of Dahomey, was constructed and tested. 
ft was found to function well only in the sandiest 
fields in the Daudawa area. For the 1973 season, 
three pairs of Emcot moldboards with these 
weeding attachments were commissioned from a 
local blacksmith and sent for testing to Kafin 
Soli, an agricultural station 150 kilometers north 
of Daudawa. It was reported that the attach. 
ments worked well and seemed to be suitable 
for that soil type, which is sandier than that of 
Daudawa and similar to that of the northwest of 
Dahomey. 


Plans For Ox-Drawn Tie-Ridger/Weeder 
Implement (Attachment to Emcot Ridging 
Plow) 


This attachment was developed by the In- 
ternational Development Center in Zaria, 
Nigeria to allow ridged row crops to be weeded 
by animal power rather than by hand. The 
plow, with weeding attachment, can be pulled 
by one or two oxen. Tool] standards can be 
adjusted for height, and also for width accord- 
ing to the row spacing. The weeding knives 
should be run close to the plants without 
damaging the roots, and should dig deep enough 
to cut down the sides of the ridges. The ridges 
are re-formed by the ridger body following 
behind. 


Adjustable-Width V-Drag Ditcher/Bund 
Former Plans 

This implement, developed by the United 
States Department of Agriculture, can be used 
for making irrigation ditches, and also for con- 
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struction of low-height contour bunds for border 
irrigation. When miking earth ditches, a furrow 
is first opened with a plow along the line of the 
ditch. The V-drag is dien used with the runner 
heard riding in the furrow bottom, the crowder 
beard deflecting the soil sideways. When using 
the V-«trag to construct contour bunds for irri- 
gation, a plow is run down and back twice, 
throwing the soil into the border line. ‘The 
implement is then run down the line, the 
crowder board pushing the soil into a ridge. 


Sted-Type Corrugator /Irrigation-Furrow 
Former Plans 

Designed by the United States Department 
of Agriculture, this implement can be used to 
make small furrows or corrugations for dis- 
tributing water over a field. This implement can 
be usec after the field has heen broadcast seeded 
or before row-crop planting. ‘The design can be 





Sled-Type Corrugator {Irrigation-Furrow Former 
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Tre-Ridgey Weeder Attachment to the Emcot Ridger Plow 


modified to suit animal draft or tractor hitching 
as required. 


All the above plans are available from: 
Intermediate Technology Publications, Ltd.* 
9 King St. 

Loudon WC2E 8HN, England 


Bund Former 

This is a simple labor-saving implement for 
forming bunds or ridges in the preparation of a 
field for irrigation. It is also used in dry farming 
areas to preserve moisture. On deep slopes bunds 
are made across to prevent washout during heavy 
rains. The main parts are a pair of collecting 





Cossul Bund Former 

CGossul & Co. 

* All Intermediate Technology publications can be 
ordered from International Scholarly Book Services, 
Inc., Box 555, Forest Grove, OR 97116 
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moldbeards of steel, They are so fitted so as to | 

collect soil and throw it on the center to make a 
bund. Size of bund and soil-collecting capacity 
can be increased or decreased by adjusting the 
mokdboards. 


& 


Cossul & Ca, Pvt. Leet. | 

Industrial Area, Fazalgunj 

Kanpur, India 
| 





Safim Higl.-Wing Ridger 
Wings adjustable from 400 to 760 milli- 
meters width Weight: 43.6 kilograms. 


Massey Ferguson (South Africa), Ltd. 
P.O. Box 677, Steel Road 
Vereeniging 1930, South Africa 


Vijay Ridger 

A medium-size ridger designed especially 
for use in sugar cane. Wings are adjustable for 
different ridge sizes. Pulled by two pairs of 
bullocks, it can work at depths of 22 to 25 centi- 
meters and make ridges at 60 to 90 centimeters 


spacing. 
New Vijay Industries, Led. 


Vishramhag, Sangli 416 415 
Maharastra, India 





Ox-Drawn Ridger 
Ubunge Farm Implements 
P.O. Box 2669 

Dar-Es-Salaam, Tanzania 


PRE EY 


The Vijay Ridger 





An ox-drawn, one-row ridger] 
furrower 
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Delta (Bihar Type) Kidger 
This is a long-beam ridging plow fitted with 
adjustable width moldboards. Weight: 40 kilo- 


grams. 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 


Ridger Plow 

Animaldrawn steel plow with wooden 
beam. Width of cut is 100 millimeters, depth of 
cut is 225 millimeters, draft 50 to 65 kilograms. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 


Ridger Plows 

These ridgers are available with a long 
wooden beam or with a short steel beam and 
depth wheel. The moldboards are adjustable on 
both models. 


Danishmand & Co. 
Karkhana Bazar 
Lyalipur, Pakistan 


Care and Subhash Plows 

These are general purpose, long-beam mold- 
board plows. They feature extra high clearance 
under the beam for work in weed-infested fields. 
The positions of the beam and handles relative 
to the plow body can be easily adjusted. Weight: 
10.5 co 14.5 kilograms according to model. 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 


Balwant Plow 

A common type of Indian plow, made of 
wood with iron wearing parts, Pulled by a pair 
of small bullocks, it works to a depth of 15 to 
20 centimeters and width of 22 to 25 centimeters. 
Weight: 42 kilograms. 


New Vijay Industries, Ltd. 
Vishrambag, Sangli 416 415 
Maharashtra, India 
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Chota Plow 

This plow has a long wooden beam and a 
steel moldboard. Pulled by one pair of small 
bullock., it makes a furrow 8 to 10 centimeters 
deep and 10 to 15 centimeters wide. Weight: 18 
kilograms. 


New Vijay Industries, Ltd. 
Vishrambag, Sangli 416 415 
Maharashtra, India 


Rajasthan Plows 

Animal-drawn, left hand, steel moldboard 
plows with wooden beams. There are two 
models, No. 1 for medium and heavy soils, No. 3 
for light soils. 


175 mm 
Depth ofcut 75-125 mm 
Draft 70-80 kg 


150 mm 
75-125 mia 
60-70 kg 


Width of cut 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 


Bose Super Plow 
Single-furrow and two-furrow models avail- 
able with either wooden or steel beams. 


V.M. Thevar & Sons 
Melur, Madurai Dist. 
Tamil Nadu, India 


Meston and Danish Plows 

These are long-beam plows with inverting- 
type moldboards which can work to a depth of 
150 millimeters and a width of 200 millimeters. 


Danishmand & Co. 
Karkhana Bazar 
Lyallpur, Pakistan 


Shabash and Praja Plows 

These long-beam inverting-type moldboard 
plows are designed to be pulled by two bullocks. 
They plow furrows approximately 150 milli- 
meters wide and 100 to 150 millimeters deep. 





Sharda Engineering Works 
105 {661 D, Fahimabad 
Kanpur 208 005, India 


Vijaya (Victory) Plow 

This is a strong, allstee! plow. A head 
wheel is provided to control the depth. It cuts a 
furrow 225 millimeters (9 inches) wide and 100 
to 150 millimeters (4 to 6 inclies) deep. Weight: 
38 kilograms. Area covered: 0.3 to 0.4 hectares/ 
day. 


Cossul & Co. Pvt, Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 


Dandekar Steel Plow 

Moidboard plow with steel beam and 
forged steel share. It furrows 12 to 20 centi- 
meters in width and 6 to 18 centimeters deep. 
Weight: 35 kilograms. 


Dandekar Brothers (Engineers and Founders) 
Sandli 
Maharashtra, India 


Safim Plows 

These plows are available in VS models for 
general purpose plowing or IS models with 
higher clearance for use in trashy conditions. 


200 mm (8”) 


39.5 kg (87 Ib.) 
40.0 kg (88 Ib.) 
45.5 kg (100 Ib.) 
49.5 kg (109 Ib.) 


250 mm (10”) 
300 mm (12”) 
300 mm (12”) 





Massey Ferguson (South Africa), Ltd. 
Steel Road, P.O. Box 677 
Vereeniging 1930, South Africa 


Walking Plow ’ 

Designed for light and medium soils. 
Comes in three sizes ranging from 24 kilograms 
to 31 kilograms in weight. 


Agromet-Unia 

Foreign Trade Enterprise 
00-950 Przemyslowa 26 
Warsaw, Poland 





| Watking Plow with Support Wheel 
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This horse-drawn walking plow is intended 
for use in light- and medium-cohesive soils in 
small fields and gardens. They are also recom- 
mended for plowing wedges and other intricate 
field shapes. Weight: 37 kilograms. 


Agromet-U nia 

Foreign Trade Enterprise 
00-950 Przemyslowa 26 
Warsaw, Poland 


Swing Plow—Model V.B. 

This moldboard plow is available with a 
front wheel or forefoot and with or without 
coulter, skimmer, or spare share. It comes in 
three sizes, 


W. Hertecant 
9200 Kwatrecht 
Wetteran, Belgium 


Two-Bottom Plows 

Horse-drawn, double-furrow frame plows 
designed for light and medium soils. Frame is 
supported by two wheels. Weight: 96 kilograms. 


Agromet-Unia 

Foreign Trade Enterprise 
00-950 Przemystowa 26 
Warsaw, Poland 


Fixed Moldboard Plow 

Pulled by one pair of bullocks, it plows a 
furrow 8 to 20 centimeters deep and 12 to 22 
centimeters wide. Weight: 36 kilograms. 


New Vijay Industries, Ltd, 
Vishrambag, Sangli 416 415 
Maharashtra, India 


At 35 Plow 

This plow consists of a one-piece forged 
beam, soil-engaging parts of heat-treated steel, 
steel handles, depth control wheel, and draft 
chain. Weight: 23.3 kilograms. 


Sociéte Des Forges Tropicals 
B.P. 706 
Douala, Cameroun 
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Hertecant Reversible Plow LEIE-9 








Moldboard Plow 

Ubungo Farm Implements 
P.O. Box 2669 

Dar Es Salaam, Tanzania 


Raja and Victory Plows 

These are short-beamed, chain-drawn plows 
and can be supplied with wooden frame (Raja) 
or all steel construction (Victory). 


Danishmand & Co. 
Karkhana Bazar 
Lyallpur, Pakistan 


CF 006 P Plow 


This ox plow has steel wearing parts. Work- 
ing width is 25 centimeters; maximum working 
depth is 20 centimeters. Weight: 38 kilograms. 


Stscoma 
BP $214 
Dakar, Senegal 


Punjab Plow 


This is a heavy, short-beam plow designed 
ta be pulled by two bullocks. It is capable of 
plowing a furrow 125 io 150 millimeters deep 
and 150 to 20 millimeters wide. 


Sharda Engineering Works 
105/661 D, Fahimabad 
Kanpur 208 005, India 





Willem Hertecant 
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Turnwrest Plow 

This ox-drawn turnwrest plow was specially 
developed for use across hilly slopes and for 
hortictitural work where a level seedbed is im- 
portant. It is normally fitted with two handles 
and a wheel, and is manufactured in two weights, 
$3 kilograms (73 pounds) and 40 kilograms (90 
pounds). 

The body is pivoted under the plow beam 
and locked in position by a lever. 


ETS. A. Bourguignon 
B.P.17 

26300 Bourg de Peage 
Drome, France 


Reversible Plows 
Animal Draft Reversible Plow 


Available with plain or ribbed moldboard 
and wooden or steel pipe frame construction. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Turnwrest Plow 


The turnwrest plows ate capable of turning 
furrows either te the right or left. At the end 
of the furrow the plow bottom can be reversed 
by releasing the hook at the back of the breast, 
swinging the body under the frame into corre- 
sponding position on the opposite side, and 
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replacing the hook. The plow is supplied with a 
double steel handle, steel beam, cast breasts and 
seli-sharpening cast-chilled shares. A headwheel 
is provided to give required depth. Available 
in different sizes from 150 to 250 millimeters. 
Weight: 43.0 kilograms. 


Hertecant Plow—LEIE-9 Model 


Characteristics of this model include a fixed 
beam and double handle; reversible elements on 
the rear; three easy adjustments for traction, 
depth, and angle correction; all wearing parts 
are interchangeable and skimmers are available 
as options. 


Cossul & Co. Pve., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 


W. Hertecant 


Cossul Turnwrest Plow 


Turnwrest Plows 
A range of turnwrest or reversible plows is 
available from this company. 





Cassul & Co, 


New Vijay Industries, Ltd. 


9200 Kwatrecht-——Wetteren Vishrambag, Sangli 416 415 
Belgium Maharashtra, India 





POWER WORKING WORKING 
PLOW REQUIRED DEPTH WIDTH WEIGHT 
No. 1 4-5 pairs bullocks 20-25 cm 30-35 cm 96 kg 
(ill.) 
No. 2 3-4 pairs bullocks 15-20 cm 80-35 cm 86 kg 
No. 3 1-2 pairs bullocks 13-15 cm 23-25 cm 55 ke 
Vasant I pair bullocks 10-13 cm 16-18 cm 46 kg 
Berar I pair bullocks 15-18 cm 15-20 cm 30 kg 
Toolbars 
Ox Plow 


A two-handled plow fitted with wheel, hake 
adjustment, and knife coulter. It is made in four 
sizes, weighing from 51 to 113 pounds (23 to 50 


kilograms). Attachments are available for 
ridging, sweep cultivation, and tined cultivation. 
ETS. Techine 

82400 Valence d’Agen 

France 


Tom and BM Plows 
Three animal-drawn, single furrow, mold- 
board plows can be supplied, weighing 14, 22, or 





ETS. Techine Ox Plow 


1i3 








‘TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 





23 kilograms. Single or double steering handles ETS. A. Bourguignon 
are available. Ridging and sweep tine cultiva- B.P. 17 
tiow attachments are available for these plows. 26300 Bourg-de-Peage 


Drome, France 


THE MOCHUDI TOOLBAR, THE MAKGONATSOTLHE 


Editor’s note: This report from the Agricultural In- 
formation Service in Botswana, Africa, describes a 
localized need and the development of an implement 
to satisfy it. 


For a number of years the Mochudi Farmers Brigade has been working to develop and perfect a 
multipurpose farming implement suited to loca! conditions. The need for improved implements arises 
because those which are currently available for draft animals are not suited to the semiarid conditions 
of Botswana and are generally of poor design. 

Farmers are often hindered when their equipment breaks down and they are unable to find a 
mechanic capable of making repairs. Some have tried planters but, due to poor construction, failed 
to get satisfactory results and concluded that planters are useless. Another common problem is an 
insufficient number of fit draft animals to perform operations in a reasonable amount of time. 

Because of these and other constraints, many farmers continue with the traditional broadcast-plow 
method of cropping. Using this method, only fair yields are obtained even in years of above-average 
rainfall, and in poorer years, a total crop failure may result. 

A farmer can only be successful in growing good crops if his equipment can cope with the work 
in the time available. It is essential to reduce, if not eliminate, the frequency of total crop failure and 
at the same time produce good crops in most years. In order to do this in a semiarid climate with erratic 
rainfall distribution, principles of conservation tillage must be applied. 

By combining features borrowed from a number of existing implements and ideas gained from 
consultation with tillage experts from a number of universities in North America, the design of the 
present Mochudi Toolbar came about. When the implement was introduced to the public in April, 
1973, it was given the local name, the Makgonatsotlhe, meaning “the machine which can do everything.” 
The name is considered fitting, since almost any type of cultivation tool can be attached to it, and it 
can also be used for carting or transporting drums of water. By removing some of the components from 
the toolbar, a walking model can be obtained which allows inter-row cultivation when crops are taller. 

The heavy angle iron frame of the Mochudi Toolbar is supported on two pneumatic tires which 
allow the frame to be lowered or raised mechanically for depth gauge control hy pulling back on a lift 
handle. The frame will support a planter unit, fertilizer applicator, disc hiller/furrowers, sweeps for 
stubble mulching, and a transport cart. 

Further information is available from: 


Mochudi Farmers Brigade 


Box 208, Mochudi 
Republic of Botswana, Africa 
Donkey Plow OD2 Ridger/Plow 

This very simple, lightweight plow weighs This tool frame can accept either of two 
29 pounds (13 kilograms). It can be fitted with types of ridging body, or an adjustable mold- 
either a moldboard or a ridging body. board plow. The frame is of lightweight but 

heavy-gauge rectangular section steel tube, and 

ETS. Techine is all-welded. The handles are adjustable for 
82400 Valence D’Agen height, and on the lister-type ridger the pitch 
France | of the body is also adjustable. Either a wheel 
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OD2 Ridger/ Plow 


‘The Goodearth Group 


or a skid is used for depth control. The slade 
and the steering fin are individually adjustable 
on all attachments. 


Project Equipment, Ltd. 
Industrial Estate, Rednal Airfield 
West Felton, Oswestry 

Salop SY11 4HS, U.K. 


ST21 Plow /Ridger 

The frame of this implement can be fitted 
with a moldboard plow body or with an ad- 
justable-width ridging body. 


Gebruder Eberhardt 
D79 Ulm, Donau 
B.P. 204, Germany 


Three-in-One Implement 

The frame of this implement is of steel con- 
struction. Attachments are supplied for mold- 
board plowing (three sizes are available), ridging, 
and hoeing. Two handles and a depth wheel 
are provided. The angle between the soil- 
engaging parts and the wooden beam can be 
easily adjusted by a screw mechanism. 


The Goodearth Group 
16 Asaf Ali Rd. 
New Delhi 1, India 


E.B.R.A. Omniculteur 


This toolbar consists of a backbone-type 
frame and handles. Clamps allow fitting of a 
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depth wheel, moldboard plow, and a ridging 
body, wide-sweep tine. Transverse frame exten- 
sions can be fitted to carry up to five rigid or 
spring-type cultivator tines. 


E.B.R.A. 
£6 rue de Maine, B.P. 84 
49009 Angers, France 


Arara Multicultivator 

This is a backbone frame tcolbar with 
depth wheel and handles. The following attach- 
ments can be fitted by means of two bolts: 
moldboard plow; ridging plow; groundnut lifter; 
spring-tine hoe with three or five tines. 


Siscoma 
BP 3214 
Dakar, Senegal 


Unibar 

This lightweight, siultipurpose, animal- 
drawn implement was designed for use in the 
more arid areas of the tropics. It is made from 
squure-section bar and square-section hollow tub- 
ing and is fitted with two skids for support. ‘The 
tool can be used for plowing, ridging, ridge 
splitting, weeding, hoeing, rigid- and spring-tine 
cultivating, rotary cultivating, planting, row crop 





Unibar with seeder attachments : 
The Goodearth Group 
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Unibar with twe ridging plows 
The Goedearth Group 


lifting, and carting. Originally designed for 
farming on the ridge, it can he used as a single- 
row tool for inter-row cultivation up to a late 
stage in the growth of taller varieties of tropical 
crops. 


Project Equipment, Ltd. 
industrial Estate, Rednal Airfield 
West Felton, Oswestry 

Salop SY11 4HS, U.K. 


Heavy-Duty Unibar 
This is a multipurpose, animaldrawn im- 


plement designed for heavier soils where extra 


rete rs aura 


Chitedze Ridgemaster toolbar 
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Heavy-duty Unibar with a groundnut lifter 
The Goodearth Group 


weight is essential to maintain penetration. It 
can handle the full range of standard Unibar 
attachments apart from the transport cart and, 
in addition, a 20-centimeter-cut general purpose 
plow, a lister-type ridger, a two-furrow semi- 
digger plow, and a 1.22-meter-wide 17-tine har- 
row. Up to four units of a new design of roller/ 
seeder can be fitted behind the harrow so that 
Crops such as wheat, rice, and soy beans can be 











planted in closely spaced rows. On this imple- 
ment, the hitch and handles are fully adjustable. 

Wide or narrow detachable V-pieces are used 
to carry the side stalks, to which various tools 
can be left assembled and merely bolted up to 
the frame when required. For plowing and 
ridging, the frame reverts to a width no greater 
than that of a conventional single-purpose plow 


or ridger. 


Project Equipment, Ltd. 
Industrial Estate, Rednal Airfield 
West Felton, Oswestry 

Salop SY11 4HS, U.K. 


Chitedze Ridgemaster Too!ar Pians 

This multipurpos: tool bar is shown here 
and in plan views.with a plow body attached, 
but a ridger or cultivaio: can also be fitted.to the 
vertical beam. The unique design feature of this 
toolbar is that it combines lightness with ade- 


_ Prototype multipurpose ox-drawn tool 
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quate structural strength, the main parts being 
fabricated from rectangular, hollow-section 
(R.HLS.), mild steel. 


Kabanyolo Ox Too! Frame Plans 

This multipurpose tool frame is shown here 
and in plan views with a plow stem attached. 
When fitted with the Y-frame, it can be used 
as an udjustable-width, three-tine cultivator / 
weeder. The tool frame is fabricated from flat 
steel, angle iron, and round bar. A simple skid 
is used instead of a depth wheel. 


Prototype Multipurpose Ox-Drawn Tool Plans 

Designed specifically for the farmer growing 
crops on ridges, the share on this multipurpose 
tool is adjustable to four settings: approximately 
40, 55, 70 and 85 degrees. On the comparatively 
heavy soils at Samaru, Nigeria, the share was 
used for ridging, splitting ridges, cross-tying, 
weeding, and breaking capped soils in the fur- 





Kabanyolo ox teol frame 
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rows. The too] frame was designed with an 
offset beam to avoid blockage when lifting 
groundnuts. Though only a prototype, the 
design shows a considerable amount of in- 
genuity. 


Above plans available from: 
Intermediate Technology Publications, Ltd. 
9 King St. 

London WC2E 8HN, England 


Triangular spike-tooth harrow 













Harrows 
1.T. Triangular Spike-Tooth Harrow Plans 
Originally designed in India, the teeth of 
this harrow can Se made of hardwood or mild 
steel. Tooth spacing can be varied to suit soil con- 
ditions by removing teeth for wider spacing or by 
drilling holes and inserting teeth for closer spac- 
ing. The harrow can be used for preparing a 
seedbed, after plowing, and for covering seed 
after broadcasting. The harrow can be loaded 





with logs or stones to give greater penetration. 
For transport to and from the field, the harrow 
is turned on its back and run on the skids. 


LT. High-Clearance Peg-Tooth Harrow Plans 

This harrow, constructed entirely of timber, 
was developed by the Ministry of Agriculture in 
Tanzania. Its high ground clearance and wide 
tooth spacing make it suitable for working in 
minimal tillage systems where it is. advantageous 
to leave a trash cover on the soil surface. It can 
be used to break down soil clods before crop 
planting and for covering of seed after broad- 
cast seeding, 





High-learance peg-tooth harrow 
ils 





LT. Flexible Peg-Tooth Harrow Pians 

A locally built design from Iran, this low- 
cost peg-tooth harrow is designed for animal or 
tractor power. The flexible linkage between the 
bars helps make the harrow self-cleaning, and 
the linkage arrangement is designed to keep the 
teeth upright while in use. The bars are offset 
to give an average.tooth spacing of 2 inches. 






Flexible peg- 
tooth harrow 


Japanese Harrow Plans 

A simple, rigid, two-row harrow, this imple- 
ment has a cutting action with the narrow edge 
of the teeth parallel to the line of draft. The 
flat, steel teeth are spaced 6 inches apart in each 
row. 


SRST ENNIS, 
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Above plans available from: 

Intermediate Technology Publications, Ltd. 
9 King St. 

London WC2E SHN, England 


Allied Disc Harrow 

This is a versatile implement for crust 
breaking and seedbed preparation. Six-disc and 
eight-dise models are available. The angles of 
the discs are adjusted by a hand lever and a seat 
is provided for the operator. The implement 
can also be used as a threshing roller. Working 
width: .80 meter. Working depth: 50 to 110 
millimeters. Draft: 40 to 50 kilograms. 


Allied Trading Co. 
Railway Rd., Ambala City 134 002 
Haryana, India 


Cossul Disc Harrow 

This is a versatile implement suitable for 
breaking clods to prepare a seedbed and also for 
puddling rice fields. It can also be used as a 
threshing roller. The discs are provided with 
scrapers. Weight: 6-disc model, 38 kilograms; 
8-disc model, 92 kilograms. 


Cossul & Co, Pvt., Ltd. 
indusirial Area, Fazalgunj 
Kanpur, India 


Disc Harrow 


Heavy-type, all-steel with six discs of 38-centi- 
meters diameter. Adjustable. Fitted with seat. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 


Cossul Six-Dise Janta Disc Harrow 


Cossul & Co. 


SAECO Bullock-Drawn Disc Harrows 

Fitted with six discs, each 41 centimeters in 
diameter, and a central cultivator tine. The 
angle of the discs is adjustable. This harrow 
comes complete with transport wheels. Weight: 
104 kilograms. 


Standard Agricultural Engineering Co. 
$24 /825 Industrial Area B 

Ludhiana A-141 003 

Punjab, India 


Peg-Tooth Harrow 

This harrow is suitable for preparing seed- 
beds, for crust breaking or for covering seeds 
after sowing. The tooth angle can be adjusted 
by a lever. Skids are provided for easy trans- 
portation. Weight: 18-tooth size, 27 kilograms; 
25-tooth size, $3 kilograms; 30-tooth size, 51 
kilograms. 





Cossul Peg-Tooth Harrow with 18 teeth 
Cossul & Co. 
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Cossul Peg-Tooth Harrow with 30 teeth 
Cossul & Co. 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 
Disc Harrow Type PSP 

This disc harrow is all metal and can be 
supplied with six to 12 discs with working 
widths of 2.5 to 7 feet (0.85 to 2.00 meters). In 
each case the angle of the discs can be adjusted, 
and the disc gangs are interchangeable so that 
discs can throw either inwards or outwards, The 
six. and eight-disc models can be increased to 8 
and 20 discs respectively. Transport wheels and 
a central tine to work between the gangs can be 
supplied. A seat is supplied and scrapers are 
fitted to all discs. Weight varies from 327 to 463 
pounds (147 to 208 kilograms). 


ETS. Techine 
82400 Valence D’Agen 
France 


Other Sources of Disc Harrows 
International Mfg. Co. (REGD.) 
Hospital Rd. 

Jagraon, Ludhiana 

Punjab, India 


Kumaon Agri-Horticulture Store 
P.O. Kashipur, Dist. Nainital 
UP., India 


Mohinder & Co, Allied Industries 
Kurali, Dist. Ropar 
Punjab, India 
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Spring-Tine Harrow 
Danishmand & Co. 
Karakhana Bazar 
Luallpur, Pakistan 





Harrow 


Ubungo Farm Implements 
P.O. Box 2669 
Dar Es Salaam, ‘Tanzania 


Singh Patela 


This is a type of weeding harrow consisting 
of a 1.68-meter-wide wooden plank set in a steel 
frame and fitted with steel weeding hooks. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006 Rajasthan, India 


Soil Surgeon 

This is an all-steel implement, 1.48 meter 
wide, with adjustable hooks which penetrate the 
soil to a depth of 100 millimeters and collect 
trash. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006 Rajasthan, India 


Spring-Tooth Harrow 

This implement is suitable for tillage at 
depths to 150 millimeters (6 inches) and the ac- 
tion of the teeth loosens the soil. It is well 
suited to work in land which contains roots and 
stones. Depth of working is adjustable by a 
lever. Weight: 5-tine model, 40 kilograms; 7- 
tine model, 57 kilograms. 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 







Fixed-Tooth Harrows 





Weight 






0.70 m 27.5 kg 
140 m 56 kg 
2.10 m 82 kg 











ETS. Techine 
82460 Valence D’Agen 
France 


Blade Harrow 


Allsteel construction with depth and blade 
angle adjustments. Available in 225 and 450 


millimeter sizes. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006 Rajasthan, India 


Adjustable Harrows 
The angle of the teeth is adjustable by 
means of a lever fitted to each harrow section. 


ETS. Techine 
82400 Valence D’Agen 
France 


Bar Harrow 


All-steel or wooden-framed models are avail- 


Danishmand & Co. 
Karkhana Bazar 
Lyalipur, Pakistan 


Harrows 


Various patterns of chain and spike harrows 
are available. 


Samuel Lewis & Co., Ltd. 
Northfield Rd., Netherton, Dudley 
Worcestershire DY2 9JD, U.K. 


Animal-Drawn Harrows 

Each section has 15 teeth arranged in five 
rows. The section weighs 19 kilograms and its 
working width is 70 centimeters. One or two 
sections can be used at a time. 


ETS. A. Bourguignon 
BP. 17 

26300 Bourg-de-Peage 
Drome, France 
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Triangular 
harrow weight 

Diamond harrow 
weight 

Diamond harrow 
weight 

Diamond harrow 
weight 


19 kg ( 42 1b.) 






2-section 64 kg (140 Ib.) 


3-section | 97 kg (214 tb.) 


4-section | 131 kg (289 lb.) 


Zig Zag harrow 
weight 

Zig Zag harrow 
weight 


3-section | 118 kg (259 Ib.) 


4-section | 157 kg (345 Ib.) 


Maassey-Ferguson (South Africa), Ltd. 
Steel Rd., P.O. Box 677 
: Vereeniging 1930, South Africa 


Aitkenhead Flexible Harrows 

Four types of tooth link are available. 
These harrows are suitable for preparing seed- 
beds, covering seeds and fertilizers with soil, 
spreading farmyard manure, and killing weeds 
in growing corn. 


William Aitkenhead, Ltd. 
Stamford Works, Lees, Oldham 
Lancashire OL4 3DF, U.K. 


Lister Big-Claw Harrows 

These flexible chain harrows can be rolled 
up and easily handled by one man, the sections 
being of 1.22 meter width. Various link types are 
available for use on arable land and grassland. 


R.A. Lister Agricultural, Ltd. 
Dursley 
Gloucestershire GL11 4 HS, U.K. 


Cultivators 

Safim Expandable Cultivators 
Model S5I is adjustable from 24 inches (610 
millimeters) to 42 inches (1,067 millimeters) 
wide. It is fitted with two reversible shares in 
front, two reversible moldboard hiliers, a 10- 
inch (254 millimeter) sweep at the rear, and two 
spare shovels. Weight: #4 kilograms (97 pounds). 
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Also available: Safim Mahon 5-tine expand- 
able cultivator equipped with four 3-inch (76 
millimeter) reversible points, two hillers and one 
10-inch (250 millimeter) sweep. Weight: 44.5 
kilograms (98 pounds). 


Massey-Ferguson (South Africa), Ltd. 
Steel Rd., P.O. Box 677 
Vereeniging 1930, South Africa 


Ox-Drawn Cultivator 
Ubungo Farm Implements 
P.O. Box 2669 

Dar Es Salaam, Tanzania 


Adjustable Cultivator or Horse Hoe 


The five-tine cultivator is useful for pre- 
paring seedbeds after plowing. 


Danishmand & Co. 
Karkhana Bazar 
Lyallpur, Pakistan 


Occidental Hoe 

This is an all-steel, ox-drawn hoe weighing 
17 kilograms. It is fitted with a main beam and 
furrow wheel. A variety of hoe blades or culti- 
vator tines can be clamped to the beam. 


Siscoma 
BP 3214 
Dakar. Senegal 
PLOWS 
Safim CS2 Cultivator 


This is an easily handled, all-steel cultivator 
for use with small draft animals, Two adjustable 
shovels, 51 inches (140 millimeters) and 7 inches 
(178 millimeters), are. standard equipment. 
Weight: 31 kilograms (68 pounds). 


Massey-Ferguson (South Africa), Ltd. 
Steel Rd., P.O. Box 677 
Vereeniging 1930, South Africa 


Soil-Stirring Plow . 
Mohinder & Co. Allied Industries 

Kurali, Dist. Ropar 

Punjab, India 
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Lever Expansion Cultivator 

This five-tine cultivator is constructed of 
steel and can be adjusted from 300 millimeters 
to 635 millimeters width. It is fitted with 
hardened steel tines and an adjustable depth 
wheel. 


Sharda Engineering Works 
105/661 D, Fahimabad 
Kanpur 208 005, India 


Adjustable Hoe 

The frame of this implement, which takes 
five hoe blades or cultivator tines, can be ad- 
justed for row widths of 0.40 to 0.70 meters. 
Depth of work is adjusted by a lever controlling 
the depth wheel. Width adjustment is made by 
ascrew mechanism. Weight: 45 kilograms. 

A simplified version with width adjustment 
by means of a clamp on the frame is also avail- 
able. 


ETS. Techine 
82400 Valence D'Agen 
France 


Triphali 
An all-steel three-row implement for inter- 
cultivation. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006 Rajasthan, India 


Akola Hoe 

This is a long-beam, three-tined cultivater 
which can be adjusted from 275 to 375 milli- 
meters width. 


Sharda Engineering Works 
105/661 D, Fahimabad 
Kanpur 208 005, India 


CeCoCo Animal-Drawn Cultivator 

The working width of this cultivator can be 
easily adjusted and the blades remain parallel at 
all width settings. Weight: 21 kilograms. 


CeCoCo 
P.O, Box 8, Ibaraki City 
Osaka Pref. 567, Japan 
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Cossul R.N. Cultivator 

This is a three-tine cultivator, made of steel 
with long wooden beam and single handle. The 
shovels are made of high carbon steel and are 
reversible. The width can be adjusted very 
easily through holes provided in the frame. 
Depth can be adjusted by changing the height 
of the beam through holes provided for the pur- 
pose. Moldboard plow, ridger plow, and seeder / 
fertilizer: attachment can be supplied as extras. 
Weight: 16.0 kilograms. 









Cossul Bullock-Driven R.N. Cultivator 
Cossul & Co. 





‘a 
Ny \ The LLS.R. Weeder-Mulcher 


Cossul Lever Expansion Five-Tine Cultivator 
This cultivator is designed for preparing 
seedbeds and for inter-row cultivation. The 
points are reversible. The width can be ad- | The LLS.R. Weeder/Mulcher Plans 
justed from 300 to 625 millimeters (12 to 25 (Indian Institute of Sugarcane Research) 





Industrial Area, Fazalgunj 
Kanpur, India 


inches) by means of a lever. Right- and left-hand This animal-drawn, self-cleaning weeder is 
moldboards and rear double-face shovel are designed to destroy weeds, leave a mulch on the 
available as.extras for throwing soil against the soil surface, and cover a lot of area per day. It 
roots of growing plants and for making shallow can be used on most row crops with a spacing of 
channels for irrigation. Weight: 35 kilograms. 30 inches (75 centimeters) or more. The blade 
Both above units manufactured by: | works at a depth of 2 inches (5 centimeters) 
Cossul & Co, Pvt., Ltd, { below the surface. The weed roots are cut or 
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The first prototype model of the 
1.T.D.G. Expandable Cultivator 





pulled out and the soil layer is lifted slightly. 
The weeds drop off the blade and soon diy out. 


The Intermediate Technology Expandable 
Cultivator Plans 

This lightweight cultivator is designed for 
weeding crops planted in 70 to 90-centimeter- 
spaced rows in sandy soils and can be pulled by 
one or two oxen or donkeys. The sinés are in- 
dividually adjustable for depth which makes the 
implement suitable for flat or ridge cultivation. 
The cultivator is suitable for manufacture by 
village blacksmiths. 


The Indian Five-Tine Sweep Cultivator Plans 

Dry farming areas where soil moistur:; con- 
servation and soil erosion control are essential 
will benefit from this impiement. The tool stan- 
dards are staggered to allow crop residue and cut 
weed growth to remain on the soil surface. This 
cultivator can be used for primary tillage, seed- 
bed preparation, weed control, and inter-row cul- 
tivation. The rigid steel frame can be built with 
additional toolbars to permit greater trash clear- 
ance. 


Above three plans available from: 
Intermediate Technology Publications, Ltd. 
9 King St. 

London WC2E 8HN, England 
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The Indian Five-Tine Sweep Cultivator 


Manga Hoe 

An adjustable-width cultivator available 
with 5 tines for donkey-drafe or 7 tines for ox- 
draft. Extension bars are available to increase 
the width of the implement, in which form it can 
be used for row marking prior to planting. 


S.A. Gard Pere et Fils 
30500 Potelieres Par St. Amoroix (Gard) 
France 











Horse-Drawn Cultivator 

Designed for spring cultivation following 
winter plowing, for cultivation of stubble, up- 
rooting of quackgrass. Cultivating depth is con. 
trolled by a hand lever. Weight: 107 kilograms. 


Agromet-Unia 

Foreign Trade Enterprise 

00-950 Przemyslowa 26 

Warsaw, Poland 

Multi-Purpose Potato Cultivator 


Specially designed for potato cultivation, 
this combination three-purpose tool is supplied 
separately or combined with ridging, hoeing, and 
digging tools. The potato digger has a set of 
two guide wheels, the ridger, and an adjustable 
depth skid. 


W. Hertecane 
9200 Kwatrecht 
Wetteren, Belgium 
Miscellaneous Animal-Drawn Tools 
Roller 


This implement consists of two cylinders of 
0.60 meters diameter. Available in two widths. 
Weight: 1.60-meter-wide model, 223 kilograms; 
2.00-meter-wide model, 250 kilograms. 


ETS. Techine 
82400 Valance D’Agen 
France 


Wetland Puddler 

it is designed for quick and efficient prepara- 
tion of fields for paddy after first plowing. The 
three angular cast-iron hubs with four blades on 
each hub churn up the soil and leave the fine 
particles of it on the top surface. Weight: 39.5 


kilograms. 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 


Cossul Bullock-Driven Green Manure Trampler 
: Growing a green manure crop.and burying 
it is a way of adding to the organic matter con- 
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Cossul Green Manure Trampler 
Cossul & Co, 


tent of the soil. This implement is useful for 
trampling green leaves and stalks. It consists of 
four 250-millimeter (10 inches) diameter steel 
discs with cast-iron hubs mounted on a horizontal 
shaft. Blades mounted on the shaft help to cut 
the green material. Weight: 39 kilograms. 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 


LT.D.G. Clod Crushers Plans 

These are two simple and cheaply con- 
structed implements which are used for reducing 
the size of clods in cultivated land prior to 
ridging up the soil. They are made principally 
of gum (eucalyptus) poles. Type 1 has roller 
gangs which are built from short pieces of pole 





Clod Crusher, type 1 
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Clad Crusher, type 2 


and rest at an angle of approximately 60 degrees 
to each other. The poles are mounted to provide 
a self-cleaning effect. Type 2 consists of short 
pole pegs attached in a staggered formation 
around the circumference of a single heavy log 
roller. Sharpened steel bolts are driven into the 
center of each end of the roller to which the 
draft chains are attached. A singletree is fitted 
to the roller chains. 


4.T.D.G. Granule Applicator Plans 

The granule applicator was developed as 
part of the Intermediate Technology Farm 
Equipment Development Project work program 
attached to the Institute of Agricultural Research 
of Ahmadu Bello University. A Planet Junior- 
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1.T.D.G. Granule Applicator 


based, hand-pushed seeder was fitted to an ariana 
toolbar and a simple direct-drive from a spiked 
wheel was used to replace the original bevel 
gears and shaft drive to the metering mechanism. 
Standard ariana soil-moving components were 
added to enable a ridge to be built and granules 
to be applied, either on the surface or incor- 
porated into the soil, simultaneously. 


Intermediate Technology Publications, Ltd. 
9 King St. 
London WC2E 8HN, England 
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TWO-WHEEL TRACTORS 


“Different levels of farm mechanizat‘on exist 
side by side in China,” observes Ian Barwell in 
his report on the Chinese Two-Wheeled Trac- 
tor.* Barwell serves as a transport project officer 
with the Intermediate Technology Development 
Group based in London. He explains the differ- 
ent mechanization levels in terms of varying 
commune size (from 500 to 50,000 people), devel- 
opment, and farm machinery requirements. “At 
one and the same time, there is an increasing 
demand for conventional four-wheeled tractors, 
for two-wheeled tractors, and for draft animals 
such as horses and oxen for use in agricultural 
work.” 

Thousands of miles away, Gene Logsdon, an 
editor for Organic Gardening and New Farm in 
the United States, shows that a need for diversi- 
fied, well-developed equipment is equally sig- 
* Material excerpted with permission from Ian J. 
Barwell. “The Chinese Two-Wheeled Tractor.” World 
Crops and Livestock, July-August 1977. 








Tractors 









nificant—even on a single, small farm such as his. 

“When I figure my needs, I do not auto- 
matically figure that I have 20 acres to cultivate 
or even six, which is all the land [ actually have 
in animal crops. Instead I look closely at that 
six-acre figure and ask myself: Ot that total, how 
big an area will i ever have to plow (or disk, or 
weed, or plant, or harvest) in one day? The 
answer is usually one-quarter acre or less. That 
being the case, a quarter-acre is the size my tools 
need to be geared to.” 

“Actually, I’m overpowered with my ancient 
WD Allis-Chalmers tractor which has a horse- 
power rating of around 35. That's envugh for 
quite a sizable little farm. My biggest plowing 
job takes me less than two hours. I only use my 
tractor’s capability fully when I mow hay and 
pasturelands. My tractor would be just about 
right on an 80-acre farm if the 80 acres were 
devoted to the wide variety of food and fiber 
production typical of the self-sustaining home- 
stead. Even on an 80, you should rarely have to 
work more than five acres a day. If, however, 
the entire 80 were given over to commercial fruit 


The Kubota, a Japanese itwo- 
wheeled tractor. 
Kubota, Ltd. 
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and vegetable production or any single specialty 
ctep. you would usually need quite larger ma- 
chinery to handle it.” 

Just as Gene Logsdon in North America is 
firmly convinced that many growers should look 
at single-axle tractors and tillers, so, too, are the 
Chinese. The two-wheeled or singie-axle tractor 
has played a vital role in the mechanization of 
Chinese agriculture, reports Ian Barwell. Since 
much of the cultivated land is divided into very 











ary cultivation, and as a power source to drive 
other items of machinery. Attached to a trailer, 
it forms a simple means. of transport and is 
extensively used:in this role, both in rural situ- 
‘ations and to carry goods and people from ‘the 
countryside.to the town and back again. | Cur- 
rent annua! production of the tractor runs. into 
hundreds of thousands of units, and: they are 
now being exported.to certain other developing : 
countries; both India and the . Philippines -are 
now producing similar machines. However, the 


tractor is not suitable for use in the very: | 


dry conditions prevalent in parts of Africa, be- 
‘cause it does not have the tractive power required 
for cultivation in such circumstances.” 

The tractor engine, he. reports, has a power 
output of ten horsepower. The heart of the two- 
wheeled tractor is its rugged and durable single- 
cylinder, four-stroke diesel engine. Barwell con- 
tinues; | 

“The engine, whose main block and crank- 

.case are a single iron casting, has ewo other in- 
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small plots for irrigation, the two-wheeled trac- 
tor works weil in such small land segments. 
Besides, the two-wheeled tractor is a much 
cheaper unit to buy and run than a conventional 
four-wheeled tractor, and it also lends itself to 
production by a number of small- and medium- 
scale factories throughout the country. 

Writes Barwell, “Ease of maintenance and 
durability are major considerations in the design 
of the tractor which can be used for plowing or 


A single-axle tractor hitched 
to a two-wheeled trailer for 
transport, 
Tan Barwell 


rot 


teresting features which simplify maintenance. 
It is water-cooled by means of an evaporative 
tank system mounted above the block. It is this 


-feature which is responsible for the characteristic 


wisp of steam rising from the tractor when it is 
in use. Direct visual indication of the water 
level is achieved by means of a red Sutton 
mounted on the end of a rod protruding from 
the tank and attached inside to a float. As the 


_ water evaporates, the rod falls until the danger 


level is reached, and the button drops out of 


_ sight of the tractor operator. A forced-circula- 


tion, oil lubrication system is used, and the oil is 
passed through a sight glass visible to the opera- 
torso that he has a continuous check on the 
flow of lubricant.” 

The Chinese have many uses for the two- 
wheeled tractor. It can be fitted with either a 
single- or a two-furrow plow which attaches to a 
bracket at the rear of the gearbox. The setting 
of the piow can be adjusted for height, for angle 
relative to the direction of travel, and for orien- 
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tation of the blades themselves. The tractor can 
plow to a depth of 180 to 200 millimeters. 

Using the power take-off at the rear of the 
gearbox, a rotary cultivator fitted with up to 16 
blades can be attached. The rotor is shrouded 
. by a canopy which helps to break up the lumps 
of earth, and the depth of cultivation is con- 
trolled by either a skid or a small-diameter 
wheel mounted behind the cultivator. 

When plowing or cultivating, the operator 
may either walk along behind the tractor or sit 
on 2 seat mounted at the very rear of the ma- 
chine. Steering is effected by control of the 
clutches engaging the drive to each of the wheels. 


The tractor is reportedly capable of working 0.1. 


to 0.15 hectares per hour. 





The array of controls on a two- 
wheel tractor include two inde- 
pendent clutches for power steer- 
ing, throttle, and gearshift lever. 


The tractor can be driven to and from the 
fields if a small castor wheel is fitted at the rear, 
However, when it is used for cargo or passenger 
transport the tractor is hitched to.a two-wheeled 
trailer, and the driver normally sits on a seat at 
the front of the trailer. He can then steer the 
vehicle by means of the. handlebar, and_ this 
obviates the. need for the cagior wheel. Maxi- 
mum payload in the transport mode averages 
1,200 kilograms. 

Mounted on the end of the crankshaft along- 
side the grooved pulley described earlier is a 
large flywheel which doubles asa flat-topped 
pulley. Using this feature, the tractor may be 
_- used as a source of power to drive a range of 
items of agricultural and crop-processing equip- 

ment, through a flat-belt drive system. It could, 


for example, be used to power a water pump, 
an electricity generator, a flour mill, or a rice 
thresher. 


SINGLE-AXLE TILLERS AND TRACTORS 


A gteat variety of single-axle, sometimes 
calied two-wheel, walking, or pedestrian tractors 
is available. The smaller models generally have 
a single-driven shaft which can he fitted either 
with rotary cultivator blades or with wheels for 
pulling trailers and trailed implements. Larger 
models often have a pair of driving wheels and an 
independently controlled drive for rotary cul- 
tivating. Engines usually run on gasoline in the 
smaller sizes and use diesel fuel in larger sizes. 
Transmission systems range from V-belt drive 
(with speed changing by means of stepped 
pulleys, and belt tensioning providing a clutch) 
to multispeed gear transmission with friction 
plate clutches. 

Most manufacturers can supply a range of 
attachments for cultivation and transport work, 
and water pumps can usually be fitted, although 
it should be remembered that pumping is gener- 
ally an arduous duty for a smal] engine. One 
maker supplies a threshing attachment with a 
rasp, bar-type drum, and concave. 

Single-axle tractors have sometimes proved 
to be very successful in intensive agriculture on 
relatively soft soils which need thorough rotary 
cultivation—for example, in irrigated rice 
paddies in. Asia or on market-gardening plots in 
Europe. They have been much less successful for 
relatively extensive agriculture on hard soils such 
as those in some savannah regions of Africa, 
where large areas have to be covered and tined 
cultivation is often more appropriate than rotary 
cultivation. 

Like all small-engine-powered equipment, 
single-axle tractors require a good network of 
spare-part supplies, a high level of operator 
training, and regular maintenance, particularly 
in hot and/or dusty working conditions. 


NORTH AMERICAN SOURCES OF 
WALKING TRACTORS 
The Rokon Automatic Mototractor 
At first glance, one can hardly take this 
stocky trail bike seriously as a useful farm imple- 
ment. But after serious study, it is obvious that 


129 








TOOLS FOR HOMES: iADERS, GARDENERS, AND SMALL-SCALE FARMERS 





the Mototractor is a two-wheeled, two-wheel 
drive, dual-purpose power unit designed to 
handle all the usual farm chores with the same 
hearty determination of any tractor—while pro- 
viding an expedient, rugged means of trans- 
portation as well. 





be useful, a farm tool must be able to till more 
land than the space it needs to turn around in, a 
problem with Western-oriented equipment. 

“Unlike Far Eastern countries, labor is at a 
premium in Africa, not land. Without the help 
of a labor force, the farmer must rely on mecha- 
nization to get enough land prepared to feed his 
family and provide him with a cash crop. At the 
same time, he needs a means of local transpor- 
tation and a way to get his produce to market— 
especially during the rainy season.” 

Rokor has designed the Mototractor to 
satisfy both needs. It has all the attachments of 
a small-farm, utility tractor—plow, cultivators, 
trailer, anc spraying and irrigating equipment— 
is able to transverse two-foot streams, has wide 
tires for superior traction in mud, has a ten- 
horsepower gasoline engine and power take-off 
shaft, car climb 45-degree inclines, and has a 
maximum operating speed of 40 miles per hour. 

In the United States, the Mototractor is 
widely ased by engineers, foresters, and fire- 
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A conversation with a Technical Assistance 
Official for Africa revealed that “the Mototractor 
could well be the sole piece of technology devel- 
oped in the United States with significant im- 
plications for emerging nations. It is extremely 
strong and has few moving parts. In order to 





The Rokon tractor crosses 
vupged terrain towing a 
heavy load. 

Rekon, Ine. 


A third whee! provides added balance for plowing at 


slow speeds. Rokon, Inc. 
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tains carrying workers, tools, and materials all 
year-round, as well as for rescue. 


fighters for rapid travel over rough terrain. The 
power take-off shaft will operate a pump for fire- 





fighting as well as many farm tools. Gearing Rokon, Inc. 
ratios provide pulling power which has proved American Engineers & Manufacturers 
valuable in rescue eperations. One ski resort in 160 Emerald St. 


Vermont uses their Mototractor to climb moun- Keene, NH 03431 


THE FORD DNT PEDESTRIAN TRACTOR, NOW THE INTEC 


In 1964, Ford decided to develop a program designed to help solve the world food crisis while 
enhancing the reputation of the company and its farm products in developing nations. After a series of 
conferences with university and foundation experts and with representatives of governmental agencies, 
“Ford elected to design a tractor which would provide simple mechanization for small farmers at a 
price roughly comparable te a pair of oxen,” reports Richard Dewey, Public Relations Manager for 
Ford Tractor Operations. 

After five years of research and engineering Ford was ready to test marketability of their new 
model DNT~—Developing Nations Tractor. Confidence in its powerful, reliable transaxle system, 
wheels designed for added strength and improved traction, the simplicity of the rope starter and push- 
pull metal clutch rod, and its basic rugged, durable design encouraged them to continue. As their news 
release announced, “The two-wheeled tractor is the first ever designed specifically to bring the benefits 
of modern farming technology to people on smail farms in developing countries at a price they can 
afford to pay.” 





The INTEC's high ground clearance is an important 
feature in continuing mechanical cultivation late into 


> the season. 
Dowding Tool Products, Inc. 





But “insurmountable logistical and social problems” terminated the effort. Dewey continued, 
“Getting spare parts tc dealers.posed no difficulty but getting the dealer to the broken-dewn machinery 
did, It just wouldn’t pay any serviceman to spend three or four days trekking through the jungle in 
search of his customer. With attitudes as stubborn as they are, it’s hard to convince village farmers 
that anything new, even appropriately scaled and designed machinery, will do the job right. They are 
skeptical of a tractor which runs on hard-to-get fuel and eventually breaks down into a pile cé rusty 
nuts and bolts. Fuel for animals grows on trees and a worn-out ox can be eaten. There's reai ‘horse 
sense’ in using animal-drawn equipment in developing countries.” 


131 





TRACTORS 











BUILD—'EM—YOURSELF TWO- AND FOUR-WHEELED TRACTORS — 


Pau! Davenport started building tractors over twenty years ago from parts he scrounged mostly 
from old Model A Fords. Now he says he is too old for that kind of work, but he still sells the plans 
for a two-wheel model with a two-and-one-half- or six-horsepower motor, and a four-wheeled, four- 
wheel-drive, six-horsepower model. 

The feature Paul boasts of most is the ruggedness of his tractors. “These parts were originally 
designed to take the power of a 24-horsepower engine. With these small engines, they will last almost 
indefinitely.” Some parts include a standard Model A transmission with three forward speeds and 
reverse, brakes for turning and handling, and regular wheels and tires (or implement tres). 





iy 





You can build this four- 
wheeled, four-wheel-drive 
tractor from a Davenport kit. 
Paul Davenport 


The Davenport two-wheel tractor has a drawbar with a 
single pin for changing implements quickly. 
Paul Davenport 
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The actual building cost is hard to estimate. It all depends upon how good a scrounger you are 
and how much of the work you can do for yourself. There is a certain amount of cutting, drilling, and 
welding you will need to do, or perhaps your local welder will have to help you out. 

The plans illustrate a simple but practical drawbar which pulls from ahead of the axles for better 
handling. A single pin allows a quick change of implements. With the two-and-one-half-horsepower 
engine on his two-wheeled tractor, Paul can pull a nine-inch plow, eight inches deep in low gear. The 
four-wheeled unit can pull a 12-inch plow ten inches deep in light to medium soil. Flexibility in the 
center, keeping all four wheels on the ground, regardless of terrain, coupled with four-wheel drive gives 


this machine “‘sensational pulling power.” 


Paul's Tractor Co. 
8520 Cherry St. 
Fontana,CA 92335 





Gravely Convertible Tractors 


Gravely Convertible two-wheel tractors have 
an all-gear transmission separately powering both 
the wheels and the power take-off shaft for 
attachments. Models with 8, 10, and 12 hp. 
engines provide power to match the job require- 
ments and operate with forward, neutral, and 
reverse speeds. Attachments include sickle bar; 
rotary and flail mowers; a plow, sweeper, and 
blower for snow; a dumping trailer; and, for the 
garden, a furrower, cultivator, shovel, and rotary 
tiller. 


This Gravely power unit has.a rotary mower attached 
te the. front, dual wheels for: better traction, and a 
riding sulky with steering column. 

Clarke-Gravely Corp. 
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Gravely Division of Clark-Gravely Corp. 
One Gravely Lane 
Clemmons, NC 27012 


Ferrari 


Ferrari carries three models of walking trac- 
tors with air-cooled diesel engines ranging from 
7 to 21 hp. The fuel injection system means 
there are no plugs, points, magneto, or car- 
buretor. Direct gear-drive replaces the need for 
chains or belts. The middle range, 14 h.p. model 
has four forward and two reverse speeds, and 
power take-offs, each with two speeds. The 
tilling width is about 30 inches and the unit 
readily accommodates a sickle bar, snow blower, 
trailer, sprayer, plows, and even a table saw. 


Ferrari with tiller attachment 
Ferrari International, Inc. * 
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Ferrari International, Inc. 
6104 Avenida Encinas 
Carisbad, CA 92008 


Ferrari $.P.A. Officine Meccaniche 
42045 Luzzara 
Reggio Emilia, Italy 


Pasquali Walking Tractors 

Pasquali Italian-made walking tractors come 
in many sizes, ranging from 7 to 18 lp. All are 
equipped with a four-stroke, air-cooled diesel 
engine. The lower-powered models, from 7 tc 14 
h.p., have four speeds forward and two reverse; 
the higher-powered units have a sliding-type key 
gear with synchronizer operating tweive speeds— 
nine forward, three reverse—at a rate of 0.6 to 
16 kph. All models have two power take-off 
shafts, the top one synchronized with all gearbox 
speeds and the bottom one with two independent 
speeds. The rotary tiller disconnects auto- 
matically when reverse gear is engaged, and the 
handles are completely adjustable. 

Pasquali has the unusual attraction of offer: 
ing over 70 attachments for its walking tractors. 
So extensive is their list of attachments that it 
takes a 200-page book to describe them all. All 





The Pasquali Model 946 
Pasquali U.S.A. 






are available upon requesi through a dealer in 
the United States with the allowance of a ovelve- 
week lead time. 


Pasquali USA 
Verona, WI 53593 


Pasquali: Macchine Agricole s.p.a. 
Via Nuova, 30 

Calenzano (Firenze) 

Pama Calenzano, Italy 


EDKO Walking Tractor 


The EDKO tractor is constructed with a 14- 
inch by 3-inch frame and 11-gauge handle with 





Og 


The EDKO Chain-Drive Walking Tractor with tool- 
bar and cultivators. 
EDKO Mfg., Inc. 


three-position adjustment. It is powered by a 
5 h.p. gasoline engine with six-to-one gear reduc- 
tion and recoil starter. It features two speeds 
forward with “dead man” reverse (1.25 mph). 
Low speed ranges from 1 to 1.75 mph, high 
speed from 2 to 2.75. It has a rugged chain-drive 
system with dual-split steel pulleys, and 11-inch 
ground clearance axle with rachet wheel. Wheel 
widths are adjustable from 17 to 23 inches on 
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l-inch increments for each wheel. No tools are | attachment clutch acts independently of traction 


required to change the following attachments: 
7-inch moldboard plow with coulter, disc, six- 
prong cultivator, furrow opener, 40-inch blade, 
wheel weights, and chains. 


EDKO Mfg., Inc. 
2725 Second Ave. 
Des Moines, LA 50313 


Haban Power-Trac V 


The chain-drive transmission with one speed 
forward and reverse is provided only in the 5 h.p. 


controls. Controls are mounted on handlebars 
of tubular steel. It has semnipneumatic tires with 
Il-inch by 4:00 wheels. Both models feature 14- 
inch tines for tilling a patch 26 inches wide and 
8 inches or more deep. Attachments for the 5 
h.p. model include a variety of cultivator tools, a 
22-inch-cut rotary mower, a 24-inch snow- 
thrower, and a 30-inch dozer blade for grading 
gravel and clearing snow. 


Haban Mfg. Co. 


_2100 Northwestern Ave. 


size. The 3 h.p. model has no reverse. An | Racine, WI 53404 


INTERNATIONAL SOURCES OF 
WALKING TRACTORS 


Hb 























Bucher M600 

The Bucher M600 cutter bar mowers are 
specifically designed walking tractors for mowing 
and windrowing crops grown on the steep slopes 
of Swiwerland. Three different mechanisms are 
available for windrowing; a trailer and sulky 
are also available. Special wheel extensions keep 
the mower upright when traversing a slope. The 
M600. is run by a 10 h.p., air-cooled gasoline 
engine, has three forward, one reverse speed, and 
weighs 320 kilograms. Other models are avail- 
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The Haban Power-Trac V 
with attachments: snow- 
blower, rotary mower, scraper 
blade, bolo tiller tines and 
depth bar, furrower, sweep, 
rubber tires, and hiller. 
Haban Mig. Co. 






able ranging from 7 to 11 horsepower. At this 
writing, Bucher-Guyer 1s seeking a North Ameri- 
can distributor. 


Bucher-Guyer, Ltd. Engineering Works 
CH-8166 Niederweningen 
Zurich, Switzerland 


AEBI AM Walking Tractors 

AEBI tractors come in three models: the AM 
8; the AM 15, with 15 h.p.; and the AM 75, with 
10 h.p. All have four-stroke gasoline engines and 
mowing attachments. The AM 75 has a trans- 
mission with four forward and one reverse speed, 














Bs 


The AEBI AM75 pulling quite a load uphill. 
AEBI & Co. 


a high-/low-speed option for the cutter bar and 
three forward and one reverse speed for the rear 
power take-off. Power can be linked to a trailer 
capable of a 900-kilogram payload; hence the 
unit becomes a four-wheel-drive machine. Other 
attachments include a sulky, hay turner, and 
rotary tiller. Operating in reverse, the AERI AM 





TRACTORS 


Bucher Cutter Bar Mower M200 
Bucher-Guyer, Ltd, Engineering Works 





75 pulls a potaco harvester which digs the 
potatoes, sifts the soil away from the tubers, and 
deposits them in a row on the surface of the soil. 


AEBI & Co. 
AG Maschinenfabrik 
CH-3400 Burgdorf, Swit 


zerland 


GaN 





Agria 6000 with weighted wheels for extra traction 
to pull a reversible moldboard piow. 
Agria-Werke 
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Agria Model 2400 Walking Tractor 

Agria Model 2400 walking tractars are avail- 
able with either an 8 h.p., two-stroke or a 9 h.p., 
four-stroke gasoline engine. They have a six- 
speed gearbox, three forward and three reverse, 
and an independent power take-off shaft. The 
steel-tube handlebars are adjustable 180 degrees, 
and track width can be adjusted from 10.6 to 
22.2 inches, depending upon accessories and row 
width. A wide range of attachments makes this 
unit Agria’s versatile one. Attachments include 
a twosection, adjustable harrow, a twe-piston 
spray pump, a water pump, a 31.5-inch spindle 
reel mower with seat, snow blower and plow, 
sweeper, rotary tillers with widths between 12.6 
and 26 inches with er without duckfoot hoe, 
quarter-turn plow, reversible plow, ridger, cul- 
tivater, mulcher, sickle bar mowers of different 
working widths and fineness cuts, and a trailer 
with seat. 





Agria Model 2700 

Designed for power rather than versatility, 
the robust Agria 2700 walking tractor has a 
13-h.p., four-stroke diesel engine with electric 
start. The nine-speed gearbox, six forward and 
three reverse, operates at rates between 0.7 and 


= 


Robust Agria 2700 with rotary tiller 
Agria-Werke 
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12 mph. The upper power take-off shaft operates 
at two speeds; the bettom also at two but with 
the option of operating independently of the 
gearbox. The lower shaft stops automatically 
when reverse gear is engaged. The 270-kilogram 
unit is balanced for easy maneuverability when 
hoeing, tilling, plowing, and transporting. One 
unusual attachment is the sprinkler, complete 
with water tank. Agria is not represented in 
North America at this time and is seeking dis- 
tributors. 


Agria-Werke GmbH 
D-7108 Moeckmuehl 
West Germany 


Moty Mule Universal 

The Mule is a versatile mowing, tilling, hay- 
harvesting implement built for safe operation on 
steep slopes. It is available with either a two- or 
four-cycle gasoline engine or a four-cycle diesel 
engine. A floating axle adapts to rough ground 
conditions without transmitting jolts to the 
operator. The V-belt power transmission absorbs 
the shock when obstacles jam the cutting blade 
on the reciprocating mower. Front and rear 
power take-off shafts are provided to power a 
great variety of implement attachments which 
may be installed in seconds, thanks to a quick- 
disconnect arrangement. The rear power take- 
off can aiso be utilized to propel the shaft for a 
wheel-drive trailer. The unit weighs 150 kilo- 
grams, 100 kilograms without the mowing attach- 
ment, and operates in first gear at 4 kph, second 
gear at 10 kph and reverse at 3 kph. More than 
25 attachments are available. Some of the more 
unusual ones include a grain-reaping attach- 
ment, push-on grinding attachment, hay-pushing 
rake, dibbling seeder with two-row arrangement, 
hay rake and tedder, hay rake with reversible 
rotation arrangement, and vineyard plow. 


Moty-Werk, Landmachinenbau 
8523 Frauental A./L62 
Austria /Stmk 


Kubota Versatiller 

A heavy unit weighing 485 kilograms, the 
Kubota Versatiller has a continuous output of 
9 h.p. and a maximum of 12. It operates at six 











forward and two reverse speeds and the tilling 
unit operates at four speeds. With a maximum 
traveling speed of 15 kph, the unit is powered 
by a rotary, diesel-powered, water-cooled engine 
with radiator. It tills a width of 60 centimeters, 
a depth of 19 centimeters with 20 blades, tilling 
at a rate of 1 hectare every ten hours. The 
Kubota puddles wet fields, tills, plows, harrows. 
and weeds. The power take-off provides a sta- 
tionary 12-h.p. engine to drive belt-driven ma- 
chines such as threshers, hullers, and generators. 


Kerala Agro-Machinery Corp., Ltd. 
Athani P.O. Ernakulam District 
Kerala, India 


Kubota, Ltd. 

22 Funade-cho 
2-chome Naniwa-ku 
Osaka, Japan 


Note: The Kerala Corporation is interested in 
marketing their products in North Amer. 
ica but has no distributor at this time. 





The many attachments of the IRRI 
8 to 12 h.p. tiller. 
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ERRE Power Tiller 

The International Rice Research Institute 
has designed this 8 to 12 h.p. tiller with features 
especially for developing countries. The heavy- 
duty power tiller offers almost all of the features 
of the latest power tillers produced in the indus- 
trialized countries, yet it can be easily fabricated 
in developing nations at a fraction of the cost. 
The machine is well balanced and is equipped 
with steering clutches for easy maneuverability. 
The four forward and two reverse speeds can be 
shifted by using a simple main clutch control 
and gear shifting lever. Belts do not have to be 
shifted to change speeds. Used for cultivation on 
both upland and lowland conditions, the tiller 
can prepare 1.2 to 1.5 hectares of land per eight- 
hour day and can transport 600 kilograms on 
country roads. This rigid, heavy-duty machine 
is equipped with a water-cooled,‘ horizontal- 
stroke diesel engine which transfers power 
through V-belts. Maintenance cost is kept low 
as most parts can be easily repaired in small 
machine shops, and many machine elements are 
readily available to developing nations. 
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Not yet widely adopted, the IRRI puddling 
sled can be modified for construction with local 
materials for less than $20. 

international Rice Research Institute 


Simple to manufacture, the power tiller has 
five major assemblies: engine, transfer case, 
multispeed gear transmission, handlebars, and 
rotary tiller. All components, except the engine, 
can be easily fabricated in developing nations 
without special production dies and _ tooling. 
Consequently, production can be economical 
even with low market demand. 


Manufacturers’ addresses and construction plans 
are available from: 

Agricultural Engineering Department 
International Rice Research Institute 

P.O. Box 933 

Manila, Philippines 


Hakorette Standard 
The Hakorette comes with a 6 h.p. two- 
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The IRRI Power Tiller is 
seen here puddling a rice 
paddy while pulling the 
operator on a puddling sled. 
Notice the weight extending 
to the front to compensate 
for the weight of the sled and 
operator. 

International Rice Research 
Tustitute 





stroke engine, elastic three-stage V-belt ‘drive 
transmission with three speeds up to 10 mph. 
High-traction capacity powers attachments which 
include rotovator, snowplow, trailer with 500- 
kilogram or 14-ton capacity, 8-inch plow, and a 
reel mower with seat. 


Hako-Werke 
2060 Bad Oldesloe : 
Postfach 1444, West Germany 


Solo 

The Solo combi-system is a single 4 h.p., 
two-stroke engine complete with centrifugal 
clutch which can be fitted quickly to any of the 
following implements: mower, rotary cultivator, 
generator, earth auger, water pump, or outboard 
motor. 
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Tests of Tropical Material), specifically to satisfy 


Solo Kieinmotoren GmbH 
7032 Sindelfingen 6 the demands of tropical cotton culture following 
Postfach 20, West Germany a request of the CFDT (French Company of 


Textile). A spokesman for Bouyer explained, “It 
appeared to this company that a normal tractor 
was aot able to work in cotton fields. In fact, 
it requires a simple machine to make eventual 
repairs very easy in areas far from economic 
centers, and a specific machine for cotton with a 


Bouyer Two-Wheel Tropical (Tractors 
Though they are made in France, these 
tractors are marketed solely (at present) in devel- 


oping nations. They were designed in collabora- 
tion with CEEMAT (Center for Studies and 






Bouyer Walking Tractor 
with cultivator atlachment. 
Notice depth adjusiment and 
handlebar controls. Wheel 
weights are mounted to 
improve traction, and the 
extending frame in the front 
is a provision for adding 
even more weight. 


Bouyer 
high clearance and an adjustable working | ation in a hot climate include an oil regenerator 
width.” ‘They are able to work both in wet and and oil bath air filter. There are two speed 
dry cultures under. hot climates. ranges for three forward speeds and one range of 
three reverse speeds. Three power take-off shafts 
Type 203 operate at different speeds including one inde- 


pendent, one independest with clutch, and one 
driving the rotovator. 

Bouyer supplies a wide range of attachments 
for use with all three tractors, though sizes 
differ. These include many variations of plows 


This is the smallest tractor made by Bouyer. 
It has a 5 hip., four-stroke, air-cooled gasoline 
engine. The gearbox houses two speed ranges 
with two forward speeds each and two reverse 
speeds. There are two speeds for the power 


take-off shaft. such as a reversible plow, universal hitch, roto- 
vator, cultivators, toolbar frame for carrying 
Type 334 hoes, potato lifter, four-row seeding drill, two- 


row drill seeder and fertilizer combination, 


Powered by a 6 or 7 h.p., four-stroke gaso- : . ; ec eteics 
spraying equipment and trailer reservoir, itri- 


line or diesel air-cooled engine, it has two ranges : : 
of three forward speeds and one range of three gation pump, sickle bar and rear rotary mowers- 


oa disc harrows, and many wheels for better traction 
reverse speeds. There is one speed for the er , ‘ : 
take-off shaft. oe in both wet and dry cultures. At the time of this 


writing, Bouyer is interested in establishing a 
distributor in North America. 


Type TR 
The heftiest of the Bouyer products has a Bouyer 
four-stroke, air-cooled diesel engine available in BP. 23 


either 9, 11 or 14 hp. Special features for oper- ; Tomblaine 54510, France 
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Sagisag Model A by Mametora 

Any engine of a farmer’s choice can be 
mounted on the basic engine frame. An over- 
drive clutch mechanism provides transmission 
efficiency when changing th all-gear transmission 
with 12 forward and six reverse speeds. Electric 
start and headlight are provided. The 16-blade 
rotary tiller tills 13 centimeters deep and 60 
centimeters wide. The manufacturer claims 2 
capacity of 2 hectares per hour with tiller; the 
plow attachment takes 75 minutes to cover the 
same area. 


Tramat Mercantile, Inc. 
747-749 Gandara St. 
Sta. Cruz, Manila 


Mametora Power Tillers MC 

Three models are available from this com- 
pany, no horsepower ratings are given. All have 
four-cycle, vertical, monocylinder engines with 
air cooling, two power take-off shafts, V-belt and 
gear-driven transmission with two forward and 
one reverse speed. 


Mametora Power Tiller HMD 

A7 hp. unit has all-gear transmission, eight 
speeds forward, four reverse and a four-cycle, 
252-cubic centimeter engine. Attachments in- 
clude a rotary plow, side and middle furrower, 
puddling wheel and rakes, power transmission 
pulley, and trailer. 

Other models are available. 


Mametora Return-Culti 

The Return-Culti is the largest of the many 
walking tillers Mametora produces, It is avail- 
able with either 2 4.5 or a 6.5 h.p., four-cycle, 
air-cooled, gasoline motor, both units operating 
with two forward speeds and one reverse speed; 
however, the larger model has three forward 
speeds for the rotary tiller. The front-mounted 
rotary tiller has the unusual feature of operating 
both in forward and reverse, hence the name 
Return-Culti. Handles are adjustable 180 
degrees in all directions, and the unit’s low 
center of gravity makes it safe for working on 
slopes. It is most suitable for operations in mul- 
berry fields, orchards, tea plantations, and vege- 
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table gardens, and ia addition to cuitivation and 
weeding, can conduct various operations such as 
fertilizing, cutting stalks, and dislodging reots 
with a winch mechanism mounted on a frame. 
The Mametora power tiller Model HMD-25 is a 
7 hyp. unit designed for plowing, rotary cultiva- 
tion, side and middle furrowing, and paddy 
operations. Some of the more unusual attach- 
ments include a two-wheel carrier set for carry- 
ing compost and fertilizer, a special blade and 
cover for making trenches and a mulch dispenser 
for rolls of plastic. Weight: 97 kilograms with- 
out engine. 


Above units manufactured by: 

Mametora Agricultural Machinery Co., Ltd. 
9-37 Nishi, 2-chome 

Okegawa, Saitama, Japan 


ISEKI Power Tillers 

The Iseki Model KS500 is more than a 
tiller. Its four-cycle, air-cooled, 5 hp. gasoline 
engine has six forward and two reverse speeds 
transmitting power through a gear-/chain-drive 
system. A few of its many attachments include 
puddling rotor and puddling rake, turn-wrest 
plow, ridger, power take-off pulley, auger-digger, 
as well as a rotary tiller. Another model, with 
the option of a two- or four-cycle, air-cooled 
gasoline engine weighs 180 pounds and operates 
a number of attachments also, including snow- 
handling and cultivating equipment. It has four 
forward and two reverse speeds; the main engine 
shaft is V-belt driven and the traveling section is 
driven by a gear-chain combination. The power 
take-off has two speeds. 


Iseki Agricultural Machinery Mfg. Co., Ltd. 
1.3 Nihonbushi, 2-chome, Chuo-ku 
ToF vo, 103, Japan 


Land Master Lion 

The Lion is available with either a 7 h.p., 
four-stroke engine or a 6 h.p., two-stroke engine. 
Two forward and one reverse speed. Attach- 
ments include moldboard reversibie or non- 
reversible plow, ridger, rotary cultivator, hoe, 
puddler, seeder, potato lifter, water pump (27,000 
liters per hour, 7.6 meter head), and a thresher 
for rice and barley with a capacity of 140 kph. 














Land Master, Ltd. 
Sterte Rd. 
Poole, Dorset BH 15 2AF, U.K. 


WB Power Tiller Model WBI-A 


Powered by a four-cycle, single-cylinder, 8 
h.p., air-cooled gascline engine, Model WBI-A 
is made of heavy steel pipe framing and steel 
parts adaptable te local (Philippine) conditions 
with economical maintenance costs. Another 
unit is available fitted with a 10 h.p. engine. 
Accessories include moldboard plow, spiral plow, 
adjustable peg-toothed harrow, paddling steel 
cage wheel for wet plowing, paddling steel wheel 
fer dry plowing with or without hub adaptor, 
wheel weight, pneumatic rubber tres, and 
rotary hoe with 12 blades. The company does 
export. 


Warner Barnes Engineering 

A Division of Warner, Barnes and Co., Inc. 
2000 Faraday Street cor, South Expressway 
Makati, Rizal, Philippines 





Staub PPX 

Staub offers a wide product line of different- 
sized tillers and walking tractors. The PPX is 
one of their most versatile walking tractors. It 
is powered by a 322-cubic centimeters, four-cycle, 
7 hp. diesel engine. The gearbox houses three 
forward and two reverse speeds which are con- 
trolled by means of a single lever which changes 
gears and locks the wheels in drive position. Two 
connections for power take-off are mounted in 
the rear. Handle assembly is adjustable to all 
positions and reversible for use with the cutter 
bar and certain other tools. Attachments include 
rotary cultivator, plow, toothed cultivator, har- 
row, trailer, cutter bar, rotary mower, advanced 
hoe, sower, scraper blade, brush clearer, pump, 
and saw. 


Societe des Tracteurs et Motocusteurs Staub 
25, Bd de Verdun 
92402 Courbevoie Cedex, France 


Honda Two-Wheeied Tractors 


A range of madels from 2 to 8 h.p. is avail- 
able with attachments including plows, ridgers, 
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rotary cultivators, and various types of puddling 
equipment. 


Honda Motor Co., Ltd. 
Tokyo, Japan 





U 1200 Two-Wheeled Tractor 


This tractor can be fitted with gas or diesel 
engines of 8 to 10 hip. It has a gearbox with 
three forward and three reverse speeds, and a 
choice of six PTO speeds. Attachments include 
mower, rotary cultivator, plow, ridger, harrow, 
hoe, potato lifter, trailer, sprayer, and belt drive 
for stationary machines. 





Iruswerke Dusslingen 
7401 Dusslingen 
Postfach 128, West Germany 







Two-Wheeled Tractors 

Six h.p. gasengined and 12 h.p. diesel- 
engined tractors are manufactured, together with 
a range of attachments including plows, rotary 
cultivators, tined cultivators, mowers, trailers, 
and others. 






Gebruder Holder Maschineniabri*. 
7418 Metzingen/Wurtt 
Postfach 66, West Germany 


Krishi NV 700 Power Tiller 
This machine has a 7 h.p. diesel engine 
and a four forward, two reverse speed gearbox. 








Krishni Engines, Ltd. 


Krishni NV700 Power Tiller 
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Attachments include fixed and reversible mold- 
board plows, cultivators, disc harrows, puddling 
equipment, and others. 


Krishi Engines, Ltd. 
Sanatnagar, Hyderabad 18 
AP. India 


FB 5 Motor Cultivator 
The single-cylinder, 15 h.p. diesel engine 
has four forward and two reverse speeds. Attach- 
ment: include rotary cultivator, plow, centrif- 
=< pump, high-pressure spraying pump, and 
ler. 


Fratelli Baraldi s.n.c. 
41010 Modena 
Via Villanova, Italy 


P.G.S. Diamante Tractor 

Four-stroke gas or diesel engines of 7 to 10 
h.p. are available with two forward and one 
reverse speed gearbox. Attachments include 
rotary cultivators, plows, ridgers, trailers, irri- 
gation pumps, spray pumps, and pulleys. Larger 
two-wheeled tractors are also available. 


P.GS. S.p.A. 
Cadeo, Piacenza 
aly 


FB. Motor Hoes 
“A range of one- and two-wheeled tractors 
from 5. to 14. hp. with plowing, rotary cul- 


tivating, grading, mowing, pumping, spraying, 
and: ‘transport attachments are : uvailable.: 


Macchine Agricole F. B. 
36040 Sossano 
Veen, aie 


Bertoni ‘Two-Wheeled Tractors 

‘Diesel engines range from.8 to 21 hp. 
‘aseschanenia: include plows, rotary cultivators, 
trailers, ameane pumps, and sprayer pumps. 
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Bertolini Macchine Agricole 
42100 Reggio Emilia 
Via Guicciardi 7, Italy 


Goldoni Two-Wheeled Tractors 

Gas- and diesel-engined models from 7 to 21 
h.p. are available with plowing, cultivating, 
spraying, pumping, and transport attachments. 


Goldoni S.p.A. 
41012 Migliarina Di Caripi 
Modena, Italy 


CB 450 Tractor 

Plowing, rotary cultivating, tined cul- 
tivating, and mowing attachments can be sup- 
plied for this tractor. 


Mabec 
27 Rue D’Orleans 
92206 Neuilly-Sur-Seine, France 


Allen Mayfield. Tractor 

The Allen tractor can be used with a mow- 
ing attachment, with a tool bar carrying cul- 
tivating tines, hoe blades, or ridging bodies, with 
a single furrow moldboard plow, or for pulling a 
trailer. Seven or 8 h.p. engines and three speed 
or three speed and reverse gearboxes are avail- 
able. 


Allen Power Equipment, Ltd. 
The Broadway, Didcot 
Berkshire 0X11 8Es, U.K. 


Super U 70 Tractor 

The Super U 70 tractor is fitted with 2 an 8 
h.p. engine and a four forward, two reverse speed 
gearbox. Individual wheel clutches facilitate 
steering. Attachments available include a 
mower, plow, rotary cultivator, and trailer. 


Gutbrod-Werke GmbH 
6601 Bubingen, Saar 
Postfach 60, West Germany 
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“DEAR DETROIT, THANKS, BUT NO THANKS” 


by Gene Logsdon 

If American business is really interested in satisfying my needs, I haven’t seen a whole lot of proof. 
I never needed or wanted these gas-hogging, chrome-laden, corner-lurching monsters Detroit built for 
me for so many years. For their error, our car makers had to watch Volkswagen take all that money 
away from them with an ugly Hetle car Detroit thought Americans were too dumb to buy. 

The tractor makers haven't learned their lesson yet, it seems. 1 don’t doubt that those new 20 to 30 
horsepower tractors that appear ta be tailored to the homestead are worth $6,000, or at least have 
$6,000 worth of parts and laber in them. But many of the refinements on those tractors aren’t aecessary 
or affordable for the homesteader whose aim is not to generate cash profit from his food production. The 
tractor I need does not have to be a powerhouse that can do everything except brush my teeth. For 
instance, it doesn’t need rubber tires. Iron wheels would be just fine and would never go flat. I'm not 
going anywhere with this tractor except back and forth across my little 20 acres, slowly. I don’t need 
a dozen forward speeds. Two will be adequate—and one reverse. My tractor needs no expensive shock 
system. Any bumps on my place I intend to engage at one or the other of my two forward speeds—slow 
and slower. I do not need a bucket seat, cigarette lighter, twin-beam headlights, dashlight, radio, cab, 
high-capacity hydraulics, double-plate clutching, syncromesh gears, hydrostatic transmission, or power 
steering. All I want is something that will pull as much as three horses and just as quietly. 

Can't American technology come up with a fong-lasting, casy-running, air-cooled engine so we can 
dispense with radiators once and for all? A motor that chugs easily along like the old two-cylinder John 
Deeres would be wonderful. And speaking of old John Deeres, why can’t my ideal tractor have an 
easily turned flywheel crank so I can dispense with high-priced batteries that always seem to be dead 
when you need them most? 

Lastly, is it too much to ask for a tractor which even a mechanical simpleton like myself can take 
apart easily? I don’t mind buying new parts for a piece of machinery if only I could replace them 
myself. It seems to me that a simple tractor that takes the place of three horses should come apart 
with any good set of wrenches so that you can get to any broken piece in less than an hour. 

The real reason I haven't seen the tractor of my dreams might be that it wouldn’t make enough 
profit for the manufacturers and dealers. Several years ago, 1 was involved in an article about how farm 
equipment companies were coming to the aid of underdeveloped (how I despise that word) countries. - 
I don’t know if anything came of their praiseworthy plans, but in the course of talking to one executive, 
he described to me what his company had in mind. They intended, he said, to build a low-cost tractor 
with a four to six horsepower engine that would still pull the tools similar to, but improved over, 
those which draft animals traditionally pulled (which our 15 horsepower lawn tractors won't pull). The 
tractor would be so simple and durable it would rarely need repair work, bue when it did, even a 
mechanical ignoramus could fix it most of the time. 

I gasped, genuinely impressed. ‘That's the kind of tractor /’m looking for,” I exclaimed. “Why 
don’t you sell it in the United States?” He laughed. No, Americans wouldn't buy that kind of tractor. 
Market analyses showed Americans buy for status and would reject a truly economical tractor, he said. 
Then, seeing disbelief. written all over my face, he weakened in a moment of candor. “Actually,” he 
said with a grin, “we're afraid to market that kind of tractor here. It might capture too much of the 
market where our more profitable models are doing nicely now.” 

Another aspect of the company’s plans for a simple tractor was even more significant. The plans 
called for a very small tractor not only because of cost and simplicity of operation, but also so that it 
would not give one small farmer any competitive advantage over another. The idea was just to replace 
the farmers’ presei:t power unit—draft animals—not to make it possible to farm more land. The 
tractor was intended not as a machine for aggrandizement which would eventually put the land in 
the hands of fewer people and destroy the present social structure, but which would only relieve some 
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of the toil of primitive farming, redirect more food from draft animals to humans, and improve produc. 
tion because the tractor implements work the soil better. 

I don’t know whether repiacing hand and animal power with machine power is right for under- 
developed countries in the long run, but the thinking of the equipment company is revealing indeed, 
and certainly a step in the righe direction. Someone evidently realized that what we have done in the 
United States might not be the best way to develop 2 country. The tractor never replaced the horse in 
this country; it replaced the farmer. The more powerful the tractor, the more farmers it replaced. At 
no time were the promises of the Machine God fulfilled except temporarily to the survivors in the 
get-big-or-get-out race. Each improvement in machinery meant mere farmers out of business, so that 
today less than 5 percent of the United States’ populazion produces the food and owns the land. 
What a shame. 

The only practical solution I found was to look for an old run-down tractor and repair it. You 
know the old saying, ““They laughed when I sat down at the piano.” Well, my friends absolutely roared 
when I sat down under an old junk tractor and said 1 was going to make it run again. I can’t blame 
them. As my wife would put it, I have just enough native mechanical ability to unlock a door—if 
someone turns the key for me. 

But to tend my 20 acres, I had to have a small, farm tractor. Something that would pull a seven- 
foot sickle mower, or an eight-foot disc, or a two-bottom plow. Twenty-five horsepower would do just 
fine. And naturally | wanted a tractor that wouldn't cost much. 

‘That meant finding a junk tractor and burying mysclf in grease and gasket glue for a month or 
two of weekends, a prospect I did not find inviting. But wasn’t I the one who was always pointing out 
that the homesteader who could not be his own handyman and mechanic was headed for failure? It 
was time to practice what I preached. t 


Hydraulic improvisation 





With a bit of ingenuity, tractors can be 
modernized like this old Farmail F-12. 
The owner installed a hydraulic lift 
system, covered the steel wheels, and 
now prejers this tractor over his many 
others for all his farming chores. 
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The used tractor market is a never-never land of intrigue and mystery, I soon discovered. In no 
sector of our economy does frec-enterprise capitalism flourish so vigorously. Demand is the whole 
game. A tractor that ten minutes ago was worthless (which means priced under $300) suddenly rises 
in value te $950 because a couple of what the tractor salesmen refer to as hobby farmers showed interest 
in it. 

In the horsepower range 1 was looking for, old Fords, Fergusons, Ford-Fergusons, and John Deeres 
with three-point hitches are in biggest demand right now. Such tractors in good running order will seii 
for over $1,000 (1975 price). Comparable tractors without three-point hitches go for around $700. 
If in peor shape, both kinds of tractors could be as much as $400 lower. So, for one of the less desirable 
modeis in poor shape, you might pay around $300 and put it in running order for as little as $200 
more, not counting your labor. But even if you had to shell out another $200 for repairs, you’d still 
have a good bargain. 

I didn’t really need the convenience of three-point hitch equipment, so I decided on one of the 
less desirable old tractors. I selected a WD Allis-Chalmers made about 1950. For one thing, I could 
get it cheap, and second, the owner was an especially nice fellow who let me use his tools and helped 
me with the overhauling. Third, the WD is a fairly simple tractor to take apart and put together. 
Fourth, it has a reputation of running even for hammer-head mechanics like me. Fifth, the WD has a 
power lift system almost as convenient as the three-point hitch. And finally, the tractor has both a 
hand and a foot clutch, which gives you the equivalent convenience of live power take-off found on 
modern tractors. 

My son and | have the tractor running well enough to work our wheat field and mow the fall 
pastures, and it only cost me $500. There's more work to be done, but I have all next winter for 
that and I figure I’m still ahead with my old junk. Before iong it wiil be as good as new. 


4 Old steel wheels are hept from the junkyard by bolt- 
fe) ing rubber treads over them. 





But i'm not the only one who prefers the older models. “I farmed my 132 acres in my spare time 
for about 25 years with tractors in the 20 to 30 horsepower range,” says Harrell Noble from Xenia, 
Ohio. “Mine were old tractors when I bought them, and I still use them. I don’t think it makes much 
sense for a part-time farmer to invest $5,000 to $7,000 in a new tractor. On my kind of farm, plowing 
114 acres per hour with my older tractors seems more sensible than piowing four to six acres per hour 
at five to ten times the investment.” 
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This old Farmall is like just another member 
of the family. 





Noble’s first tractor back in 1952 was an Allis-Chalmers WC, which with an old disc, plow, manure 
spreader, and row planter (the tools you almost must have at the start) cost him around $700. Next he 
hought an F-20 International (1939 model) so that both he and his son could work in the field at the 
same time. His third tractor, a rebuilt 1942 Farmall H, he still refers to as his modern tractor. He's 
had two more over the year—-another F-20 made in 1935 and. a Farmall M which would pull a three- 
bottom plow, 


“One advantage of buying older tractors is that you can afford moye of them,” says Noble. “Having 
several tractors can be very handy. At haying time, for instance, you don’t have to Leep hitching 
and unhitching tractors. We could leave the mounted cultivators on the H, rather than having to 
take them on and off for other pulling jobs. We'd use the Allis-Chalmers to pull the mower, one 
F-20 to rake, and the other F-20 pulling the baler. With the hay all mowed, the Allis-Chalmers was 
free to pull the wagons back and forth from the barn to the baler in the field.” 

But having an extra tractor can repay its cost in more than just convenience. “One year, one 
of the tractors broke down when we had a lot of hay ready to bale. The repairman couldn't get it 
fixed until the following week,” recalls Noble. “! quickly hooked another tractor to the baler, with 
still a third one free to haul the loads of bales to the barn. Just as we finished, a rainstorm 
struck and the weather remained wet for a week. Having that extra tractor saved 50 tons of hay, 
in those days worth $1,000. We literally paid for two of those tractors in one day.” 

Jerry and Jean Harper in Indiana also have two tractors, which they refer to as “His” and 
“Hers.” “His” is a Farmall H, 1952 vintage; “Hers,” a Massey-Harris of about the same age. The 
Farmall needed a complete overhaul when they bought it. Harper tore it down, took the head to a 
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machine shop for valve grinding. He put in new pistons, rings, sleeves, rod bearings, and crankshaft 
bearings at a cost of about $100 plus labor. 

When I was overhauling my WD Allis-Chalmers, after I got my tractor torn down, I found 
just about everything was worn out, so while new parts are still available from the company, | 
went whole hog and had a mechanic rebuild almost everything. Now I have a fairly new 25-year-old 
tractor at a fourth of the cost of a similar-sizect new tractor. An additional benefit you sometimes 
gain from keeping up a vintage tractor is that it begins to accrue antique value after awhile. 
Restoring old tractors has become aimost as hot a hobby as restoring old cars. 

Another thing—get the service manual for your tractor if at all possible. On most makes, they 
are still available if the company is still in business. Extra-proper care is necessary for old tractors, 
and you just can’t know everything you should do without the manual. 

“By all means, get the service manual,” seconds Bill Bennett in Wisconsin, who owns an older 
Ford 8N, the most popular homestead tractor of all. Manuals for most major models of tractors 
(Allis-Chalmers, David Brown, Case, Deere, Ford, International Harvester, Massey-Ferguson, Minne- 
apolis-Moline and Oliver), both new and old, are available from I & T Shop Service, Technical Pub- 
lications, P.O. Box 12901, Overland Park, KS 66212. Bennett began homesteading in 1972 on 40 
acres. “About 37 acres were under rental contract to another operator the first year, so we could 
handle three acres with our big tiller,” he says. “But when the 37 acres came out from under 
the rental, we knew we had reached beyond the tiller stage. 

“Some folks opt for the big suburban garden tractors, mistakenly, I think. They are fine for a 
couple of acres, but not for a small farm—and they cost as much per pound as a Cadillac.” 

First, Bennett checked out the moderate-sized new tractors on dealer lots. “They are exciting 
machines with many improvements over older tractors, but cost at least $5,000—hard to justify on a 
not-so-commercial farm." So he started out on a quest for the simplest, cheapest, used rig in the 
real tractor category. 

“We narrowed our search to the Ford models 8N, 9N, and 2N (depending on year of manu- 
facture, 1939 to 1952); Massey-Ferguson models 20 and 30; the John Deere B; the Allis-Chaimers 
WD; the Farmali A, C, and H models; and the Case C and D. Fords seemed less rare than the 
others, so we tried to find one. Finally opportunity knocked. A machine repair shop in the township 
offered a shining 8N, overhauled, restored, repainted and guaranteed for $1,600. With it was a 
useful, hydraulically operated front-loader, said to be wi.th another $400. The tractor also had a 
two-range transmission, which means you can gear down and creep in difficult pulling situations. 
That provided eight forward speeds, as contrasted with the usual four on a model 8N—an accessory 
said to cost $200. So we figured the tractor was.a good buy and have never regretted our purchase.” 

The earlier model, IN (1989 to 1947) offers three forward speeds, while the 8N (1948 to 1952) 
has four. “You can’t pull much of anything in fourth gear," explains Bennett, “but it allows you to 
speed up to twelve miles per hour over the road, handy for tooling over to the local garage for a 
tune-up.” 

Both these popular old Fords are rated at 23 horsepower. They are heavy and rugged and will 
handle a one- or two-bottom mounted plow, or an eight-foot disc, mounted cr trailing. 

New parts for old tractors are obtainable through the dealers who sell that make of tractor. 
New parts, even for older tractors, are not cheap. You can sometimes save zppreciably by shopping 
the huge used tractor and junk tractor centers located all over the Midwest. Ask farmers or 
mechanics in your area for the supply centers closest to you. Some of them are: Worthington, MN 
56187; Wenger's Farm Machinery, Inc., South Race St., Myerstown, PA 17067; Al Galloway, St. Johns, 
MI 48879; Willard Equipment Inc., St. Rt. 99N, Willard. OH 44890; and Central Tractor 1515 
East Euclid, Des Moines, JA 50313. I've gotten parts at Willard. There are thousands of junked 
tractors there. It’s a tractor restorer’s paradise—or maybe nightmare. Dealers seem to have a pretty 
good idea of what they have in all that mess, so it pays to call ahead. But it pays to go looking in 


person, too. 
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“One place that sells the gamut of vintage wactor parts on a mail-order basis is the Tractor 
Suppty Co. 7910 L Street, Omaha, NB 68127,” says Bennett. “The compatiy issues a big catalog 
annually and also has stores in farm towns in 27 Midwest states.” Surplus Tractor Parts Corporation, 
P.O. Box 2125, Fargo, ND 58102, ships worldwide, and has a catalog available for $1. 

An English-based company, the Vapormatic Company Ltd, P.O. Box 1, Budleigh Salterton, 
Devon, EX9 6]B, England, also specializes in tractor replacement parts for all major models. It has 
associate companies in several countries around the world, including Australia, Ireland, France, 
Holland, South Africa, Northern Ireland, and the United States. 

Finally, where do you find the tractors? This is one time when the classified ads can be most 
helpful, especially in rural newspapers. Or even more especially, rural trading papers that are nothing 
but classified ads. 

The second best place is at farm sales. Look at the sale announcements in your papers. Farm 
sales are usually on Saturday, and the notices always list the machinery to be sold several days te a 
week early. The third best place is at dealer lots. Even when dealers don’t have the old equipment 
you need, they sometimes know where some is available. 

Vm forever griping that the farm machinery manufacturers don’t make tools to fit the two- to 
20-acre homestead. But every time I wonder out loud “why don’t they make such and such,” sure 
enough | soon find out someone is making such and such. 

Those of us familiar with the old Allis-Chalmers model G tractor remember its passing with 
tears in our eyes and terrible envy for those still lucky enough to have preserved one. The G is the 
ugliest tractor ever built; it looks like an arthritic spider trying to do push-ups. But there is no 
handier cultivating machine ever made for the large truck garden. It will turn sharp enough to 
turn itelf inside out, and can be maneuvered (from the seat hovering over the plants) so easily 
that you could tickle the petatoes in their hilis without harming them. No machine is designed 
to take attachments easier or can be repaired with less trouble. The G doesn’t wear out—and the 
only way to. get one.is to inherit it. 


-_ 





The original Allis-Chalmers G: 
“The only way to get one is 
to inherit it.” 


But G lovers don't have to eat their hearts out any longer. There’s.a new smali tractor on the 
market that looks and. acts a lot like the old G. It’s called Tuff-bilt, made by Tri-Tractor Manu- 
facturing Co. (Rt. J, Hwy. 19 North, Cumming, GA 30130). When ! first heard about the tractor, 
the rumor going around said that the company was so small you could orcer your tractor in any 
color you wanted, “Well, that’s not quite true,” says Jerry Gravitt at Tri-Tiactor headquarters in 
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Cumming. “That story got started because all the other machinery companies who wanted to sell 
the Tutf-bilt wanted it painted in their own colors. So we painted ‘em orange, blue, or green 
depending on whom the order was for.” 

The tractor runs on a 16 hersepower, air-cooled, Lawson Tecumseh engine with all-gear drive 
and individual left- and right-hand brakes. It uses only about a gallon of gas an hour and has plenty 
of high clearance so you can cultivate over corn and other crops with ease. Cole and Brinly-Hardy 
tools fit the tractor, and there are all kinds of other attachments too—mower, 12-inch plow, 26-inch 
dise plow, cultivators-~the works. The price is just under $2,800, which isn’t bad considering that 
this is about all the tractor you really should need for handling 20 acres or sc. “With a complete 
set of tools, you're talking about $4,200," says Gravitt, “which is quite a bit less than just the 
basic price on a regular small tractor.” 

Another company to bring back a version of the Chalmers G is John Blue with their Mode! 
G-1000. It’s a bit larger and heavier than Tuff-bile but the design is right there. With the engine 
mounted on the back, there is better traction and the front is left with clear visibility. Implements 
attached to the front let the operator watch with greater ease and drive with greater accuracy. 

The Blue G-1000 had a slow start when it came out four years ago. “It was a novelty and 
folks were skeptical,” reports Cecil Waiker of their Bowling Green, Ohio, plant. But now it is really 
catching on with weekend farmers and garden folks—the garden implements are going with it. 
Surprisingly enough, sales have really taken off in Chicago. 

Hefty has two models of the old-style G, a 27 horsepower, rear-mounted unit and the Hefty 
Hi-G. The Hi-G was particularly designed for nursery and agricultural applications where 36 inches 
of clearance and unrestricted visibility are required. 


NORTH AMERICAN SOURCES OF three-point drawbar, 12-inch-bottom moldboard 
MODEL G TRACTORS plow, 54-inch grader blade, a 26-inch disc plow 
Tuff-biit and rotary mower. 


The smallest of the new G models available, 
the Tuff-bile has a 16 h.p. engine for powering 
the liquid-cooled, hydrostatic transmission and 
two category O three-point hitches with 400- 
pound lifting capacities, front and rear. Imple- 
ments available for use on the Tuff-bilt include 
front and rear cultivators, front attachment for 
the Cole No. 12 planter (page 204), disc harrow, 





The Tuff-bilt tractor—a lot like the Allis-Chalmers G. 
Tri-Tractor Mfg. Co. 


Tri-Tractor Mfg. Co, 
Rt. 1, Hwy. 19 North 
Cumming, GA 30130 


Blue G-1000 

The Blue G-1000 has a 16.8 h.p., water- 
cooled, four-cylinder gasoline engine. It has a 
Warner gear transmission with three forward 
speeds, and high and low reverse speeds. Hy- 
draulic lift ‘: standard but the live PTO is 
optional. The G-1000 can be operated with a 
single-row cultivator, 12-inch moldboard plow, 
60-inch three-spindle mower, 6-foot single-section 
disc harrow, or a 5-foot spring-tooth or spike- 
tooth harrow. 
John Blue Co. 


DM Daw TEA" 
BwWse BUN SUUT 


Huntsville, AL 35807 


Hefty Hi-G 

A high ground clearance of 36 inches pro- 
vides the Hi-G with its outstanding feature and 
its name. As is characteristic of all type G trac- 
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The Hefty-G 
Diana Branch 





tors, its 27 h.p., water-cooled, gasoline or diesel 
engine is mounted in the rear, and the driver 
enjoys. unrestricted visibility. A front-mounted, 
three-point hydraulic implement lift system or 
rear-mounted hydraulic furrowing bars support 
the ground-working tools. Its high ground clear- 
ance design is particularly suited for nursery and 
agricultural applications, but the high center of 
gravity Makes it unsuitabie for working on steep 
slopes. The selective sliding gear transmission 
has six forward and one reverse speed, providing 
a maximum forward speed of 13 kph. The 2- 
by 4-inch, welded rectangular steel tube frame is 
82 inches high to the top of the steering wheel, 
has a 76-inch wheelbase, and weighs 2,440 
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The Hefty HiG 





pounds. A 12-volt electrical system operates 
a starter, generator, and four sealed-beam head- 
lights. Available as optional equipment are a 
540 rpm power take-off, live engine speed, front 
center power take-off, two-cycle, water-cooled 
diesel engine, variable tread widths as low as 414 
inches or up to 120 inches, single-row or multiple 
gang independent cultivator assemblies, rear 
hydraulic furrow and bar assembly, and rear 
drawbar kit. 


Hefty Gw 

Incorporating the same engine, transmission, 
and frame construction as the Hefty Hi-G, the 
Hefty Gw has a lower center of gravity with its 





lower, IQinch ground clearance. The wide 
wheelbase straddles up to four rows or more of 
vegetables, reducing planting, cultivating and 
thinning time. ft also has two specialized power 


TRACTORS 
draulically controlled rear-mount furrowing bar 
with shanks. If you want the lower center of 
gravity of a Hefty bus don't need the wider 
wheel base, a model called the Hefty G is avail- 





take-off shaft cutlets: one live at engine speed, able with a narrower wheelbase. 
one synchronized with ground speed. Optional 
implements include a 60-inch mid-mount rotary 
mower, single. and two-row cultivators, Danish 
fiber tine, spring-trip and spring-tine, double 


toolbar cultivator, midmount blade, and hy- 


YE OLDE CHALMERS B AS HOMESTEAD TRACTOR 


by John F. Sutton 


Hefty Tractor Co. 
P.O. Box 188 
Juneau, WI 53039 








If you're looking for a economical homestead tractor, you might consider one of the earliest 
of the utility-type tractors, the Allis-Chalmers Model B. This machine could be the workhorse tractor 
of today’s homestead. 

Rated at 20 horsepower, the B is considered a single-plow tractor, but depending upon soil types 
and conditions, it is capable of pulling a double plow. 

While the B is a farm tractor in size, its power, workability, and durability make it superior 
to any of today’s largest garden tractors, and its price, $150 and up, is a far cry from any other 
farm: tractor or new 20-horse garden tractor. 

A wide variety of attachments were produced for this versatile little tractor—mowers, cultivators, 
single-bottom mounted plows, and a rather unique two-way plow designed to allow plowing while 
traveling back and forth on the same furrow. 

Don't limit yourself to mounted accessories. The B can easily pull a variety of manure spreaders, 
trailers, discs, drags, and planters. The power take-off will handle balers, blowers, rakes, and, oest 
of all, the belt pulley will power feed grinders, saws, and small threshing machines, which are so 
handy in homestead and small farming operations. 

Some of these tractors are equipped with a small hydraulic system capable of handling mounted 
plows, cultivators, and other assorted lightweight implements. For the most part, snow blades and 
manure buckets are homemade and thus of a wide variety. 


Sutton on his old Chalmers B. 
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The B was intreduced in 1937 as a lightweight general-purpose tractor; it is precisely this age 
factor which makes the B a very attractive tractor for the homesteader. Because of its age, the B 
often sells for less than $300 ae farm auctions and between $300 and $500 through tractor dealers. 

Even here in Wisconsin, where these tractors are highly prized by tobacco farmers, the prices 
remain low. Also, because of their age, they are simple machines and are economical to operate. 

I preter the hand start model, because of the simplicity of the mechanical workings of the tractor. 
The only concern with a hand start is the potential kickback of the cranking handle. Any indication 
of a backfire or kickback is a sign that it is time for maintenance. 

At any rate, if you hold the crank properly (that is, with your thumb on the same side of the 
handle as your fingers}, at most the flying handle may kick back and sting your hand, but there will 
be no broken bones. 

Can you really homestead with the old Chalmers B? Absolutely! I have heard of people farming 
up to 80 acres with one B and a few attachments. My father-in-law farmed 280 acres, including up to 
21 acres of tobacco, with a couple of Bs, an old Chalmers WC, and a good team—and with one of the 
Bs running the milking machines for 40 to 45 Jersey cows. 

My wife, son, and I recently raised two organic acres of tobacco with our oldest B= (hand 
start) doing all of the disking (no plowing) and all other soil preparations, planting, cultivating, and 
harvesting. And the old B could have handled more acres had we the time and fortitude. 

Parts for all models are still readily available and inexpensive if purchased wisely. 


THE CARE AND FEEDING OF 
TWO-CYLINDER JOHN DEERE TRACTORS 


by Arnold Voehringer 


The big, green, two-cylinder John Deeres of the pre-World War IL years stand almost in a 
class by themselves as models of appropriate technology. They were built with one goal in mind—to 
perform the jobs for which they were intended as simply and economically as possible. 

The two-cylinder John Deere is a fine example of form strictly following function. With its low 
compression ratio, it seems to run on just about anything. That little tank behind the main tank 
is for gasoline to start the tractor and warm it up. Then you switch to the main tank, which can 
contain kerosene, heating oil, or diesel fuel, as well as regular gas. 











“No better tractor,” says 
Arnold Voehringer of is 
vintage John Deeres. The 
1936 and 1939 ( ityled) Bs 
seen here are adupted toa 
wide range of jobs on farms 
of all sizes. 
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"She rugged elegance and almost primitive simplicity of design that are the trademarks of those 
machines that came out of John Deere’s Moline, Ilinois, shops are typified by features such as their 
flywheel starting system. While other manufacturers introduced fancy self-starters with batteries 
that went dead, and crank starters with their penchant for kicking back and breaking thumbs, John 
Deere opted for the big exposed flywheel, which almost always turned over on the first or second 
turn. The operator simply opens the petcock for each cylinder and pulls the flywheel (my wife 
can start our B with one hand) to top dead center, at which point the magneto fires and the 
tractor snorts to life. 

The thermo-syphon cooling system bypasses the need for a water pump by capitalizing on that 
elementary law of physics that says hot water rises and displaces cold water in a closed system. 

Another advantage of the old Deeres is the safety aspect of the hand clutch. When a foot slips 
off the pedal of a conventional clutch and the tractor lurches forward, the result is potentially 
catastrophic. Should the A or B with hand clutch jerk forward, it effectively pulls the clutch rear- 
ward and the tractor stops. 

With their low center of gravity created by the horizontal engine, J.D.s are less prone to rolling 
over on hilly terrain. Also, with the engine closer to the rear axle, traction is improved. While this 
means the front end is correspondingly lighter, it can be correctd simply by the use of front-end 
weights. 

But even beyond the hand clutch, the flywheel starter, and the interchangeability of parts, the 
old Deeres had something else going for them. They sounded right. It’s a sound 10 one who is 
familiar with the unmistakable, sunup to sundown putt-putt of «a two-cylinder J.D. going about its 
business on some hillside halfway across the county, or who has experienced the magnificent, un- 
muffled din of that engine set at full throttle for filling silo, is ever likely to forget. 

With just two cylinders, there are fewer parts to replace and repairs ave easy, even for the 
operator with very limited mechanical aptitude. With a peak rpm of 975, the John Deere A is a 
relatively low-revving engine, and is much less sensitive to exact tolerances than modern tractors. 
Just about everything that can go wrong can be fixed by anyone with a maintenance manual and 
some basic tools. Adjusting the clutch, for instance, almost invariably means an expensive trip to the 


The hand clutch is a real safety plus, 
especially with young operators. 
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dealer with any modern tracter, All that’s required to do the same job on an A or B ure pliers and 
a Y-inch wrench. Likewise for the carburetor adjustment. You just turn in the screw dll you hear 
the pop, then turn it out until the black smoke appears. With the bearings, both the main and the 
connecting red bearings are simple to adjust—a far cry from sme of todity’s sealed roller bearings. 
The same simplicity applies to work on the steering, ignition, brakes, and any number of jobs that 
are major headaches with more sophisticated technology. Even the transmission, with its big, rugged 
gears and one-piece housieg, is much less intimidating than its bewildering modern counterparts. 
Since the crankshaft turns parallel to the rear axle, not perpendicular as is the case with most later 
transmissions, the power is trannaitted directly cirough the spur gears instead of around corners, 
Unlike some other tractors of similar vintage, parts are still widely available for elderly J.D.s. 
The regional farm magazines regularly cua ads from parts dealers. Many John Deere dealers still 
have parts on hand or can order them. The dealer is also the place to order a repair manual and 
’, parts book, both of which are worth their weight in gold if you do your own repair work. 
This discussion is confined to the A and B models, since many more of them were made and, 
consequently, are still available. The two models were designed for two specific categories of farmer. 
, Qn my own hillside farm near Kempton, Pennsylvania, I use my 1936 B for mowing in the 
suamer and sawing firewood in the winter, my 1939 B. for cultivating, a 1947 A for disking, drilling, 





“Just turn in tae screw 
until you hear the pop, 
then bach it off until the 
black smoke appears.” 





and spreading manure, a 720 diesel for plowing, baling, combining and picking corn, and a 1939 
G for hayridges, secondary tillage, pulling wagons, and running a hammermill. 

For the small farmer with five or ten acres and no more four-legged animals than, say, a horse 
and a goat or cow, the B is ideal. Unless it’s a late model, big-piston B, or you have exceptionally 
loose soil, don’t count on pulling more than a two-bottom, 12-inch plow. The A is a different story. 
You can run a 60-inch flail chopper, a baler, a combine, or a four-row front-mounted cultivator with 
an A. It may not get over the ground quite as fast as some of today's behemoths, but it’s just right 
for most jobs on the small farm. 

The big difference between John Deeze’s letter series (A and B) and their corresponding numer 
series (60 and 50) is that the latter offers live hydraulics and live power take-off, a real asset when it 
comes to baling. combing, and corn picking. If yeu have live PTO and your baler starts to jam, 
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you can pull out the clutch to stop the tractor without stopping the baler. Without the live PTO, 
the baler steps too, and once you stop a jammed baler, you'll never get it started again without 
unplugging it by hand. Three-point hitch attachments can be purchased for the A or B, enabling 
the operater to use the full range of newer implements. 

The B started out in 1935 with a drawbar horsepower rating of nine and ended up in 1952 
with a rating of 20. The A started out as a 16 horsepower drawbar tractor in 1934 and finished in 
1952 with 26. Until the big uractors (40 horsepower and up) started to arrive on the scene around 
wartime, these tractors were generally regarded as the best source of power. Today, by virtue of 
their size and weight, they are often better-adapted to operations on the small farm than their 
streamlined modern counterparts. 

Fortunately, many two-cylinder John Deeres in good condition are still available at sales. In the 
eastern U.S.A. (in 1977), Bs are bringing from $00 to $700, As about $1,000. The 50s and 60s are 
a little higher. 

When sizing up old }.D.s at a farm sale, how do you tell a good one from a clunker? Here are a 
few easy checks: 


t. Check the side play in the hand clutch. There is no grease fitting at the bushing, so unless a 
new bushing and pin have been installed (which you can usually tell), this play is a good 
indication of how hard the tractor has been used. Anything over three-inches play should be 
viewed with caution. 

2. Check the play in the radiator fan. Again, three inches should be about tops, although I've 
seen four and five inches of play in tractors still being used daily. 

$. Check the steering wheel play and the brake pedal side play. The left pedal may be a little 

looser, especially if the tractor has been used mainly for plowing with a conventional plow. 


Flywheel starting beats cranking any day, 
the author reports. 
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4.Grab the flywheel and try to shake it. If it moves more than the slightest bit (010 inches), 
steer clear. 

5. Check for large leaks from oil, water, transmission, gear oil, and hydraulics. There should 
be ne signs of ofl in the radiator or water in the crank case, 

6. Check the block and manifold for cracks. With evo cylinder J.D.s, if you can’t see the cracks 
there probably are neve. 

7. Check the rear-end housing. The best of the three types John Deere used is the Power-Trol, 
which allows the use of either a single. or donble-acting hydraulic cylinder, 


With so much to recommend them, what are the chances that John Deere might be prevailed 
upon to reintroduce a two-cylinder tractor in the 20 to 40 horsepower range? After all, the stock of 
parts around the country won’t hold out forever. Not very likely, say J.D. marketing people, who 
argue that the largest of their current line of garden tractors and the smallest of the “Long Green 
Line” of utility farm tractors (the 36 horsepower 830) effectively overlap to serve this market. 
Maybe so, but speaking as one who has his doubts, I can see a legitimate case to be made for the 
two-cylinder as the tractor of the future. 


THE BUFFALO 


The Buffalo is an outgrowth of a little tractor Vern Schield invented in 1963 called the Selt- 
Helper. It was developed to aid emerging nations in their transition from muscle to machine 
power. Self-Help, Tac. manufacturer of these tractors, is a nonprofit organization that only sells 
outside the United States. 

The Waverly Tractor Company in lowa modified the Self-Helper design to meet United States 
safety standards and now produces their model, the Buttalo, for sale here. They use recycled auto- 
motive parts to allow the Buffalo to compete in price with imported models. Vern Schield, inventor 
of the Self-Helper, makes these points about the Buffalo, “We have found that the Chevrolet 
differential used in 1955 to 1964 cars invariably outlasted its original application. When gears run 
together for 50,000 miles and still mesh within specifications, you know the differential was well 





The Buffalo 
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designed. General Motors made millions of them and we only pick the best. In our application, it 
can last for years. Sure it helps America net to waste its waste, but most of all it helps us build a 
tractor you can afford. We have no reservations about guaranteeing everything we use.” 

The transmission is from a 34-ton Ford or Chevy pickup. V-belts acting as a clutch make a two- 
to-one reduction from the 25 horsepower, air-cooled engine to the transmission. Except for a few later 
models, all American-manufactured combines and forage harvesters have such a V-belt drive from the 
engine. 

Waverly Tractor Company's original intentions were to purchase a steering section from one of 
the manufacturers that make this type of equipment for small tractors. However, they found a 
Saginaw steering section which was standard on most General Motors cars, as well as Ford and 
Chrysler. ft was easier to install and much heavier than the steering sections manufactured for 
this purpose. So, naturally, this was their choice. 

Waverly Tractor doesn’t fit any mold. The factory is in an old buffalo pasture, next to the 
shed where the first prototype now lives. The field testing is done by teenagers—nobody can break 
things faster than two kids competing. Everyone who works for the company wants to be there. 
Some employees have quit better-paying jobs to do so. Others have started cottage industries, working 
in their homes and usually furnishing their own equipment. Several partially handicapped people 
are turning out quality parts for the Buffalo. Schield feels that this, too, is a resource that should 
not be wasted. 

Turning discarcied materials into marketable products is not only a rewarding experience, but 
it is also good business. Seeking this combination has led Waverly Tractor into many interesting 
developments. 


Waverly Tractor Co. 
Sleeping Giant—Hwy. 3 East 


| AFRICA'S OWN, THE TINKABI 


Africa is proud to announce the arrival of its own tractor, the Tinkabi. With a name derived 
from the Siswati word for oxen, the Tinkabi was designed under the aegis of the Swaziland govern- 
ment and the National Industrial Development Corporation (NIDC) of Swaziland to give small 


The Tinkabi with 
seeding aitachment 
National Industrial 
Development Corp. 
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farmers the opportunity ta mechanize. As the NIDC theory goes, “2. . if [the] agricultural Third 
World is to develop, it is essential that a simpie, low-cost tracter is made available to the farmer to 
increase his productivity and income.” 

The Tinkabi has many features net normally found on other tractors. Hts front loading platform 
is capable of carrying 500 kilograms. The addition of a trailer brings the wansport capacity to 2,000 
kilograms. The heart of the tractor is an air-cooled, hand-started, uvin cylinder, 16 horsepower 
engine which, under normal farm use, consumes less than 1% liters of diesel fuel per hour. 

A wide range of implements can be clamped to the toolbar assembly. Basic equipment like the 
plow, planter, cultivator, ridger, and harrow accomplish the usuai agricultural tasks while additional 
features such as a sprayer, circular saw, hammermill, water pump, overhead sprinkler system for up 
te feur hectares, sawbench, and electrical generator mike a useful contribution to the general chores 
that are needed to be done around the farm on a daily basis. As of May 1977, Tinkabt will do all 
this for about $2,000. 


With a front loading 
platform and trailer, 
the Tinkabi can trans- 
port 2,000 kilograms. 


National Industrial 
Development Corp. 


NORTH AMERICAN SOURCES OF 
FOUR-WHEEL TRACTORS 


The International Cub Tractor 


International Harvester has been making 
the Cub for over 25 years. It started out as an 
all-purpose farm tractor but has since gained 
popularity as a versatile implement for com- 
mercial situations: warehouses, loading docks, 
nurseries, and small airports. It has a 15 h.p., 
four-cylinder engine and hydraulic power for 
front-, rear-, and center-mounted implements. 
The offset front motor mounting improves visi- 
bility for front. and center-mounted work. The 
one-point fast hitch acts as a swinging drawbar 
to hitch or switch implements in a minute or 
less. The power take-off can be operated at three 


Fl : The International Harvester Cub 
speeds to run a number of different implements International Harvester Co. 
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with different power and speed requirements. 
Attachments available with the Cub include 
maldboard plow,. cultivators, discs, earth and 
snowplows, rotary and sickle bar mowers. The 
Cub is also available as a compact model with 
an 18.5 h.p. engine. With lower clearance than 
the standard Cub, this unit is better suited for 
lawn and estate work. 


International Farmall 140 Tractor 

Capable of mounting attachments at the 
front, center, and rear, the Farmall is used m+ 
with front and center cultivation to take full 
advantage of the Culti-Vision feature, also avail- 
able on the Cub. With no blind spot in front, 
you can see the ground rigs on both sides of a 
single row and control them precisely both 
herizontally and vertically. This tractor is 
widely used for cultivating tobacco, vegetables, 
and nursery stock. One size larger than the Cub, 
the Farmall employs a 25 h.p., four-cycle, water- 
cooled engine with four forward and one reverse 
gear. 


International Harvester Co. 
401 N. Michigan Ave. 
Chicago, IL 60611 


Power King Tractors 


Power King, formerly known as Economy 
tractors, offers several models. Differing only in 





A Power King tractor with rotary tiller attachment. 
Engineering Products Co. 








spreader. 
Engineering Products Co. 
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eatures—tire sizes and type of hitch—Power 
Kiag tractors put 2 14 h.p., four-cycle, air-cooled, 
gasoline engine to operate equipment for all 
sorts of tasks. A belt-driven power take-off 
on the front of the tractor operates the mower, 
tiller, and snowblower while the three-groove 
pulley behind the engine drives the sprayer and 
hydraulic systems, Other attachments include a 
full line of cultivating equipment: spring-tooth 
cultivator, heavy-duty cultivator, toolbar hiller- 
furrower, and rotary tiller, as well as a 5-foot 
victle bar, trailer, sprayer, and seed-fertilizer 


P.O. Eox 284 
1515 E. Ellis St. 
Waukesha, W1 53186 


Ford 1600 


Ford's smallest tractor outside of the lawn 
and garden category is their Model 1600 with a 
23 h.p. diesel engine. With nine speeds forward 
and three reverse and many modern features, 
this unit transcends simplicity but is special 
because diesel tractors are not commonly found 
in the United States. This unit has attachments 
for many farm jobs: there are subsoilers, cul- 
tivators, harrows, mowers, rakes, scoops, cranes, 
post-hole diggers, loaders, seeders, and fertilizer 
attachments. 


Ford Motor Co,, Tractor & Implement Operation 
2500 E. Maple Rd. 
Troy, MI 48084 


berets: 






Ford Model 1600 
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Wheel Horse Series D 

The 16 and 19.9 h.p. Wheel Horse tractors 
would fall inte the lawn and garden category 
except for the fact that they offer a wide variety 
of attachments, making them more of a utility 
tool than an implement for lawn care. Some of 
the attachments include a 3-gallons-per-minute 
sprayer, log splitter, landscaping rake, rear- 
mounted garden blade, shredder-grinder, 4-foot 
side-mounted sickle bar, lug wheels, mowers, cab, 
and all Brinly-Hardy cultivating attachments. 


Wheel Horse 
515 W. Ireland Rd. 
South Bend, IN 46614 


Magnatrac 

To date, Magnatrac is the only small-scale 
full-track crawler we have seen. The enclosed 
and protected tracking system with side panels 
and center idler wheels features No. A550 chain 
welded to 1@-gauge interlocking steel shoes with 
over 10,000 pounds of ultimate track strength, 
and dual track tension springs for approximately 
8,000 pounds of tension maintained on each 
track, The all-gear transmission with four 
forward and one reverse speed shifts like an 
automobile. it is powered by a 16 h.p., valve-in- 
head, cool-running, cast-iron (or 12 h.p. standard) 
engine. It can utilize over 30 attachments isclud- 





The Hefty-LNT 
Diana Branch 
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ing the whole Brinly-Hardy line of farm and 


garden implements, both high. and low-lift 
loaders with either hydraulic or electric lift sys- 
tems, a 42-inch snow and soil blade, a 42-inch 
snowblower, self-dumping bucket, 36-inch-wide 
manure fork, backhoe, and electric light kit. 


Struck Corp. 
Struck Lane 
Cedarburg, WI 53012 


Hefty-F and LNT 


The Hefty-F is an all-chore power tractor 
with a 27 h.p., water-cooled, four-stroke, four. 
cylinder, gascline engine with diesel option. A 
selective sliding gear transmission operates six 
speeds forward and one reverse for a maximum 
traveling speed of 8.5 mph forward. It has a 
live power take-off shaft at the rear of the tractor, 
a ground clearance of 1914 inches, weighs 2,200 
pounds and has a 12-volt starter and generator 
and four sealed-beam headlights. Sharing. the 
same specifications, the Hefty LNT incorporates 
the same components into a compact design for 
narrow nursery work. Its 38-inch overall tractor 
width is adjustable to 56 inches. An optional 
creeper gear unit is available to reduce groun 
speed to as low as %» mph for transplanting 
and for extra slow ground speed work. Optional 
implements include a 60-inch, midmount rotary 














mower, front-end leader, front-mounted snow- 
blower, and all attachments accommodated by 
category I, three-point hitches. Examples include 
chisel plows, ene- and two-bottom plows, disc 
harrews, six-inch blades, one-row cultivators, 
field cultivators, 60-inch retary tillers and a 60- 
inch rotary broom. 


Hefty Tractor Co, 
P.O. Box 188 
Juneau, WI 53039 


CPI Model AY 

Custom Products makes a 14 h.p. tractor 
with 2 four-cycie, air-cooled, manual start engine. 
It comes with four forward and one reverse speed 
and has a steel channel frame with 60-inch wheel- 
base and 144% inches of ground clearance. As 
optional equipment, the Model AY is available 
with head and tail lights, a hydraulic power 
take-off system with three-point hitch which 
operates the lift and all other tools requiring 
power. Accessories include a 50-inch rotary 
mower, snowblower, 54-inch rear leveling blade, 
a 44-inch, 16-bladed, double-disc harrow, six- 





NORTH AMERICAN SOURCES OF 
GARDEN TRACTORS 


There are literally dozens of lawn and 
garden tractors which are available with attach- 
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ridger, single-row planter, fertilizer hopper, 
transplanter, and tilttop cargo trailer. Weight: 
905 pounds. 


Custom Products, Inc. 
4232 Roosevelt Rd. 
Stevensville, ME 49127 


Belarus Model! 250 

Another air-cooled, four-stroke diesel tractor 
similar in size to the Ford 1600 is the Belarus 
250. It has a standard three-point hitch with 
drawbar, rear PTO and side-mounted power 
shaft, eight forward and six reverse speeds. A 
full line of attachments and larger units is 
available. 


Belarus Equipment of Canada, Ltd. 
43 Goldthorne Ave. 
Toronto, Ontario, M8Z 557 Canada 


Belarus Machinery, Inc. 
7075 W. Parkland Court 
Milwaukee, WE 53223 


The Belarus 250 
Belarus Machinery, Inc. 









menis in North America for ali kinds of large 
gardening and small farming tasks. Because they 
do not fall in the hard-to-find category we 
believe it will be sufficient to provide just a list- 
ing of manufacturers and their addresses. Con- 
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the attachments available. 


Agway, Inc. 
P.O. Box 1333 


Syracuse, NY 13201 


Allis-Chalmers 
Box 512 
Milwaukee, WI 53201 


Ariens Co. 
655 “W. Ryan St. 
Srillion, WI 54110 


Avco New Idea 
420 S. First Se. 
Coldwater,OH 45828 


Belknap, Inc. 
P.O. Box 28 
Louisville, KY 40201 


J. 5. Case Co. 
Outdoor Power Equipment Div. 
Winneconne, WI 54986 


Central Tractor, dist. by Weaver's Hardware Co. 


RD 2, Lyons Rd. 
Fleetwood, PA 19522 


John Deere 
Moline, IL 61265 


Farm & Fleet 
1600 E. Lincoin Hwy. 
DeKalb, IL 60115 


Farnam Sunrise Equipment and Supplies 
P.O. Box 12068 
Omaha, NE 68112 


FMC Corp. 

Outdoor Power Equipment Div. 
215 S. Park St. 

Port Washington, WI 53074 


Ford Tractors 

Ford Tractors Operations 
2500 E. Maple Rd. 
‘Froy,MI 48084 
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Gilson Brothers Co. 
Box 152 
Plymouth, WI 53073 


or 


3325 Orlando Drive 
Mississauga, Ontario, Canada 


Glen-Bel’s Country Store 
Rt. 5, Box 390 
Crossville, TN 38555 


International Harvester 
Agricultural Equipment Div. 
401 N. Michigan Ave. 
Chicago, IL 60611 


Massey Ferguson, Inc. 
1901 Bell Ave. 
Des Moines, IA 50315 


Montgomery Ward 
1000 S. Monroe St. 
Baltimore, MD 21232 


MTD Products, Inc. 
5389 W. 130th St. 

P.O. Box 2741 
Cleveland,OH 44111 


Roper Sales 
1905 W. Court St. 
Kankakee, 1 60901 


Satoh 
P.O. Box 5020 
New York, NY 10022 


Sears Farm and Ranch Catalog 


Simplicity Manufacturing Co., Ltd. 
500 N. Spring St. 
Port Washington, WI 53074 


Tractor Supply Co. 
7910 L St. 
Omaha, NE 68127 


Wheelhorse 
515 W. Ireland Rd. 
South Bend, IN 46614 














and your local hardware store. 


INTERNATIONAL SOURCES OF 
FOUR-WHEEL TRACTORS 


Finally realizing a market for the small 
utility farm tractor, many North American com- 
panies are distributing European and Far East- 
ern tractors, although they have not themselves 
undertaken to manufacture them. Those models 
readily available in North America but not 
manufactured there will be listed first. 

Many of the larger agricultural machinery 
manufacturers in the United States, like John 
Deere and Massey Ferguson, are in the process of 
establishing arrangements with foreign manu- 
factwrers to build small tractors to their own 
specifications. As of fall 1977, arrangements 
were still being formalized. 


The Holder Model A-18 Tractor 


The Model A-18 was designed by the 
Gebruder Holder Company in Germany for use 
on hilly vineyard terrain, tree plantations, nur- 
series, berry farms—any situation requiring the 
combined features of maneuverability, stability, 
and power in a compact unit to operate in higit- 
density plantings. Its 13 h.p., four-stroke, air- 
cooled, diesel engine claims to have the power 
of a 25 or 30 hp. gasoline engine while con- 





Pasquali Four-Wheel-Drive 
Tractor 
Pasquali U.S.A., Inc. 
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suming 14 the amount of fuel or less. Model 
A-I8 comes with a standard three-point hitch 
and has the unusual feature of articulated, 
bends-in-the-middle, steering. Attachments avail- 
able include a 31- or 39-inch rotary cultivator, 
an implement linkage for steep vertical lift, a 
universal implement carrier frame for plow and 
cultivating blades, a sickle bar, trailed spindle 
gang mowers, rollers, a trailer, seed and fertilizer 
spreaders, all varieties of rakes, and miscella- 
neous lawn equipment. Larger units are avail- 
able. 


Gebruder Holder 

7418 Metzingen-Wurtt. 
Postfach 66 

West Germany 


Tradewinds, Inc. 
P.O. Box 1191 

2339 Tacoma Ave. § 
Tacoma, WA +8401 


Pasquali U.S.A. 


The Italian-buiit Pasquali is a 19.9 hip. 
one-cylindez, four-wheel-drive, four-stroke, diesel 
tractor with articulated steering. Models with 
24, 29 and 34 h.p. are also available. The trans- 
mission employs a sliding-type key gear with 
synchronizer supplying nine forward and three 
reverse speeds. The PTO has two speeds but it 
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can also be synchronized with all tractor speeds. 
Supplied with both a two- and three-peint link- 
age, the hitches can be raised with an inde- 
pendent hydraulic lift system. Implements 
available for use with the GBT Pasquali include 
a rotary tiller, front-mount mower, single. and 
deubie-bottom plows, cultivator, and side cycle 
mower. Pasquali offers a number of other PTO 
attachments—enough to fill a 200-page blooklet. 
These are discussed in the section on two-wheel 
tractors. 


Pasquali Macchine Agricole 
Via Nuovo, 30 
Calenzano (Firenze), Italy 


Pasquali USA 
Verona, WI 53593 


Satoh Beaver 
The 15 hp. Beaver is made in Japan. It 
has a two-cylinder, water-cooled, four-cycle, 







Satoh Beaver 


Kubota Models B6000, 1175, L225, L285 

Kubota offers four basic models, and varia- 
tions, of two-, three-, and four-cylinder, liquid- 
cooled, diesel tractors with power output ranging 
from 1214 to 30 hp. The three-point hitch fits 
all category one implements, and the PTO is 
located front, center, and rear with.a ten-speed 
multirange transmission. Units are available 
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diesel engine and is available with either two- or 
four-wheel drive. A sliding selective gear trans- 
mission system offers six forward and two reverse 
speeds with a maximum speed of 7 mph. A 
power take-off shaft, live hydraulics, category 0 
three-point hitch, sealed brakes, various warning 
lights, full lighting, and choice of tire tread are 
all standard. Optional equipment includes front 
chassis, front and rear whee! weights, rotary 
tiller with special two-point hitch, front power 
take-off, power take-off adaptor with guard, and 
hydraulic external adaptor plate. All standard 
category 9 implements can be fitted to this unit. 


Satoh 
P.O. Box 5020 
New York, NY 10022 


Satoh Agricultural Machine Mfg. Co., Ltd. 
Hibiya Kokusai Building 
2-chome, Uchisaiwai-Cho 
Chiyoda-ku, Tokyo, Japan 












with four-wheel drive and lug tire options. 
Kubota is made in Japan but dealerships are 
being widely established. 


Kubota Ltd. 

22 Funade-cho 
2-chome Naniwa-ku 
Osaka, Japan 
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Kubota Model B6000 





Kubota Tractor Corp. 
300 W. Carob St. 
Compton, CA 90220 


Yanmar 

Another compact diesel tractor available 
with either two- or four-wheel drive, is the 
Japanese-built Yanmar. The engine has two 
cylinders, is water-cooled, and i: a four-cycle unit 
available in either 13, 15 or 20 h.p. models. The 
constant-mesh/selective mesh gear combination 
provides six forward and two reverse speeds. A 
two-speed PTO accompanies the three-point 
category 0 hitch with hydraulic lift. The Yanmar 
can he operated with a rotary mower capable of 
covering | acres per hour, a front-end loader 
and backhoe for the 20 h.p. model, a 30- or 
42-inch reat-mount tiller (depending on the size 
ef the tractor), and a full line of cultivation 
attachments—tandem disc harrow, moldboard 
plow, and one-row cultivators with either rigid 
or six Danish vibrating S shanks. Attachments 
are available through the Yanmar dealers but 
are not exclusive to Yanmar. 


Yanmar National Sales Manager 
Time-Life Building 

303 E. Ohio St. 

Chicago, IL 60611 


Yanmar Diesel Engine Co., Ltd. 
L-11-1, Marunouchi. Chiyoda-ku 
Tokyo, Japan 


Agrale Model 4100 

A four-stroke, diesel, 16 h.p., air-cooled 
engine powers a seven forward and three reverse 
speed transmission, differential lock dry plate, 
spring-loaded clutch, and a power take-off with 
three engine speeds. The unit has a working 
weight of 1,100 kilograms, a ground clearance of 
12 inches, and a 48-inch wheelbase. It has a 
hydraulic lifting system coupled directly with the 
front power take-off of the engine, governed by 
a controlling three-stage lever. Implements in- 
clude a two-row seed and fertilizer drill, leveling 
blade, cargo transporter, coffee cultivator, cul- 
tivating harrow, and three-bottom moldboard 
plow. 


Agrale S.A. 

Rua Sinimbu, 1260 

Caixa Postal, 1311 

95.100 Caxias Do Sul, RS, Brazii 


Iseki TX1300 

Similar in design to the Kubota is the water- 
cooled, diesel Iseki. It has nine forward and 
three reverse speeds, three speeds on the PTO, 
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and a hydraulic lift. Units with four-wheel drive 
are available, an important feature in small 
tractors. Often, a smail tractor falls short in 
tractive ability before it runs out of power. Four. 
wheel drive increases traction by 50 percent, 
according to Iseki. A wide range of attachments 
is available for fertilizing, planting, ridging, 
puddling (rice culture in wetlands), mowing, 
tedding, mulching, and plowing. 


Iseki Agricultural Machinery Mfg. Co., Ltd. 
Overseas Dept. 

1-3 Nihorbashi, 2-chome 

Chou-ku, Tokyo, Japan 


Agria 4800 Compact Tractor 

Though universally applicable, the 4800 
is designed to fill the gap between the range of 
operation of the two-wheel tractor and the 
commensurable four-wheel tractor in agriculture, 
nurseries, orchards, and vineyards. It is powered 
by a 19 hp. air-cooled, four-stroke, single- 
cylinder engine with six forward and six reverse 
speeds, differential, and differential lock. Top 
speed is 10 mph. The rear power take-off is 
independent of gear speed. Track width is ad- 
justable between 24.2 and $2.3 inches; its ground 





The Agria 4800 Compact Tractor with reversible 


plow Agria-Werke 
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clearance is approximately 10 inches. Equipped 
with hydraulic lift and a 12-volt electrical sys- 
tem for starter, head and tail lights, and direc- 
tion indicators. Weight: approximately 1,323 
pounds. Implements and accessories include 
rotary tiller, wheel weights, spraying unit with its 
own 8 h.p., two-stroke gasoline engine with a 
19.8 gallon capacity and high-pressure sprayer 
pumping 55 liters per minute, spring-tine cul- 
tivator adjustable from 80 to 125 centimeters, 
a six-disc harrow with working width of 43.4 
inches, reversible plow, side reciprocating 
mower, four sizes of earth-boring augers, a two- 
part harrow with 70.8-inch working width, 
all-weather hood with front window, fertilizer- 
broadcaster in three sizes either ground-driven 
or driven by a power take-off connection, and 
1,100-kilogram-capacity trailer. At the time of 
this writing Agria is seeking a distributor in 
North America. 


Agria-Werke GmbH 
7108 Moeckmuehl, 
West Germany 


Basak-12 Garden-Type Tractor 

Weighted wheels are provided with this 
compact, single-cylinder, 11.2 h.p. tractor. It has 
three forward and one reverse specd and a 
mechanical command lifting system with 
three-point linkage. Attachments include a 
moldboard plow with a working width of 26 
centimeters and working depth of 19 centimeters, 
a seven-tine or three-row cultivator, ridger, duck- 
foot cultivator, subsoiler, and sprayer. 


Turkish Agricultural Supply Organization 
P.O.B. 509 
Ankara, Turkey 


Bouyer Tractor Type TE 

Made in France, the Bouyer Type TE is a 
tractor built for function and simplicity. An 
air-cooled, diesel, four-stroke engine with either 
one or two cylinders, it comes in sizes varying 
from 14 to 20 horsepower. Wheel tread can vary 
from 1.410 to 1.800 meters. The V-belt trans- 
mission provides two speed ranges, high and low, 
for three forward speeds and one range of three 
reverse speeds. A wooden front platform pro- 











vides space for carrying a small load (500 kilo- 
grams maximum) without a trailer and provides 
a place for carrying extra weight in case more 
traction is required. The three-point hitch with 
hydraulic lift can be attached to a number of 
cultivation implements on a drawbar. A four- 
row seeder-fertilizer distributor is available along 
with a range ef implements for tropical agri- 
culture. 


Bouyer Mototracteur MT-80 

The MT-80 is a front-, two-wheel drive 
unit with articulated steering. The rear axle 
with seat mounting, the tropicultor, is separable 
from the main -power unit. The front unit is 














Bouyer MT-86 unth main 
power unit, tropicultor, and 
moldboard plow on a 
mechanical lift. 


Bouyer 
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Bouyer Tractor Type TE 


Bouyer 





powered with either an 8 or 10 h.p., air-cooled 
engine with special equipment for operating in 
tropical climates. The two-belt transmission 
operates a high and low range for two forward 
and one reverse speed. It is not clear whether 
or not the power section is designed for use with- 
out the tropicultor. However, it does appear 
that the tropicultor was designed to allow the 
power unit of a walking tractor to function with 
attachments for cultivation, plowing, aad seed- 
ing larger than those of most walking tractors. 
It is equipped with a mechanical lifting device 
but no power take-off. Attachments include a 
subsoiler, .a ten-inch moldbeard plow, a spring- 
tooth harrow, a nine-tine chisel plow, and a 
three-row seeder. 
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Bouyer 
B.P. 23 
Tomblaine 54510, France 


TRACTOR ACCESSORIES 


The PTG 


Power supplied te farm equipment can 
come from the unit’s own motor, a pulley drive 





















exoeomenres emitter 





the investment in a separate motor; so the PTO 
offers considerable savings in capital output 
here. 


Hitches 

Machinery is called either pull-type (trail- 
ing) or mounted. Pull-type tools simply hitch to 
the tractor drawbar and are pulled thus by the 
tractor. Mounted toois attach to tractors in such 
a way that they can be lifted entirely off the 
ground fwr easy turning or transport to and from 
fields. Almost all mounted tools today use the 
three-point hitch arrangement pioneered by 
Henry Ferguson on the Ford and Ferguson 
tractors. (The AllisChalmers WD and WD-45 
have heir own hydraulic hitch arrangement 
which is somewhat different from the three- 
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from an independent motor, or by the power 
take-off shaft of a tractor. The power take-off 
(PTO) arrangement was introduced in the 1920s 
and has become the most widely utilized power 
source for farm work, Universal joint linkages 
between the tractor and implement have mini- 
mized the limitations the presence of a tractor 
imposes on the flexibility and maneuverability 
of this setup. The amount of tse any one farm 
implement gets in a year does not usually justify 


The flexible network of universal joints linking a PTO shaft to a 
' hay baler. 


The finger points to a power-take-off shaft on an old model 
tractor with a pull-type hitch. 








point hitch and will accommadate only Aliis- 
Chalmers machinery built for it.) The .three- 
point hitch (by which a tool hitches to two points 
on the drawbar and one above) makes hitching, 
transport of machinery, lifting, lowering, and 
depth adjustments relatively easy compared to 
older methods, Today, three-point hitches can 
be purchased and fitted to almost any tractor. 


Pull-type tools are not to be ignored, how- 
ever. If you are willing to give up some con- 
venience. and especially if machinery does not 
have to be transported over the road, older 
implements cau be used which offer a consider- 
able saving. Three-point hitches and tools to fit 
them are in a higher price range than the same 
equipment in pull-type models. 

Particularly when buying an older tractor, 
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Cireled are the three points of attachment for a hy- 
draulically powered lifting hitch. 


a general rule to consider is to be sure that you 
know what equipment will or will not fit your 
tractor. The ideal is to buy your basic ma- 
chinery—-plow, disc, planter, mower, cultivator, 
and others—together with the tractor on which 
they have been mounted. 

Many small tractors come equipped with 
three-point hydraulic lifting hitches which do 
not fit the many pull-type tools made for small 
farm and garden tractors. Brinly-Hardy makes 
the following adapters to convert three-point 
hitches inte pull-type on 14 to 18 h.p., category 
0 tractors. 


A Frame Adapter With Sleeve Hitch 

This unit was designed for adapting sleeve. 
type hitch implements for use on tractors 
equipped with category 0 three-point hitches. 
it is required for using Model KK-305 Planter- 
Fertilizer, TT-100 Toolbar and BB-363 Fork 
Lift Kit. Weight: 28 pounds. 


Drawbar Attachment (Fer use with category 0 
three-point hitch) 

This unit includes cross-type drawbar and 
two adjustable support links for drawbar weight 
control, Use it for general-purpose trail-behind 
attachments. Weight: 18 pounds. 


Model HH-1000 three-point A Frame Adapter with 
Sleeve Hitch. 
Brinly- Hardy 


The Toolbar 


Rather than attaching each implement 
directly to a tractor, the toolbar allows the 
option of pulling many attachments at any 
desired spacing. When planting, both planters 
and fertilizer distributors can be utilized at the 
same time. Plantings can be made in irregularly 
spaced rows to make way for the tractor’s tire 


“ 


Model BB-370 Drawbar attachment. 
Brinly-Hardy 
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tracks or for intercropping techniques. When 
cultivating, any number of chisels or sweeps can 
be mounted on a tool bar in any complementary 
combination. The tool bar also offers a savings 
in investment in that only a simple bar clamp is 
needed for the link between tool and tractor 
rather than separate hitching hardware, which 
can be especially complicated and expensive 
with three-point hitches. 


The above three attachments are made by: 
Brinly-Hardy Co., Inc. 

P.O. Box 1116 
Louisville, KY 


FARM TRANSPORT—CARTS AND 
WAGONS 


Everyone is aware of the need for a utility 
transport vehicle on the farm, and their avail- 
ability is certainly widespread. Rather than try 
to list a full range of sources for this kind of 
tractor attachment, we have chosen simply to 
cite examples of what is made and offer a few 
build-it-yoursel€ plans. When selecting a trailer 
design, here are a few points to consider. 


40201 








enero 


1. Capacity—both size and volume, can side 
extensions be added on, bought or built? 

2. For hilly terrain, a long bed, low to the 
ground, with a wide tread is best. 

3. The longer the distance between the hitch 
and the axle, the easier it is to back into 
places. 

4. Do you need a trailer that can dump? 

5. Match a trailer to your needy and to com- 
plement the power source pulling it with a 
maximum load. 


Build-It-Yourself Dumper for a Pickup Truck 


Tim Sanford of Alexander, Maine, was kind 
enough to send us these plans for adaptation to 
a pickup truck he has found useful. it simply 
involves building a platform to fit in the bed of 
a truck, but not fitted around the wheel wells. 
It must be free to slide out of the truck. A sturdy 
chain arrangement is attached to the front of the 
platform as illustrated, to which a fixed line will 
be attached. As the driver slowly goes forward, 
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the platform and load will be neatly left behind 
but not ina dumping position. The driver then 
slowly backs up and pushes the load into a 
vertical position so the material slides off the 
platform. 









FALSE BOTTOM TO TO TREE OR OTHER 
MAKE PICK-UP FIXED POINT CCAR OR 
TRUCK SELF : 


DUMPING — 





You can build this dumper from the Pickup Trak 
Dumper Plans described in the text. 
Howard S. Berg 





















TRACFORS 


Pickup Truck Dumper Plans iTDG Cart For One Draft Animal Plans 


Plans for a roll-out dump box are available Designed to carry a load of 1,400 pounds, 

for $3.75 (as of fall, 1977). cart is pulled by one donkey or an ox. The 
wood-block axle bearings are oil-impregnated by 

Howard S. Berg soaking in hot oil before drilling and assembly. 
3537 Concord Blvd. Both the front and back boards of the cart body 
Concord, CA 94519 are removable. The cart shafts can be made of 


tubular metal pipe instead of timber for extra 

ITDG Ox Cart Plans Utilizing Old Car Wheels strength. 
This cart uses the front wheels from an old 

ear or lorry. Wheel mountings are cut off and All the above plans are available from: 
welded to a box-section axle fabricated from Intermediate Technology Publications, Ltd.* 
angie iron. The cart chassis and body are con- | 9 King St. 
structed of wood, and all parts are bolted London WC2E 8HN, England 
together. LT.D.G. cart for one draft animal 





Tractor Carryall Plans 
Plans for a nonwheeled carryall bed to be 
attached by a three-point hitch to a hydraulic 


ITDG Plans for W. hi Ox Cart eo system of a tractor are available for a slight 
Designed to carry a load of 1,400 pounds, aa! 

this cart is pulled by two oxen. The wood-block VITA (Volunteers in Technical Assistance) 

axle bearings, each made of two pieces of wood, 3206 Rhode Island Ave. 

are oil-impregnated by soaking in hot oil, and Mt. Rainer, MD 20822 

the axle bearing hold is drilled centrally through 

the blocks. This bearing design facilitates ease Heald’s Hauler 

of maintenance and renewal of the bearings by Available as a kit, this quarter-ton utility 

carpenters in rural areas. truck features large flotation tires, sturdy tubular 

frame, and dump bed. The large, padded seat 

and bed tip open for easy access to the engine. 

The truck is powered by either an 8 hp. 

Tecumseh or a 10 h.p. Synchro-balanced Briggs 

& Stratton four-cycle engine. A large Comet 

torque converter, forward and reverse trans- 

mission, number 40 chain, and differential axle 

complete the drive train. Hand-operated throttle 

2nd hydraulic disc brakes are standard. Lights, 


£T.D.G, ox cart utilizing 
old car wheels. 


* Intermediate Technology publications can be 
ordered from International Scholarly Book Service, 
“Inc., Box 555, Forest Grove, Oregon $7116 





L.FD.G. Wananchi ox cart 
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speedometer, knob tires, and spark arrest muffler 
are options. The Hauler comes in easy-to-build 
semikit form with all parts furnished. The 
engine and transmission come assembled and are 
mounted on the welded and painted frame. ‘The 
tires are mounted on the rims, so all that is 
required is to bolt the various parts together 
using an easy-to-follow step-by-step procedure. 
Construction time averages 6 to 8 hours. 


Heald, Inc. 
Dept. DT, P.O. Box 1148 
Benton Harbor, MI 49022 


Bike Barrow 

The bike barrow was designed by Jay Welsh 
at the Foundation of Self-Sufficiency Research 
Center, 35 Maple Avenue, Catonsville, MD 
21228 as a simple pushcart to be built from 
recycled materials. The three-wheeled cart, built 
from two discarded bicycles, two-by-fours, and 
plywood can be maneuvered by one or two 
people. Plans presented in the May 1977 issue of 
Rain magazine are available by purchasing that 
issue. 


Rain Magazine 
2270 Northwest Irving 
Portland, OR 97210 
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The Heald Hauler 
Heald, Ine. 





Fayette Trailer Carts 


Fayette offers models of wide-bottomed 
trailer carts 4 feet wide by 6 to 8 feet long that 
carry up to 1,200 pounds. Rugged wheels are 
designed for transport across the country or 
around the corner. 


Fayette Mfg. 
Fayette, OH 43521 


Garden Way Handcart 


Three sizes with a wooden body are avail- 
able as kits or finished carts. 


e 


The Garden Way hand cart 
Garden Way Research 
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Garden Way Research 
Department DTB 
Charlotte, VT 05445 


Economy Handcart 

Plans are available for a cart with large 
wheels which converts easily to a garden tractor 
dumping cart. Tips on acquiring construction 
parts are also provided. 


Economy Designs 
Box 871, Dept. DTEB 
East Douglas, MA 01516 


Vermont Ware 
Two carts are available with 300-pound 


capacity and metal beds. 


Vermont-Ware 
Dept. 702-DTB 
Hinesburg, VT 05461 


Utility Trailer 

A utility trailer capable of on-the-road travel 
is available in three sizes, all with a 1,200-pound 
capacity. The utility model weighs 389 pounds, 
has 24-inch removable side racks and a bed sized 
102 x 55 inches. The bed tilts for easy loading 
of equipment. 


Vann Industries 
Clinton, NC 28328 





ASSORTED TRACTOR ATTACHMENTS 


A number of tools and implements for the 
small farm tractor are available for miscellaneous 
farm tasks which do not fall comfortably under 
one heading. We thought it would sufiice to 
illustrate these implements with only one repre- 
sentative photograph and descriptive caption 
since differences between manufacturer's models 
are slight and because often the function is quite 
familiar. 





A middlebuster, designed for the large garden or 
small (arm, gives a full 12- or I5-inch cut, Two-row 
models are available, and both use a standard 
category I hitch, 

Independent Mfg. Co, 





Especially of interest to nurserymen 
and builders, a boxscraper or land- 
scraper with its scarifier shanks assists 
in leveling and grading tan J. 
Independent Mfg. Co. 
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Forktifts, far lifting, 
hay handling, and 
short-haul transporting, 
can be valuable work 
savers. 

Brinly-Hardy Co, 
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Tractor-operated post hole diggers, or 
augers, make quick work of digging 
holes in most types of soil. 
Independent Mfg. Co. 


Scoops, attached to a tractor with a three-point hitch, can 
be used for pond and ditch digging, feedlot cleaning, and 
moving and dumping materials an the farm. 

Independent Mfg. Co. 
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Rear blades, especially when they can be angled or 
reversed, can be utilized for a variety of tasks includ. 
ing landscaping, leveling, grading, and snow removal, 
Brinly-Hardy Co. 





The Agria walking tractor with a hauling 
wagen, fully equipped for road travel. 
Agria-Werke 





A boom crane ts 
useful not only 
for lifting, but 
also for pulling 
fence posts, 
changing wagon 
tires, and even 
for some portions 
of a farm slaugh- 
tering operation. 
Wikomi Mant- 
facturing Company 
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SHOULD YOU INVEST IN FOREIGN MACHINERY? 


At the international level, attachments for two- and four-wheel tractors are not difficult to locate. 
Each manufacturer generally offers a full line of implements to fit his machinery, including even the 
unfamiliar power take-off tools for windrowing, harvesting, and pumping as explained in each 
chapter of this book. In North America, the latter are not always so easy to come by, but three 
companies do carry the basic tools required for plowing, cultivating, and seeding with small tractors. 
These include the Brinly-Hardy Co., Inc., P.O. Box 1116, Louisville, KY 40201; the Independent 
Mfg. Co. (IMCO), P.O. Box 300, Neodesha, KS 66757; and the Special Products Co. (SpeeCo), 15000 
West 44th Ave., Golden, CO 80401. Many big-name manufacturers, who build tractors, carry a line 
of attachments from these smaller companies. 

Europeans have all the tools they need for the small farm and they all attach to one power unit 
For many implements, we have found no North American counterpart, but if available at all, chances 
are such counterparts will have their own motors. Certainly there are advantages to having one 
machine running while tending another, but consolidation provides the resources to afford a huskier 
power unit or other attachments. 

Foreign manufacturers have shown considerable interest in marketing in North America, and 
from our vantage point, the prognosis for getting these tools into the hands of America’s small 
farmers looks very good. 


SOURCES OF ASSORTED EQUIPMENT FOR TRACTORS 
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TRACTORS 


“Well sure,” you say, “those tools are great for European farmers who have the manufacturer 
next door and can get parts and service with no problem. What about small farmers in the United 
States who can’t wait to send for a part overseas?” Taking seriously the small-scale farming market 
and the skepticism against investing in foreign equipment, some companies (like Kubota and 
Pasquali, for instance) are setting out to solve that problem. For example, the Pasquali Company 
in Barcelona, Italy is establishing an arm of its company in Verona, Wisconsin called Pasquali U.S.A. 
Instead of passing through the hands of an importer, a distributor, and a ‘dealer, all of whom 
handle a variety of products, Pasquali will serve as both importer and distributor and will handle 
only Pasquali products. They will stock every part that would be found at the manufacturing 
plant in lialy, so that a dealer need only send to them for a part and be assured of the same service 
as if they were dealing with a Detroit manufacturer. As for service, Pasquali U.S.A. is planning a 
training program for its dealers right at the manufacturing plant in Barcelona. 

All this is great news to the small-scale farmer. Not only does it lend credibility to foreign 
products as worthwhile investments in the future in North America, but it stimulates the competitive 
Spirit in our own free-enterprise system. We have had many requests for this book from United States 
manufacturers who are interested in new product lines. If the market reveals itself, many will jump 
at the chance to satisfy it. As we mentioned earlier, John Deere, Allis-Chalmers, and Massey Ferguson 
are contracting to sell Japanese-made intermediate tractors under their own names. 

The ball is already rolling. There's no reason for this marketing approach to stop with 
tractors. Meanwhile, study the foreign alternatives as prospects of things to come. 
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MACHINERY, INC. xX xX x 
K-W MFG. CO., INC. x 
MONTGOMERY WARD xX 
PENGO CORP. xX 
PIERCE OF WEXFORD x 
SEARS, ROEBUCK & CO. xX xX xX X x 
SOUTHEAST MEG. CO. XxX xX x 
SPEECO (SPECIAL PRODUCT: S) ; xX 
TFRACTOR SUPPLY CO. X xX xX X x 
THE VASSAR CO X xX X xX xX 
WIKOMI MFG. CO xX x x 
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Equipment for Seeding 


and Planting 





The simplest hand-operated planters are the 
walking stick type, most suitable for planting 
seeds at wide spacings or for interplanting. They 
can be used in quite rough seecdbeds so long as 
the ground is soft enough for the stick to be 
inserted. 

A hand-pushed, wheeled seeder normally 
requires a well-prepared seedbed for easy pene- 
tration and uniform placement of seed as well as 
ease of operation. Two or more of these seeder 
units may sometimes be mounted on an animal- 
drawn tool bar. 





After hours of back-hending labor, Don Green, a 
Michigan gardener, decided there was an easier way 
to put his seeds in place~-to make an extension of his 
hand. Using the top part of a Yegalion plastic con- 
tainer and a plastic tube used in a golf bag to protect 
the club shafts, he created a seed funnel. Total cost 
was 18 cents, and his. device can be used to place 
rock fertilizers ov shrubs or garden plants too. 
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The simplest animal-drawn seeders consist 
of a cultivator-type tine carrying a tube through 
which seeds are dropped by hand. These imple- 
ments ensure that the seeds are sown in lines at 
approximately constant depth, but the spacing 
along and between the rows depends entirely on 
the operator's skill. Single-row and multirow 
versions are available. Most units are fitted with 
a reversible, adjustable marker. 





Animal-drawn planter with mechanical seed-metering 
plates. 


Animal-drawn seeders with mechanical seed 
metering are of two types. 


1, Those planting several rows at close spacing 
are commonly used for grain crops in humid 
or irrigated areas. 

2. Single-row machines are generally used to 
space seeds at wide intervals in drier areas. 


Various mechanical seed-metering systems 
are used. A rotating brush or agitator controlling 
the flow of seed through an adjustable open- 
ing will handle most types of seeds with minimal 
damage, as will contrarotating soft rollers, but 
these mechanisms do not closely control seed 
spacing in the row. Fluted roller feed mecha- 
nisms give more accurate control of the overall 
seed rate per hectare but, again, do not control 
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spacing in the row. Cell-wheel and perforated 
belt-metering systems can give very precise 
spacing of seeds, particularly those which are 
approximately spherical in shape. The metal 
cell wheel is more likely to cause damage to 
delicate seeds than the flexible perforated belt. 


SEEDING 


by Rob Johnston 


Some seeders can be adjusted to plant bunches 
of seeds at wide spacings. 

Many animal-drawn seed drills can also 
place fertilizers close to the seeds, where they may 
be more effective. Specialized fertilizer-spreading 
equipment is available.* 








To plant large seeds in large amounts, we generally use our two-row corn planter. However, 
most of our crops are small seeded, or planted in pieces: too small to make setting up a corn planter 
practical. The implement which really comes in handy is our Planet Junior Number 300-A seeder. 
Planet Junior has been making hand garden implements for over 100 years, and the models have 
hardly changed. The 300-4 has been made since the 1920s, and the current unit is nearly identical 
to the first ones made. 


The Planet Jr. 300-A Seeder. 
Cumberland General Store 


We seed lettuce, beans, and everything in between. We could do just as good a job seeding by 
hand, but this is where the weather sets the rules. Here in Maine, considering the crops we're 
growing, we have to take full advantage of days with good planting weather, We might sow four 
crops with the hand seeder where we would have time to sow only one by hand. The unit is made 
of cast iron and steel and has enough weight (over 40 pounds) to roll with good momentum. 
Anyone who has tried to push a plastic seeder on les;-than-perfect soil can appreciate this feature. 

The seeding mechanism of the 300-A is simple. A small, fluted, feed wheel inside the hopper 
pushes the seed through a hole in the stationary seed plate; the seed falls into the furrow made 
with the depth-adjustable opening piew, is covered with a down-pressure-adjustable coverer, and 
firmed with a concave, rear packing wheel which leaves a slight ridge over the seed for easy sprout 
penetration. When changing from one seed to another or varying the spacing at which the seed Is 
dropped, the seed plate hole size is changed (there are 39 different holes from which to choose). 

Of course, we do a lot of seeding by hand, especially for our trials, where we may have 200 
19- or 15-foot rows in a single trial. The time it takes to empty and refill the hopper on the 
Planet Junior seeder is impractical on these short rows of many different varieties. However, we 
often use the seecer to make rows for hand planting. 


* Reprinted with permission from Tools for Agriculture: A Buyer's Guide to Low Cost Agricultural Implements, 
by John Boyd (London; Intermediate Technology Publications, Ltd.). 
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For the first row, we stretch a line between stakes and run the seeder along this line. ‘he 
seeder has an adjustable row marker which marks the next rew, so if we get the first row straight 
(easy when using a tight line), all the other rows in the pkinting will be straight too. 

To make the furrows prier to hand sowing we use our Planet Junior garden plow, one of the 
high-wheel types that you find almost everywhere, which are made by numerous companies. I'm not 
sure about the other brands, but ours comes with three different-sized furrows, For large seed such 
as peas and potatoes, we use the moldboard plow attachment. After sowing the seed, the plow is 
run first down one side of the furrow, then back in the opposite direction down the other side, 
closing the furrow and covering the seed neatly and very quickly. It is certainly a whole lot faster 
than using a hand hoe. For small seeds such as carrots, we use the small cultivator tooth on the 
high-wheel plow and then cover the seed by hand during sowing. 





For at least a century, most of the corn in 
HAND-OPERATED JAB PLANTERS this country was planted with jab planters. ‘Two 
rariations on the same idea were built, but both 
of chem are basically glorified dibble sticks. The 
lower steel blade of the planter was jabbed into 
the ground, and then, by moving the handles, 
three or four kernels of corn were dropped from 
the planting box through a planting tube into 
the ground opened up by the blades. When the 
point of the planter was pulled out of the 
ground, the dirt fell around the seed. 
Even after these planters were more or less 
obsolete, farmers used them to replant hills of 





Gene Logsdon demonstrating the use of the jab 
| planter. 
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Model SHP-NBA 

This is a slim-style unit and has a 
narrow, single barrel weighing 4144 pounds 
with a 13-inch by 7-inch barrel opening. 





corn skipped by the horse-drawn planter. 

Teday, a jab planter can come in handy 
for interplanting. For example, if you have a 
row of corn up and growing and want to plant 
pole beans beside the cornstalks, the hand 
planter is just what you need. You can walk 
along the row, plant the seeds where you will, 
and not disturb the soil around the already grow- 
ing corn. 

Fancy new models of the jab planter are 
still available and are used in research plot 
planting. They are available from manufac- 
turers and suppliers of seed industry equipment. 
Old, used jab planters are often available at 
farm sales. You might pay $5 for one, or you 
might pay $35—you can never tell ac an auction. 


NORTH AMERICAN SOURCES OF 
HAND PLANTERS 
jJalk-Type Hand Planter 
The Allan Machine Company has three 
models of jab planters which are hand fed, 
spring operated, have a metal barrel, and will 
adjust to different planting depths. 


















Model HP-SBA 

This is 2 single-barrel model which 
weighs 4 pounds and has a wooden back and 
a barrel opening of 214 inches by 3 inches at 
the top. 


Model HP-DBA 


The third model has a double. or 
divided-barrel style and comes with a wood 
back. 
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ALMACO Single-Barrel Jab Planter model HP-SBA 
Aulan Machine Co, 


Alan Machine Co. 
P.O. Box 112 
Ames, JA 50010 


Potato Planter 
Made of lightweight, corrosion-resistant ma- 


ALMACO Slim-Style Jab Planter model SHP-NBA 
Allan Machine Co. 
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terials, this unit plants potatoes at adjustable The Plantmaster 

depths. It has a one-year guarantee. To operate the plantmaster, you select one 
— ; of a range of seed-metering discs according to the 
seed size, adjust the foot, place the unit on the 
soil, and depress the handle. A seed is aute- 

j matically inserted into the soil. Up to 2,500 
seeds can be planted per hour at a depth between 
6 and 66 millimeters. 





Vandermolen Corp. 
11$ Dorsa Ave. 
Livingston, NJ 07039 


Richmond Gibson, Ltd. 
Salisbury Rd., Downtown Salisbury 
Wiltshire, U.K. 






Hand jab potato plui.ter. 
Esmay Products, Ene. 


Esmay Products, Inc. 
P.O. Box 547, Mapie St. 
Bristol, IN 46507 


Jab-Type Hand Planter 


Burrows offers two models, both made of 
sheet metal and hardwoods. A spring-operated, 
planting depth adjustment is provided. The 
4-pound units are approximately 33 inches high 
and have an opening 214 inches by 3 inches at 
the top of the barrel. 


Burrows Equipment Co. 
1316 Sherman Ave. 


Evanston, IL, 60204 The Cumberiand Plant Setter 


Cumberland General Store 


Maquinas Agricolas 
Avenida Brazil No. 232 Cumberland Plant Setter 
Marilia, Brazil The Cumberland Plant Setter is a heavy 
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tin tank with a chute grooved and soldered to 
assure sturdy construction. High-carbon steel 
shovels with large, curved flanges rake the earth 
over the roots. It sets, waters, and covers tomato, 
tobacco, pepper, cabbage, sweet potato, straw- 
berry, and other slip plants in one operation. 
Shipping weight is 12 pounds, height is 30 inches, 
and the diameter of the funnel chute is 414 
inches. 


Cumberland General Store 
Re. 3, Box 478 
Crossville, TN 38555 


INTERNATIONAL SOURCES OF JAB PLANTERS 
Hand Maize Planter 
A single seed is placed in the soil auto- 
matically when the stick is inserted. It can be 
used with one hand and is suitable for small 
cultivation or experimental work. It weighs 0.5 
pounds (0.2 kilograms). 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 





Models PD, PCM, PC, PA 

There are five variations of a basic two- 
handled, hand-powered, spring-operated jab 
planter. 


Marila Industria E. Comercio Saszaki, Ltd. 
Avenida Brazil, 232 

Caixa Postal No. 196 

Marila CEP 17.5000 

Estado de Sao Paulo, Brazil 





Hand-Operated Seed-Dressing Drum Plans 
The object behind this drum was to build a 
seed-dressing device for village use, the design to 
be of fairly simple construction so that it could 
be made by local craftsmen. 
The test drum used was an ordinary water 
. tin of approximately 13 inches (330 millimeters) 
in diameter and 15 inches (382 millimeters) in 
height. 
It was found that this drum had a capacity 
of 30 pounds. (13.6 kilograms) of Chalimbana 
groundnuts, 35 pounds (15.9 kilograms) of >y- 
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beans or maize, and 38 pounds (17.2 kilograms) 
of fertilizer when filled correctly. In a dura- 
bility test, a total of 11% tons of fertilizer was 
mixed without signs of damage. The drum was 
also used for seed dressing of groundnuts and 
maize with satisfactory coverage performance and 
no apparent adverse effect on germination. 





Intermediate Technology Publications, Ltd.* 
9 King St. 
London WC2E 8HN, England 





THE HORN SEED SOWER 


The simplest kind of broadcasting seeder, 
the Horn Seed Sower, consists of a reservoir 
which funnels seed into a long tube. The opera- 
tor holds the tube, or horn, at the end closest to 
the reservoir, and with a skilled flex of the wrist, 
seed is ung out of the tube. It can be used to 
broadcast any seed to be grown in a solid stand 
and, in experienced hands, will result in a more 
even distribution of seed than would be achieved 
by hand alone. 


SOURCES OF HORN SEED SOWERS 


Horn Sower 

This device sows primarily smooth grass or 
grain by swinging its horn back and forth. This 
sower spreads seed evenly from 30 to 40 feet at a 
rate determined ‘by the adjustable feed gate in 
the base or tube joint and by rate of step. It 
comes with an 11-inch duck bag and an extension 
funnel attached to a tin distributing tube 22 
inches long, 11% inches at the base and 34 inch 
ai the mouth. This sower has a capacity of 14 
bushel and a shipping weight of 1 pound, 8 
ounces, 





Cumberland General Store 
Rt. 3, Box 479 
Crossville, TN 38555 


The Cyclone Seeder Co., Inc. 

Box 68 

Urbana, IN 46990 

* Intermediate Technology publications can be 
ordered from International Scholarly Bcok Service, 
Inc., Box 555, Forest Grove, Oregon 97116. 
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Horn Sower with canvas bag. 
Cumbertand General Store 


Horn Sower 


This horn seed sower has a metal horn in 
three sections. It has an adjustable rate gauge 
and wire scatterer. The shoulder strap is also 
adjustable. It can be used for seeding grasses 
and small grains on any acreage. Its capacity is 
I peck. 





Horn Sower 
Cumberland General Store 


Belknap, Inc. 
P.O. Box 28 
Louisville, KY 40201 


Cumbertand Country Store 
Rt. 3, Box 479 
Crossville, TN 38555 
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Cyclone 
Cumberland General Store 





Glen-Bel’s Country Store 
Rt. 5, Box 390 





Crassviile, UN | 38555 


THE HAND-CRANKED BROADCAST 
SEEDER 











A further refinement of the horn, the broad. 
cast seeder hangs by a strap over the shoulder. 
Seed in the canvas bag or metzl hopper flows 
through an adjustable hole in the bottom onto a 
distributing fan which is powered by a hand 
crank. The fan spreads the seed evenly over the 
ground. Adjustments let you alter your seeding 
rate to suit the crop. But remember that the 
speed with which you walk and turn the crank 
will also vary the seeding rate considerably. You 
have to learn to walk and crank uniformly and 
then match the seeder’s adjustments to your mo- 
tions, Cyclone and Universal are two popular 
brand names available from most hardware 
stores and country catalogs. Models are light- or 
heavy-duty, the former for sowing seed only, the 
latter fer spreading fertilizer and lime. Don’t try 
to spread fertilizer with the lighter models, 
though. Much larger broadcasters pulled behind 
a tractor and powered by a power take-off shaft 
are capable of extensive broadcast-planting 
coverage. 


SOURCES CF HAND-CRANKED BROADCAST SEEDERS 
Cyclone 


This is a triple-gear, adjustable sower with a 
self-feeding, oscillating feed plate. Equipped 
with a wide shoulder strap, an 18- by 614-inch 
hardwood base, and spring stop, it is 1014 
inches in diameter and weighs 5 pounds. It 
broadcasts all kinds of seed and is readily avail- 
able through mail-order catalogs and hardware 
stores. 























Little Giant 

This is a seecer with a double-feed flew to 
sow any kind of seed to be broadcast. It has an 
automatic feed flow which can be adjusted for 
any amount of seed per acre. Features include a 
wide shoulder strap. . 7. by 1414-inch hardwood 
base, a fowrsecti:-: distributing wheel 1014 
inches in diamcie:, and a self-agitating feed 
plate. The seeder has a capacity of 14 bushel 
and is readily available through mail-order 
catalogs and hardware stores. 





Little Giant 
Cumberland General Store 


For more information on either of the above 
seeders, write: 
The Cyclone Seeder Co., Inc. 
Box 68 
Urbana, IN) 46990 


Collapsible Hand Spreader 

A rotary agitator whirls material out to 
cover up to a 15-foot-wide swath depending on 
the density and particle size of the material 
being spread. It comes with an adjustable 
spreading rate gauge, spring load, trigger action 
on-off switch, die-cast metal gears, and measures 
101% inches high with a 9-inch diameter. 


Other Hand-Cranked Broadcast Seeder Models 


Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, IL. 60204 


Cumberland General Store 
Rt. 3, Box 479 
Crossville, TN 38555 


E. C, Geiger 
Rt. 63, Box 285 
Harleysville,PA 19438 
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A.M. Leonard & Son, inc. 
P.O. Box 846 
Piqua, OH = 45356 


Mother's General Store 
Box 506 
Flat Rock, NC 28731 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Hand-Pushed Broadcast Seeder 

Cyclone also has a hand-pushed, broadcast 
seeder-spreader which is popularly used for 
spreading fertilizer. It is accurate in ounces or 
pounds per 1,000 square feet. A tapered-edge 
spreader eliminates skips and double overlaps. 
It comes equipped with micro dial settings for 
light, medium, or heavy applications, 8-inch 
wheels, ‘V-bar handle, and a galvanized steel 
hopper. This seeder is easy to find in any hard- 
ware store or country catalog. 


Casoron Spreader 

The Geiger Casoron is 2 rigid, rust-resistant 
unit weighing 5 pounds. The Casoron spreader 
can spread or seed at a rate of from 50 to 500 
pounds per acre. The flat base keeps the unit 
from tipping while filling. An adjustable con- 
trol varies the swath width from 3 to 12 feet. 
The unit comes with a wide shoulder strap and 
a lubricated gearbox, sealed for protection. 


E. C, Geiger 
Rt. 63, Box 285 
Harleysville, PA 19438 


Hand-Pushed Row Seeders 

Small row planters mount the seed box on 
one or more wheels which not only carry the 
seed box but activate a disc or plate, as it is 
called, in the bottom of the seed hopper. As 
the plate moves around, it allows the seeds to 
fall through the planting tube into the soil at 
regular, uniform spacings. In the simplest type 
of - ow seeder available, for example, the Plant- 
R‘te and Dial-A-Seed seeders, the wheel is the 
planting disc. The smallest two-wheel seeder 
with changeable discs for different planting 
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intervals is the light Esmay seeder, which is 
regularly advertised and sold through catalogs 
and garden stores, A little larger and heavier, 
with a larger choice of planting depths and 
plates, are the Lambert, the Planet Junior, and 
one from Danville Manufacturing Co., Danville, 
IN 46122 (sold by Sears). There are probably 
others. 






Cauntryside Catalog 
Rt. I, Box 239 
Waterloo, WE 53594 












Esmay Products, Inc. 
P.O. Box 547, Maple St. 
Bristol, IN 46507 







Farm & Fleet 
1600 E. Lincoln Hwy. 
DeKalb, IL 60315 






Lambert Corp. 
519 Hunter Ave. 
Dayton,OH 45404 






Montgomery Ward 
1000 ©. Sionroe St. 
Baltimore, MD 21232 






Planet Junior Division 

Piper Industries 

P.O. Box 1188, Freeport Center 
Clearfield, VT 84106 


SOURCES OF HAND-PUSHED ROW SEEDERS ; 
One-Wheel Seeders American Spring & Pressing Works Pvt., Ltd. 


A A q : . P.O. Box 7602 
With this unit, the wheel is the planting x : 
disc. It is sometimes calied a Dial-A-Seed planter. Malad, Bombay 400 064, India 








Sears, Roebuck & Co: 
Farm and Ranch Catalog 









Countryside Catalog 
Rt. I, Box 239 
Waterloo, WI 53594 







Mother's General Store 
Box 506 
Fiat Rock, NC 28731 










Sears, Roebuck & Co. 
Farm and Ranch Catalog 






Wolf Tools for Lawn & Garden, Ltd. 
Ross-on-Wye 
Herefordshire HRY 5NE, U.K. 





Before the development of a seed-metering device, this 















Seed : funnel seeder made hand seeding easier. One person 

mo W ines! bind would push as another rhythmically tossed seeds into 
The lightweight version of two-wheel—-one the funnel. 

front, one rear—push seeders opens soil, spaces Agriculture Canada 


and covers seed, packs soil, and marks the next 
row in one operation. This unit usually comes 


equipped with six seed plates and an adjustable Heavyweight units are available from: 
ground opener and row maker. 


Burrows Equipment Co. J. Gibbs, Ltd. 
1316 Sherman Ave. Stanwell Kd., Bedfont, Feltham 
Evanston, IL 60204 Middlesex, TW14 8ND, U.K. 
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Richmond Gibson, Ltd. Countryside Catalog 
Salisbury Rd., Downton Salisbury Rt. 1, Box 239 
Wiltshire, U.K. Waterloo, WI 53594 
Lambert Cerp. 

519 Hunter Ave. Montgomery Ward 
Dayten,OH 45404 1000 S. Monroe St. 


Baltimore, MD 21232 
Planet Junior Division 
Piper Industries 
P.O. Box 1188, Freeport Center 
Clearfield, VT 84106 


Precision Garden Seeder 

Constructed of corrosion-resistant materials, 
this push seeder comes with six seed plates for 
seed sizes ranging from radish seeds to corn and 


Polar-Werke, Engels & Sieper 
bean seeds. 


Postfach 14 02 24/25 
5630 Remschied 14, Germanv 


Project Equipment, Ltd. 
Industrial Estate, Rednal Airfield 
West Felton, Oswestry 

Salop SYi1l 4HS, U.K. 


Russei’s (Kirbymoorside), Ltd. 
The Works Kirbymoorside, Ltd. 
York YO6 6DJ, U.K. 


{ 
| 
Sears, Roebuck & Co. 
Farm and Ranch Catalog 
Stanhay (Ashford), Ltd. 


Ashford 
Kent TN25 IPB, U.K. 


Tanzania Agricultural Machinery Testing Unit 
P.O. Box 1389 
Arusha, Tanzania 


A. J. Troster Landmaschinenfabrik 
6308 Butzbach, Oberhess 
Postfach 240, West Germany 





Earthway Precision Garden Seeder 
Esmay Products, Inc. 


Seeder Attachment 

Offering versatitity to the high-wheel cul- 
tivator, a seeder attachment opens the furrow, 
drops 2nd spaces seeds, covers the furrow, and 
marks the next row. Six interchangeable seed 
plates make the unit able to handle seeds of all 
S1Z€S. 


Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, IL 60204 


Countryside Catalog 
Rt. 1, Box 239 
Waterloo, WE 53594 
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Esmay Products, Inc. 
Dept. 70GP2 
Bristol, IN 46507 


Montgomery Ward 
1000 S. Monroe St. 
Baluimore, MD 21232 


Sears. Ruebuck & Co. 
Farm and Ranch Catalog 


Professional-Type Seeder-Fertilizer 

This seeder has a heavy-duty construction 
for large areas. It seeds and fertiliz:s in one 
operation. A choice of seven different-sized 
discs plus two sprockets offers over 20 spacing 
and depth combinations. The seeder opens the 
furrow, plants, covers, fertilizes on both sides of 
the seed, and marks the next row. It holds | 
quart of seed and 15 pounds of fertilizer, and has 
a shipping weight of 80 pounds. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


‘Golden Harvest Garden Seeder 

This seeder opens the soil, plants and spaces 
seeds, covers and firms ‘the soil, and marks the 
next row in one operation. It comes with six 
seed plates that will handle most seeds and has 
rear-wheel drive. The Seeder Attachment’can be 
ordered to fit the high-wheel cultivator with a 
24-inch wheel anda slot attachment foot, or as a 
separate implement, The seéder. weighs: 12 
pounds, the attachment alone, 11 rounds. 


Farm & Fleet 
1600.E. Lincoln Hwy. 
DeKalb, IL 60125 


Mother's Genera! Store 
Box 506 = 
Flat Rock, NC 28731 


Garden Seeder ‘ 

This Garden Seeder opens the soil, spaces, 
plants, covers seeds, and marks the next row all 
. in one: pass. A drag chain covers the seeds ahead 
of the rear wheel which then packs the soil. 
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There are six plates for versatility, and a kick- 
stand holds the seeder upright for filling the 
hopper. It has a shipping weight of 1} pounds. 





Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Planet Junior Number 4 Seeder 

This seeder is available with or without 
cultivating attachments. With the attachments, 
it combines six tools in one: 


I. an accurate hill-dropping seeder, 
2. a rapid, continuous row seeder, 
3. a light-running, single-wheel hoe, 
4. a sturdy, single-wheel cultivator, 
5. a furrower, and 

6. a hand plow. 


Shipping weight: 50 pounds. 


Planet Junior Number 300A Seeder 7309X 

This seeder is equipped with three inter- 
changeable plates with a total of 39 holes giving 
ample adjustment for any variety of seed. It 
includes a K712 opening plow. Shipping weight: 
55 pounds each. 


Planet Junior Division 

Piper Industries 

P.O. Box 1188, Freeport Center 
Clearfield, VT 84106 


Almaco V-Bele Planter and Applicator 

. The. V-belt planter is available as either a 
hand. or power-driven unit. It is manufactured 
for experimental agronomic work at universities 
and research stations, Features include a planter 
shoe depth adjustment, a 14-inch, wide-faced 
drive wheel, six interchangeable sprockets, roller 
chain drives, V-belt tension adjustment, V-type 
covering wheel, rubber-tired running gear, and 
adjustable handles. It is designed for use in 
planting test plots and im applying fertilizers, 
insecticides, and granular materials. Two models 
are availatle. 


Allan Machine Co. 
P.O, Box 112 
Ames, IA 50010 









ALMACO Endless V-Belt Planter-A pplicator 
Allan Machine Co. 


English Seeders 

Two types of seeder are available from this 
company, and each may be pushed by hand or 
mounted on a Unibar animal-drawn tool bar. 
The reciprocating slide-action seeder was de- 
signed mainly as a precision seeder for use with 
hybrid maize, but can also handle groundnuts 
and beans using the standard maize slide. The 
seeder drops two or three seeds at 45-centimeter 
spacing with fertilizer alongside, Slides with 
smaller holes are available to enable sorghuni, 
millet, and delinted cotton to be sown. A simple 
reciprocating action, combined with positive 
ejection of the seed (by slide-actuated springs), 
ensures trouble-free operation, The use of 
graded seed is preferable. Seeds and fertilizer 
are kept separate throughout, so that burning 
of the seed does not occur. 

The roiler-seeder can be supplied as a two- 
wheeled, single-row machine for hand propulsion 
or ridge planting with an animal-drawn tool bar. 
Multirow tool-bar-mounted versions can also be 
supplied. The seed rollers can be drilled to suit 
the customers’ requirements, allowing any 


meters. Seed ejection from the rollers is positive. 
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spacing along the row up to a maximum of 1.65 


Project Equipment, Ltd. 
Industrial Estate, Rednal Airfield 
West Felton, Oswestry 
Salop SY11 4HS, U.K. 


Hand-Operated Sowing Machine 


Union Tractor Workshop 
8—B, Phase II 

Mayapuri Industrial Area 
New Delhi 110 027, India 


IRRI Multihepper Seeder 

This unit was designed by the internatioaal 
Rice Research Institute in the Philippines for 
sowing pregerminated rice. It can sow 50 kilo- 
grams of pregerminated seed per hectare in 5 to 
7 hours. Pulled’ by one man, the single central 
ground wheel drives the metering tools. Row 
spacing is 25 centimeters. This seeder requires: 


1. pregerminated seed, 
2. good water control at planting time, and 
3. good land preparation. 





SECTION A-A’ 


FRONT VIEW 


IRRI Multthopper Seeder 


D. H. Farin Implements 
Km. I, National Hwy. 
Roxas City, Philippines 
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International Rice Research Institute 
P.O. Box 933 
Manila, Philippines 


Kalayaan Engineering Co., Inc. 
4255 Emilia St., Makati 

P.O. Box 655 MCC 

Rizal, Philippines 


Quinzy-Pacific 
Pasong ‘Tamo, Makati 
Rizal, Philippines 


Aspee APS-61 Seeder 

This hand-pushed seeder can sow all types of 
seeds in thin lines by metering them through 
holes in a plate. It is suitable for light soils and 
incorporates a furrow opener and seed coverer. 
Weight: 15 kilograms. 


Aspee APS-53 Hand Hiil and Drill Seeder 

Suitable for hill and line drilling of seeds 
in soft or dry soils, this seeder plants practically 
all seeds, big or small, in hill spacings of 10, 15, 
20, 30, or 60 centimeters. It opens the furrow, 
drops the seed to the proper depth, covers it 
evenly, firms the soil over the seed, and marks out 
the next row in one operation. 

A lever instantly shuts off the flow of seeds 
when handles are raised for drawing back or 
turning at the end of a row. Weight: 12 kilo- 
grams. 


Aspee APS-54 Seed Drill and Wheel Hoe 
This, dual-purpose implement cuts the soil, 
drills seeds, covers them with soil, and packs 
them into the soil. The line-sowing mechanism 
drops seeds at the required spacing. It is suitable 
for small seeds. such as wheat, rice, jute, linseed, 
mustard; and others. Weight: 15 kilograms. 


All three above seeders are available from: 
American Spring & Pressing Works Pvt., Ltd. 


“BO, Box 7602 


Malad, Bombay 400 064, India 


Cottonseed Planter 
This implement was especially developed 
for. planting nondelinted cottonseed. Spacing 
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between plant stands can be 17, 20, or 32 centi- 
meters nd six or seven seeds are planted at each 
stand. Alternative seed plates allow the machine 
to be used for planting other crops such as 
groundnuts, millet, maize, and sorghum. 
Weight: 39 kilograms. 


E.B.R.A. 
28, rue du Maine, B.P. 84 
49009 Angers, France 


Direct Sceder 

_ A two-row hand-drawn machine for upland 
rice culture, with different feed rollers, it can 
be used for planting other seeds such as wheat, 
barley, maize, sorghum, and millet. Capacity of 
each hopper is 2.2 liters. Spacing between rows 
is adjustable from 150 to 360 millimeters. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


The Bean Drill 

This single unit, thin-line drill is capable of 
handling all sizes of seeds, from the smallest up 
to peas and small beans, It sows at a pre- 
determined depth with the row covered. The. 
drill coulter is adjustable for depth, and the 
metal agitator ensures positive seed flow. Stan- 
dard specifications include shut-off control, ad- 
justable marker, and four seed plates giving 46 
holes from 2.5 to 25 millimeters in diameter. 


J. Gibbs, Led. 
Stanwell Road, Bedfont, Feltham 
Middlesex TW14 8ND, U.K. 


Exel Hand Seeder 

This push-type seeder unit is designed for 
drilling iwost types of vegetable seed on the flat. 
It is suitable for small market gardens where the 
seedbed has been well prepared. ‘Twin rubber- 
tired wheels drive the mechanism, which con- 
sists of an aluminum cell wheel suited to the 
crop being sown. The hopper has a 2-pint 
(I-liter) capacity, and a simple seed coverer is 
provided. 






















































Russel’s (Kirbymoorside), Ltd. 
‘The Works Kirbymoorside, Ltd. 
York YO6 6DJ, U.K. 





Hand-Pushed Seed Drill 

This is a precision seeder tn which seeds are 
metered through a perforated belt, resulting in 
minimal seed damage. Seeds which are approxi- 
mately spherical (or pelleted into spherical 
pellets} can be drilled singly. Seeds such as 
lettuce or carrot can be distributed at an average 
of two seeds from each belt perforation. Group 
spacings can be arranged: two or three seeds 25 
or 5v millimeters apart, followed by a gap before 
the next group of seeds. Double and treble line 
coulters are available to sow two lines of seeds 
50 millimeters apart, three lines 25 millimeters 
apart. or th *r © 38 millimeters apart. This 
device is suitz, -.« nearly every type of seed 
up to the size of beans, peas, or maize. Two or 
more seeder units cen be mounted on an animal. 
drawn tool bar. 


Stanhay (Ashford), Ltd. 
Ashford 
Kent T'N23 IPB, U.K. 


Hand Seeder 

A.J. Troster Landmaschinenfabrik 
6308 Butzbach, Oberhess 

Postfach 240, West Germany 


LA.R.I. Single-Row Seed-Cum-Fertilizer Drill 
To operate this seeder designed by the 
Indian Agricultural Research Institute, one man 
pulls a rope attached at the front of the imple- 
ment, while a second man steers. 


Union Tractor Workshop 
8~B, Phase IL 

Mayapuri Industri::l Area 
New Delhi 110 027, India 


Semoir A Main 


This hill drop seeder with 5-liter hopper 
capacity is driven by three sprocket wheels. 
Depth is adjustable on the shoe and the action 
of the press wheel is completed by two covering 
knives. Two models are available, one with row 
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marker, weighing 25 kilograms, and one without 
a marker weighing 21 kilograms. Both are pro- 
vided with 75 different seed plates. 


E.B.R.A, 
28, rue du Maine, B.P. 84 
49009 Angers, France 


Postfach 14 02 24/25 
5630 Remschied 14, Germany 


‘Tanzania Agricultural Machinery Testing Unit 
P.O. Box 1389 


Polar-Werke, Engles & Sieper 
Arusha, Tanzania 


Mini Nibex Planter 

The Mini Nibex hand planter is for 
growers with up to 10 acres and will sow up to 
2 acres in a day. The Nibex cup system in- 
chudes 25 types of cups for different seeds~—both 
natural and pelleted. This wide range makes it 
possible to be able to choose the most suitable 








oa 


Mini Nibex Hand Planter 
Nibe-Verken AB 
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cup for the deareet driliinn x method. The seeding. 
rate can be varied from -f to almost 2,000 seeds 
per running yard—ather thinline or hand- 
dritled in widths of 2, 2.5, or 4 inches (50, 65, or 
105 millimeters). The cup system is largely un- 
allectect by variations in seed size. ‘Yo reduce the 
amount of seed required when sowing small and 
expensive seeds, a regulator-economizet insert ts 
available fer use in the seed-housing unit. 
When a suitable drilling depth has been 
established and the seed distribution mechanism 
has been set for the desired number of seeds per 
yard, the Mini Nibex is ready for sowing. The 
coulter gives the furrow the correct depth, the 
cups distribute the seed in the desired way, the 
presswheel beds them down in the moist earth, 
and the coverers enclose them with Icose soil. 
























T Brien ae. distributing cups are J howsad in. this 
chamber, which is-interehangeable to accommodate 
different seed sizes, 

Nibe-Verken AB 


Cups are easily switched for fast changes be- 
tween seeds. The relationship between cup type, 
number of cup-feeds-per yard, and number of 
seeds sown per yard can be found in the detailed 

_ sowing instructions, 
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The seeder unit is mounted between two . 








supporting wheels which are 4 uy 16 inches, 
or 105 by 400. millimeters in diameter, and the 
bearing surfaces are perforated to prevent pack- 
ing and crusting of the soil. Drive is from the 
frent wheel via two chain transmissions. The 
changing sprockets offer 59 selections, from 3.5 
to 86 cup feeds per yard. Drilling depth is pro- 
gressively adjustable by means of two hand- 
wheels. Changeover is performed without tools. 


Nibe-Verken AB 
S-285 00 Markaryd 
Sweden 








CONE SEEDERS 


Cone seeders have been an important devel- 
opment in equipment for research or experi- 
mental agriculture. Seed poured into a small 
funnel at the top of the cone is distributed 
evenly at the base when the funnel is lifted. The 
cone is geared to rotate one full turn in the plot 
length with a scraper deflecting the seed to the 
furrow opener. The cone base is roughened to 
prevent the seed from roiling. 


SOURCES OF CONE SEEDERS 


Craftsman Coue Seeders 
Cones arz available as single units or 





-mounted in groups for installation on custom- 


built drills. They can be supplied with a 7- or 
I4-inch. base diameter and with either knurled 
or plain base plates, 


Craftsman alse manufacturers «a hand- 


-pushed, single-row seeder with single- or double- 


metering cones. It has a three-wheel chassis with 
12.inch, double-disc openers. Sprockets are avail- 
able to adjust for row length. The two-cone 
model is used for simultaneous fertilizer or insec- 
ticide treatments during seeding. 


Craftsman Machine Co. 
61 Heaton 
Winnipeg 2, Manitoba, Canada 


Chain’s Cone Planter 

A planter manufactured by Chain Machine 
Company has four cone dispensers mounted on a 
12 h.p. compact tractor. The cones are driven 
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for rows 3 to 32 feet long. 


Swanson Machine Co, 
20-26 E. Columbia Ave. 
Champaign, IL 61820 


A Norwegian Cone Seeder 

The Oyjord plot drill has a single cone-type 
dispenser feeding a spinning divider which 
divides the sample into 2, 4, 6, 8, or 10 openings 
to correspond with the number of row openers 
used. The row length can be adjusted to any 
size between 13 and 49 feet. The drill is avail- 
able with a three-point hitch or as a self- 
propelled model with a 4 h.p. engine. A planting 
rate of 60 to 100 plots per hour is claimed. 
Equipment for continuous drilling and_press- 
wheels are optional extras. The cone dispenser 
differs from the Craftsman type in that the seed 
is guided around a fixed base by wipers and 
drops from a hole in the base. 





Jens A Schou Mek Verksted 


Norway 


Craftsman Machine Co, 


through a multiselection chain and sprocket 
drive from the rear wheel with selections for plot 
lengths from 414 to 30 feet. The double-disc 
openers are hydraulically controlled and can be 
equipped with firming wheels and drag coverers. 
Two seats are provided for operators to load the 
cones. 


NOTE: This planter is referred to as a 
precision planter in the manufacturer's 
literature. This refers to the precision 
manufacture and not to precision planting, 
which requires a seed-celi planter and a 
short, controlled seed drop. 


Chain Machine Co. 
112 N, Kansas 
Haven, KS 67543 


The Swanson Planter 

The Swanson plot planter, developed for 
small test plots for such seeds as soybean, sor- 
ghum and kenaf, uses 2 core arrangement similar 





Craftsman cone seeder for research plot work, Drobak 


Suction-Spaced Seeder Agriculture Canada 
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Suction-Spaced Seeder fluted dispenser and 2 four-way spinning 
This plant seeder has been the inspiration divider, It is designed for the exacting require- 
behind many new types of planters. It was ments of research plot experiments. Fertilizer 
originally developed by Mr. U.G I. Copp of the may also be applied through a belt attachment. 
Crop Research Division, Department of Scientific The four-row seeder pictured here is now 
Research, in Christchurch, New Zealand. It is a obsolete because it was made to attach to a 
one-row planting unit, and mounts on a2 two- Bolens Ridemaster tractor, which is no longer 
wheel tractor. Seed is picked up by vacuum being produced. However, models by other 
through hypodermic needles on a revolving drum manufacturers are available. Plans are available 
with a small vacuum pump. from the Engineering Research Service, Agri- 
culture Canada, Ottawa, Ontario KIA 0C6 
W.A. Habgood, Ltd. Canada, and similar seeders are commercially 
Lincoln, New Zealand available. 






Soybean Planter 

Originally developed by the Engineering 
Research Service of Agriculture Canada, this 
soybean planter for population studies is now 
available commercially ia an improved form, 
making it suitable for repetition planting of 
large numbers of samples at different spacings. 
The original models used seed hopper bottoms 
mounted on a lightweight frame for adjustable 
row widths. Spacing within the rows was by 
sprocket and seed plate selection. Seed accuracy 

















Four-row Plot Seeder 
Agriculture Canada 






Fabro, Ltd. 
Swift Current 
Saskatchewan, Canada 













Mear Supply 
327 Townline 
Carleton Place, Ontario, Canada 





Soybean Planter , 


Agriculture Canada Two Plot Drills 
has been improved by using brush cutoffs and a The first of these is a three-row planter 
smooth drop tube. The planter mounts on a employing two operators, one pulling and the 
four-witeel tractor. other pushing, and using a seed cup to dispense 
seed to three row openers. The delivery rate is 

Mear Supply adjusted by a plate at the bottom of the cup. 
327 Townline The cup is hing.:d to permit dumping of leftover 
Carleton Piace, Ontario, Canada seed. 
Four-Row Plot Seeder Bill’s Welding 

Seed is fed to the openers of this self- South Grand St._ 


propelled seeder by either a V-trough belt or 2 | Pullman, WA 99163 
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The Walter and Wintersteiger plot drill is 
a three-wheeled, self-propelled model available 
with either a full-width or individual hopper 
seed box. Metering is done by a fluted w‘teel. 
The seed boxes have a provision for dumpiag 
unused seed. The machine can be purchased 
with three to eight row openers and with a two- 
or three-speed gearbox. Cultivating and spray- 
ing attachments are available. 





F. Walter & H. Wintersteiger 
4910 Ried im Innkreis 

Frasch augasse 19, Postfach 124 
Dimmelstrasse, Austria 






Toothed-Wheel Seeders 


Scme European seed drills are suited to 
planting larger plots in that they are mounted 
on a three-point hitch and have a catch pan to 
collect seed when regulating the dispensers or 
when emptying the seed box through an unload- 
ing valve at each run. Individual runs can be 
shut off as desired, or hopper inserts can be used 
for seed separation in the box. The most com- 
mon dispenser is a toothed-wheel metering device 
driven by a gearbox with up to 81 selections. 


Manufactured by: Fiona, Denmark 
Sold by: J-F. Farm Machinery 
Exeter, Ontario 
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iWValter and Winterstetger 
Plot Drill 
Walter and Wintersteiger 





Manufactured by: P. Nordsten, A/S 
Hikicoed, Denmark 


Sold by: G. White & Sens 


London, Ontario 








Manufactured by: 
A.J. Troster Landmaschinenfabrik 
6308 Butsbach, Oberhess 
Postfach 240, West Germany 








Plantox Drill 


‘The Plantox drill is a machine mounted on 
a three-point hitch suitable for horticultural and 
forestry plantings. Fhe five-row distributor is 
driven from the tractor PTO. All types of seeds 
can be planted in rows or wide beds. 


Zijlstra en Bohuis NU 
Beneden We:‘erdiep 105 
Veedam, Holland 


Finlay Plot Seeder 

The Finlay plot seeder is a sophisticated 
semiautomatic machine for planting large num- 
bers of plots per dz-. 1: uses cartridge loading 
and a false-bottom seed dispenser, and ‘+ avail- 
able with one to nine row openers. 
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B. Forrest, Metal Patterns, Ltd. 
749 Port Rd. 
Woodsville, S. Australia 


Svenska Plot Seeder 

A plot seeder for sugar beet experiments, 
this unit meters 2 premeasured quantity of seed 
to a plot row and is available as one-row units. 


Svenska Sockerfabriks Aktiebolaget 
Betrnekaniseringsavdelningen 
Kavlinge, Sweden 


Habgood Vacuum Planter 

A vacuum pickup planter suitable for pre- 
cision planting of any type of seed is available 
for tool bar mounting. A source of vacuum is 
required to provide suction to hypodermic 
needles mounted on a revolving cylinder. 


W.A. Habgood, Ltd. 
Lincoln, New Zealand 


Mat-OSU Planter 

The Mat-OSU planter was developed at 
Oregon State University for fertilizer trials. 
Commercial planters were found unsuitable for 
the precise planting required, so a vacuum 
pickup wheel was developed. It has been found 
suitable for grass, legume, cereal, flower, and 
tree seeds without grading the seed. Row spacing 


is adjustable from 12 inches to 6 feet. Fertilizer: 


metering is by Cole top delivery hoppers. Fer- 
tilizer can be placed accurately at varying posi- 
' tions in relation to the seed. 


Mater Machine Works 
520-S. Ise Se., Box 410 
Curvallis, OR 97330 


MacKey Plot Drills 

The MacKey plot drills use a dispenser con- 
sisting of a base plate with grooves corresponding 
to the number of openers, and a seed tray with a 
press plate which slides along the grooves to 
deliver seeds to the seed tubes. The tray is geared 
to traverse its length over the plot length. 

The hand-pushed model has one to three 
openers spaced at 6-inch intervals and can be 
geared for rows 40 to 80 inches long. One 


198 








hundred 5-foot rows can be planted per hour. 
The power model has five openers and can be 
geared for 10- to 20-foot plots. Its capacity is 
100 10-foot plots per hour. 


Maskinfirma Tuland 
P.O. Box 107 
Landskrona, Sweden 


A Seeder for Cereals 


The N.LA.E. spaced plant seeder was devel- 
oped to replace hand dibbling of cereal grains 
for lattice-planted plots. The planter is cam 
operated to plant seeds 2 inches apart on a 6-inch 
row spacing. Holes are made by a series of 
dibblers, each consisting ot a tube into which 
a plunger is inserted just before the tube enters 
the soil. The plungers are then raised and the 
seed is released from a preloaded, plastic seed 
magazine. A sowing rate of 500 rows per hour 
can be attained with a five-man crew. Twenty- 
three seeds are spaced in a 4-foot row. The 
planter is powered by a small engine with a 45:1 
reduction box. 


R.G. Garvie & Sons 
2, Canal Rd. 
Aberdeen, Scotland 


SOURCES OF ANIMAL-DRAWN SEEDERS /PLANTERS 


The Ferguson Planter 

The Ferguson All-Purpose Planter is a one- 
row, team model planter with a duplex hopper 
and unique plate design. Shipping weight: 120 
pounds. 


Cumberland General Store 
Rt. 3, Box 479 
Crossville, TN 38555 


A Two-Row Planter from India 

Sowing depth is adjustable on this all-steel- 
constructed, two-row unit. Row spacing is ad- 
justable from 175 to 450 millimeters. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 
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Ferguson Planter 
Cumberland General Store 





Automatic Rabi Drills 

Woodex-framed and all-steel models are 
available for sowing grain 20 centimeters be- 
tween rows, 


Automatic Kharif Drills 

These are two-row drills for sowing seeds 
at wide spacings of 60 to 70 centimeters between 
rows. They are suitable for sowing maize, 
delinted cotton, and other seeds. Models with 
wooden frames or with all-steel construction are 
available. 


Both the above types of drills are available 
from: 

Danishmand & Co. 

Karkhana Bazar 

Lyallpur, Pakistan 


ms | 
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clin old horse-drawn corn seeder 
complete with fertilizer box, seed 
box, furrower, soil-packing 

bars, ground-drive wheels, seeder 
clutch on handles, and a variety 
of interchangeable seed metering 
plates. 

The Implement Age, 1894 
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Types ASD and RSD Seed and Fertilizer Drills 

With working widths of 1.25 to 2.50 meters 
and row spacing adjustable from a minimum of 
15¢ millimeters, this unit is fitted with a steer- 
able front axle. Various types of furrow openers 
are available for different soil types. The fer- 
tilizer can be sown together with the seed or at 
the side of the seed rows, as required. This unit 
is available with either fluted roller seed metering 
or star wheel fertilizer metering. 


A.J. Troster Landmaschinenfabrik 
6308 Butzbach, Oberhess 
Postfach 240, West Germany 


Rice Seeder 


This is a two-row seeder unit which can be 
fixed to the frame of the Occidental Hoe. The 
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Jarge-capacity hopper feeds the seed into a furrow 
dug by the two rear hee blades, which can be 
adjusted to give row widths of 12 to 16 inches 
(.30 to 40 meters). Total weight, including the 
hoe unit, is approximately 100 pounds (45 kilo- 
grams). 


Siscoma 
B.P. 3214 
Dakar, Senegal 





Seeding ridges with aninal- 
drawn equipment. 


Super-Eco Seeder 

This is an all-steel seeder unit with two 
large wheels driving the mechanism. Different 
plates or distributors are available for sowing 
groundnuts, millet, sorghum, maize, rice, and 
several types of vegetables. The unit is fitted 
with two handles, a furrow opener, coverers, a 
presswheel, anc ~w guide for marking sub- 
sequent rows. 7} “eight is approximately 82 
pounds (37 kilograms), and the unit can be drawn 
by a single donkey or bullock. 


Societe des Forges Tropicales 
B.P. 706 
Douala, Cameroun 


F.B.R.A. SU 201 Animal-Drawn Seeder 


This animal-drawn seeder is designed for 
use on the ridge or on the fiat. The hopper has 
a capacity of 8 liters and the two front wheels 
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Safaim Pitman Drive Planter 

The Safaim Pitman Drive Planter is de- 
signed for maize planting but can be supplied 
with special attachments for cotton. It comes 
fitted with a fertilizer attachment and weighs 
64.5 kilograms (142 pounds). 


Massey-Ferguson South Africa, Ltd. 
Steel Rd, P.O. Box 677 
Vereeniging 1930, South Africa 








E.B.RA, Animal-Drawn Seeder 


are adjustable. Drive is through a series of 
sprockets which’ can be altered to vary the 
spacing in the row. Seed depth is adjustable on 
the shoe, and the unit is fitted with a press- 
wheel and covering knives. A wide range of seed 




















plates are available for planting the smailest to 
the very hurgest-sized seeds. 


E.B.R.A. 
28, rue du Maine, B.P. 84 
49009 Angers, France 


Seeder 
Another animal-drawn seeder is made by: 


Project Equipment, Ltd. 
Industrial Estate, Rednal Airfield 
West Felton, Oswesiry 

Salop SY11 4HS, U.K. 


Automatic Seed-Cum-Fertilizer Drill 

This drill is light in draft and is fitted with 
disc furrow openers. The row width is adjustable 
from 150 to 250 millimeters. A fluted roller feed 
mecitanism is used. The three-row model weighs 


Seed-Cum-Fertilizer Drill 

This three-row drill has reciprocating plate 
metering mechanisms operated by a bell crank 
system from the land wheel. Row spacing is 
adjustable from 228 to 456 millimeters. In- 
~ividual hoppers for each row allow the machine 
to be used for mixed cropping. 


International Mfg. Co. (Regd.) 
Hospital Rd., Jagraon 
Ludhiana, Punjab, India 
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Seed-Cum-Fertilizer Drill 
Cossut & Co. 


95 kilograms and the five-row model, 110 kilo- 


grams. 


Cossul & Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 


Maharashira 
Seed-Cum-Fertilizer Drill 
Maliarashtra Tokan Yantra 


Maharashtra Tokan Yantra 
Market Yard, Karad 
Dist. Stara, Maharashtra, India 





The Rajasthan Automatic Seed-Cum-Fertilizer 
Drill 

This is a three-row machine capable of drill- 
ing small grain seed and fertilizer in one opera- 
tion at an adjustable sowing depth. 
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Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 


Sisag Softroll Seeder Unit 

Developed by the British National Institute 
of Agricultural Engineering, it will handle a 
wide range of seeds without fear of crushing or 
bruising. A pair of resilient neoprene rollers at 





SARDENERS, AND SMALL-SCALE FARMERS 





the base of the hopper meter the seed (or fer- 
ulizer}; metering is altered by varying the speed 
of the rollers. The unit can be adapted to feed 
a number of coulters, and is shown mounted on 
the rear of a tool bar. 


) 
if 


Sisag Equipment Maccles-Field, Ltd. 
Shoresclough Works, Hulley Rd. 
Macclesfield, Cheshire SK10 2LZ, U.K. 








Sisag Softroll Seeder Unit : 



































erg SSA 


Tanzanian Animal-Drawn Seed Drill 


Ubungo Farm Implements 
P.O. Box 2669 
Dar Es Salaam, Tanzania 


Allied Seed-Cum-Fertilizer Drills 


Both two- and three-row models are avail- 
able for sowing wheat, barley, maize, groundnuts, 
and rice seeds. A V-belt ground drive from the 
wheel drives the unit; seed rate is adjusted by a 
single lever, and the seeding mechanism is auto- 
matically engaged or disengaged when the tines 
are lowered or raised. Large wheels provide a 
low draft. 
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Allied Seed-Cum- 
Fevitlizer Driii 












Allied Trading Co. 
Railway Rd. 
Ambala City 134 002, Haryana, India 


Single-Row and Three-Row Rice Seeder Plans 
Plans for these seeders which originated in 
Zambia, are available from: 


Intermediate Technology Publications, Ltd. 
9 King St. 
London WC2E 8HN, England 


Jumil Jl 


Jumil 
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Jumil J-1 Planter 

This planter, which also opens furrows and 
fertilizes, can be used on flat as well as moun- 
tainous terrain. It plants hard seeds such as corn 
and rice, soft seeds like peanut and castor bean, 
and cottonseed. Granulated, concentrated, or 
humid fertilizers can be used, or, if the soil is 
exceptionally fertile, the unit can be delivered 
without the fertilizer spreader. 





Jumil 
Justino de Merais, Irmaos S.A. 
Rua Coriolano 380, Sao Paulo S.P., Brazil 


Hlustrated directions for constructing 
single-row and three row rice seeders 
can be oblained from Intermediate 
Technology Publications. 





TRACTOR-DRAWN UNIT PLANTERS 


Many of the units described as hand- 


| 
| 


operated are also available with hitches for | 


drawing by tractor. Large, heavier planters, 
like the Brinly-Hardy (Louisville, KY 40200) and 
the Cole (Charlotte, NC 28200) are designed for 
tractor use only. The Brinly is for tractors with 
horsepower from 8 to 18, and the Cole for 
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tractors on up to perhaps 15 to 25 horsepower. 
These seeders attach to three-point hitch arrange- 
ments or other hydraulic lift systems. 

Larger and heavier commercial farm 
planters of great precision can now be purchased 
in single-row versions. The new planters, like 
those now available from all the large farm 
equipment companies like Jolin Deere and Inter- 
national Harvester, are called unit planters 
Each planting unit is powered by its own driv: 
wheel, so many units can be used together. Yo: 
will have to make your own hitch arrange»: °s1t 
to attach one of these units to your tractor © t is 
not made for mounting on a tool bar. |} the 
small commercial grower may find acipting a 
unit seeder well worth the effort, since these 
pianters generally do a better job of planting 
than the smaller garden planters. 

It may be practical, with the unit planters 


SOURCES OF TRACTOR-DRAWN UNIT PLANTERS 


Cole Number 12 Planter 

Designed for the smal] farmer, the No. 12 is 
a-garden planter: with opening foot and three- 
point hitch for use with category 0 and 1 tractors. 
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mentioned above, to go to a two-unit planter if 
you ure row cropping more than four or five 
acres. The smaller Cole is a sort of unit planter, 
that is, two units can be put together quite 

‘sily. Old, obsolete, two-row planters originally 
‘esigned for horses or smaller farm tractors also 
make fine tools for homesteaders with just a 
few acres to plant, but they are becoming scarce. 
Old four-row planters are now easier to find, but 
ihey are a little large for the typical homestead. 
However, you can modify one to a two-row 
model, or if you are mechanically equipped, you 
can take a single unit from a four-row or two- 
row planter and convert it to a single-row seeder. 
It means, on feur-row models especiaily, convert- 
ing the presswheel that presses the dirt on top of 
the planted seed, into a drive wheel to turn the 
planting plates. Older four- and six-row planters 
do not have a drive wheel for each unit. 


Cole No. 12 Planter 
Cole Mfg. Co. 


The planter simultaneously plants seed and side- 
dresses fertilizer. It has a single, inclined-plate 
seed hopper with a set of four seed plates for 
planting corn, large and smali squash, small 
limas, okra, tomatoes, peas, and snap beans in 
hill or drill fashion. Other seed plates are avail- 
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able. A set of four distance years for changing 
spacing is included. Fertilizer is placed beside 
the seed to prevent any fertilizer damage in 
germination. The galvanized, fertilizer hopper 
has a 40-pound capacity and a rate of application 
adjustable from 34 to 656 pounds. It will apply 
any dry fertilizer. An opening shank is included 
(sweep is not included). 

Cole also offers a variety of hitches te mount 
the No. 12 planter to almost any tractor. These 
include International Harvester Models Super A, 
140, and Cub tracters, both with and without 
fast hitch. They also have hitches for tool bar 
applications and for mounting the planter to 
other cultivators. All units are available world- 
wide. 


Cole’s 210 Series 
A lifttype, 50-inch carrier with category | 
three-point hitch and front and rear tool bars 








allow the farmer cto simultaneously plant and 
put out fertilizer. He has the option to use 
either one or two fertilizer hoppers, one of four 
planter chassis, and three seed hopper options. 
Fertilizer is placed by two disc-side placers and 
run by a ground-drive wheel. Seed spacing, seed 
depth, and seed plates may be changed without 








The INTEC two-wheel tractor with a Cole Na. 12 
Planter attached. Often, equipment has applications 
even its manufacturer hasn't thought of. 

Dowding Tool Products, Inc. 


Cole Economy 210 Series 
Cole Mfg. Co. 








special tools. A wide variety of plates is avail- 
able for all seed hoppers. Cole also offers many 
attachments to fit a farmer’s needs, such as gauge 
wheels, spring shanks, furrow openers, bed 
levelers, cotton attachments, and depth gauge 
extensions. Granular chemical applicators are 
also offered for both herbicides and insecticides. 
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Cole Mfg. Co. 
1318 Central Ave. 
Charlotte, NC 28299 


Planet Junior Number 9192X Unit Seeder 


Inside its own individual mounting cradle, 
this seeder unit is spring-suspended. This per- 
mits each unit to follow the contour of the 
ground assuring uniform depth of planting. It 
is suspended so that down pressure or lifting 
action is accomplished by actuating the tractor 
lift device. Units may be mounted in multiple- 
row applications at minimum-row widths of 9 
inches, and are ground driven. Shipping weight: 
56 pounds. 


Planet Junior Division 

Piper Industries 

P.O. Box 1188, Freeport Center 
Clearfield, VT 84106 








Planet fy. No, 9192X Unit Seeder 
Piper Industries 





Brinly-Hardy vegetable planter with 
row marker and fertilizer hopper. 
Brinly-Hardy Co. 
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ALMACO Cone-Type Nursery Seeder 


This machine was developed specifically for 
planting smali plots of corn, sorghum, soybeans, 
cereals, and other grain crops. These are seeder 
units which fit into the seed hopper box of 
commercial row planters like John Deere and 
International Harvester for planting nursery 
rows and space planting a large variety of seeds. 
This model has a cast aluminum base, 12144 
inches in diameter. 





Allan hnwchine Co, 














Allan Machine Co. 


P.O. Box 112 
Ames, IA 50010 


Model KK-305 Vegetable Planter 

A ground-drive unit for use in prepared soil, 
it is capable of planting seed as small as radish 
and turnip, as well as corn, beans, and peas. It 
opens the furrow and then drops and covers the 
seed at the desired spacing. It features a large- 
capacity seed hopper, a new float plate that 
allows the planter to follow ground contours, a 
new shovel-type opening foot, a new, larger, con- 
cave drive wheel which improves traction, reduces 
the possibility of skidding, and improves seed 
coverage. It is equipped with five quick-change 
seed plates, and 18 other seed plates are also 
available. Weight: 70 pounds. 


Model KK-310 Row Marker and Model KK-320 
Fertilizer Hopper (for use with the KK-305 
Planter) 

The KK-310 Row Marker helps maintain 
desired row spacing by marking next row as you 
plant. It is adjustable for different crop spacings. 
‘Fhe KK-320 Fertilizer Accessory, when added to 
the KK-305 Planter, enables you to plant and 
fertilize in one operation. The rate of fertilizer 
flow can be regulated. Weight, Model KK-310: 
10 pounds; Model KK-320: 20 pounds, 
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Brinly-Hardy Co., Inc. 
P.Q. Box 1116 
Louisville, KY 40201 


Ventura Large Seed Planter 

This is a single-row planter which fits onto 
uny tractor tool bar. The seed wheel revolves 
through the reservoir of seed, picks up one seed 
at a time, and deposits it into the planting 
opener. There are 12 different wheels for plant- 
ing different-sized and -shaped seeds. 


Ventura Mfg. & Implement Co. 
1265 Commercial Ave., P.O. Box 1069 
Oxnard, CA 93030 


Jamil J-2 Unit Planter 

Available with semiautomatic furrowers, this 
equipment furrows, sows, and fertilizes all in one 
operation at any required depth and spacing. 
The units themselves or the tool bar to attach 
them is furnished with three-point connections 
adjustable to any type or make of tractor. Discs 
are furnished to plant corn, cotton, rice, and 
peanuts. Special adapters are available for plant- 
ing soybeans, 


Jumil 
Justino de Morais, Irmaos S.A. 
Rua Coriolano 380, Sao Paulo S.P., Brazil 





jumil J-2 Unit 
Planter 
jJunil 
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Gandy Row Seeders 

Gandy makes a number of row seeder units 
with gear drives from a 12. or 6-volt electric 
motor or hydraulic motor drive. They have 
seeders for every major brand of farm equipment 
in all sizes. 


Gandy Co. 
428 Gandrud Rd. 
Owctonna, MN 55060 


Models 202-202F, 404-404F 

The 202-4064 planters for sowing cotton, 
corn, sunflower, melon, and sorghum seeds con- 
sist of separate T-63 sowing units which are 
attached to a rhomboid 214 by 21-inch tool bar. 
The units can be adjusted to a width of 16 inches 
to suit the required width between rows. The 
planter is made in three variations for two, four, 
or six rows. It is equipped with automatic 
markers fixed at a certain angle to ensure the 
creation of a prominent furrow that will mark 
the rows for the next pass. The marker works 
simultaneously with the elevation of the planter 
by the tractor operator. These markers can be 
set to suit different: distances. The planter is 
equipped with front shovels mounted on a 
special front bar, to remove dry earth before 
sowing. Covering discs or shovels are optional. 
Other models are available, including those 
specially designed for planting sugar beets, vege- 
table seeds, cnions, garlic, and peanuts, as well 
as multipurpose units. 


Technohar Agricultural Machinéry & Imple- 
ments, Ltd. 

New Industry Region, Petakh-Tikva 

P.O.B. 225, Israel 


Heath Precision Vacuum Planter 

The seeds are picked up by means of a 
vacuum and held to the small holes in the 
plate, which is driven by the presswheel. An 
easily adjustabie, graduated selector avoids 
doubling in case two seeds are picked up by the 
same hole. When each seed arrives near the 
lowest point, the vacuum stops abruptly; the 
seed is released and falls. The plate operates 
above the furrow opener and drops the seeds 
approximately 3 inches apart. The absence of 
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mechanical handling means gentle treatment 
of the seeds, assuring maximum germination, 
which is especially important in beans. Planting 
depth can be easily controlled by a single handle 
which simultaneously adjusts the level of the two 
wheels. The fan is mounted on the tool bar and 
is connected to the tractor PTO which should be 
operated at 540 rpm. (A 1,000 rpm conversion 
kit is available.) The fan provides enough 
vacuum for up to 12 units. The vacuum’s fine 
adjustment is controlled by the fan shutter, and 
a vacuum meter is connected to the fan. The 
planter is suitable for all row crops: sugar beets, 
cotton, corn, beans, sorghum, sunflowers, melons, 
watermelons, cucumbers, tomatoes, peppers, 
onions, cabbage, and broccoli, as well as coated 
seeds such as lettuce and carrots. 

Features of the 925, as described by the 
manufacturer, include: 


1. Precision planting with exact spacing. 

2. Accuracy is maintained even at high speed; 
up to 50 seeds per second can be planted. 

3. No grading is needed even with seeds of 
irregular shape and size. 

4, No pelleting is needed for small seeds. 

5. Changing the seeds or the seed plate and 
cleaning are very easy. The same seed plate 
is used for a variety of seed sizes. 

6.A higher percentage of single seeds is 
dropped than with any other planter. 

7.A zero pressure tire prevents mud from 
building up. 


Seed spacings from 1.25 to 20 inches are 
easily obtained by changing a sprocket on the 
drive chain or the seed plate. The 925 is made up 
of unit planters. Up to 12 can be mounted on the 
heavy-duty tool bar with row spacings easily 
varied. The minimum spacing is 16 inches. The 
furrow openers are twin offset discs witii a shoe 
to form the furrow. The discs cut away trash 
while the shoe firms and packs the sides and 
bottom of the furrow. Positive fin-type furrow 
closers are used, A furrow depth adjustment can 
be achieved without changing the level of the 
planter. 


Heath Farm Equipment 
125 S. Airpark Dr., P.O. Box 312 
Fort Collins, CO 80522 












ALMACO V-Belt Planter-Applicator 

The V-belt planter-applicator can be sup- 
plied as a completely assembled unit, with 
mounting brackets in piace of adjustable handles 
and rubber-tired running gear. The unit can be 
attached to power-driven equipment such as 
garden and riding tractors, or mounted on tool 


ALMACO V-Belt Planter- 
Applicator ready for mounting 
on a toolbar. 

Allan Machine Co. 
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bars for single- or multiple-row planting or ap- 
plication of granular materials. Mounting 
brackets can be furnished which automatically 
adjust to the contour of the soil, thus assuring 
uniform depth of planting. 

Certain parts of the planter-applicator such 
as the planter frame, V-belt pulleys and shafts, 





ALMACO V-Belt Planter- 
Applicator attached to the 
front end of a two-wheel 
tractor. 

Allan Machine Co. 








slanting, metal-covered hopper sides, metal 
apron, sprockets and drive chain, sliding gate, 
and smooth or ribbed-style V-belts can be special- 
ordered for different applications in mounting 
on power-driven equipment. 


Allan Machine Co. 
P.O. Box 112 
Ames, IA 50010 
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Five ALMACO V-Belt Planter-Applicators mounted 
on @ tealbar for planting five rows at one time. 
Allan Machine Co. 


Pneumatic Discharge Seeders 


Dr. Giovanni Benati 
37100 Verona 
Via C. Battisti, Italy 


Tanzania Agricultural Machinery Testing Unit 
P.O. Box 1389 
Arusha, Tanzania 


Nibex Unit Seeder 
The flexible Nibex systern incorporates an 


original cup-distribution technique which is ideal 
even for planting irregularly shaped vegetable 
seed, which formerly was difficult or impossible 
to sow individually. The system includes 25 
types of cups for most seeds, both natural and 
pelleted. This wide range makes it possible to 
choose a suitable cup for each desired drilling 
method. The seeding rate can be varied from 
four to about 2,000 seeds per running yard— 
either thin-line or band-drilled over 2 width of 
2.5 or 4 inches (65 or 105 millimeters). The cup 
system is largely unaffected by variations in seed 
size, and seed cup discs are quickly interchanged 
for different crops. 

The furrow is formed so that the seeds are 
immediately cevered by a thin layer of moist 
earth. The coulter sidepiates prevent dry sur- 
face soil from filling the furrow before the 
presswheel presses the moist earth into direct con- 
tact with the seeds. The furrow is next covered 
with loose earth, and conditions are now ideal 
for growth. The adjustable skid and the 
weighted presswheel allow a constant drilling 
depth to be maintained, even on loose and un- 
even surfaces. 

The stainless steel coulter gives maximum 
wear resistance and prevents earth from sticking 
to it, even in wet conditions. Wheel brackets, 
seeder units, and marker brackets can be posi- 
tioned anywhere on the beam, making the row 
spacing progressively variable from 7.5 inches (20 





Nibex Unit Seeder 
Nibe-Verken AB 
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centimeters) and upwards. (The rows can be 
brought closer together by attaching the unit 
sidewrys and driving back and forth in the 
same wheel tracks.) 

Nibex unit seeders come in two- to twelve- 
row units; each unit has a 5-quart hopper 
capacity. Threechain transmissions and a six- 
speed gearbox offer a choice of 18 settings. 
Normal operating speed is 2 mph; 3 is maximum. 


Seeder-Fertilizer Garden Tractor Mount 

This unit was specifically designed for the 
truck farmer and larger home gardener. Oue 
pass opens the soil to the desired depth, seeds, 
fertilizes, and covers the seedbed. It attaches to 
standard hitching devices, category 0, three- 
point, drawbar, or sleeve hitches. Of corrosion- 
proof construction, it comes with seven seed 
plates which plant more than 20 common vege- 
table seeds. 


Esmay Products, Inc. 
P.O. Box 547, Maple St. 
Bristol, IN’ 46507 


GRAIN DRILLS* 


* Reprinted in part from Small-Scale Grain Raising 
by Gene Logsdon. Rodale Press, 1977. 
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Depth is adjustable from 0 te 2 inches (0 to 5 
centimeters). With 20-inch row spacing, a three- 
row machine will seed approximately 1.25 acres 
per hour. 











Nibe-Verken AB 
$~285 00 Markaryd 
Sweden 


























Esmay Unit Seeder 
Esmay Products, Inc. 








For planting seed in solid stands rather than 
in rows, a drill is used. For small acreages, how- 
ever, you can often use small broadcasters much 
more efficiently, even counting the light disking 
or harrowing necessary to cover the seed. Gener- 
ally speaking, the drill gives more precise plant- 
ing depths than broadcasting and harrow 
covering and will result in better germination, 
especially if dry weather follows planting. The 
drill puts seed into the ground more or less 
continuously rather than depositing a precise 
number of seeds at precise spacings the way a 
row seeder does. It is used for cereal grains and 
grasses, and sometimes for soybeans if a solid 
stand is desired. Essentially, the drill is a long 
planting box with openings every six inches or 
so, from which planting tubes lead to the disc 
openers that run into the ground at planting 
depth. The discs open a shallow trench for the 
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DEALERS.... 
The McSherry Shoe Drill 


~tee=1S A SELLER AND A WINNER. 





Ko gteh = - 


TaN TEA TE QUEL | 


MOY, IY ONAN 





WELL BUILT. WELL FINISHEO. 


SENO FOR CIRCULAR. 


THE McSHERRY MFG. CO., Middletown, 0. 





A team of horses could plant 20 cantinuous rows of 
grain with this 19th century drill. 
Farm Implement News, 1897 


seed and close the trench on the seed after it fails. 
On old drills, a smalt length of chain drags 
behind each disc to aid in covering the seeds. 
The seeds are actually planted in rows, just 
inches apart, and when the grain gets to be about 
six inches high the plants grow together, giving 
the impression of a solid stand. 

Normally, you can save quite a bit of money 
buying an old planter if it is still in working 
order. Be sure the planting plates come with it 


A single-point, tractor-drawn 
seed drill with fertilizer 
drill—about the right size for 
ihe small farm. 
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or can still be purchased. This is not u-vally a 
problem now because very cheap plastic plates 
are made to fit most planter boxes. In fact, the 
plates are given away by seed corn dealers when 
they sell a farmer his seed. The seed dealer 
wants a satisfied customer and the plastic plates 
he has are made specifically for the size kernels 
he sells—a different one for whatever plant 
population the farmer wants. But it is possible 
that on old and rare planters which you might 
find by chance, the plates wouldn’t be a standard 
size. Before purchasing an old planter, it’s always 
wise to make sure it has plates with it or find out 
where you can obtain new ones. Most of the 
common, older drills plant a swath of seven feet 
in one pass—about the right size for a homestead. 

Seeding rates can be regulated by controls 
under the seed pox. The seed box may be 
divided into two compartments, each side of 
which has its own control. Charts on the inside 
of the hinged box lids give instructions on setting 
the adjustments for different seeding rates. On 
old drills you will have to experiment by putting 
a measured amount of grain in the box, then 
planting a known, specified acre (or a portion 
thereof), and then see if the actual planting rate 
corresponds to what you have the drill set for. 
Compare and compensate accordingly. ‘Those 
old cogs wear and may not work as precisely as 
they did when the drill was new. 

Many drills, even old ones, have fertilizer 





boxes just in front of the seed boxes. Unless 
they are well taken care of, the fertilizer boxes 
may he badly corroded or completely ruined. 
This will not necessarily stop you from using the 
drill, but you won't be able to fertilize as you 
plant. As another special feature, some drills 
have special smaller boxes for clover seed so that 
when planting spring cereal crops like oats, the 
farmer can sow clover right along with it. 


SOURCES OF TRACTOR-DRAWN DRILL SEEDERS 
Planet Junior 7135X Drill Seeder 


A versatile planter with interchangeable seed 


plates for drilling vegetable seeds of all sizes. 


Special attachments are available for adapting 


the unit to field crops. 


Planet Junior Division 

Piper Industries 

P.O. Box 1188, Freeport Center 
Clearfield, VT 84106 





Planet Jr. 7233X Seeder 
Piper Industries 


Hassia Model PS Plot Drill 


The Hassia Model PS is a small plot drill 
with four, five, seven, or nine hoe-type openers. 
A fluted wheel meters the seed from either a 
single or a number of individual hoppers to 
isolate the runs. It is particularly designed for 
the precise nature of research work. The drill 
can be supplied with a tractor hitch, can be 
animal-drawn, or propelled by a 214 h.p. gaso- 
line engine. The centrifugal clutch on the 
motorized model enables the operator to set the 
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Hassia PS Plot Drill with gasoline engine: Front view 
Rear view 
H. J. Troster 





accelerator to any walking pace. The unit is 
designed with even weight distribution for 
simple steering and handling. 


A.J. Troster Landmaschinenfabrik 
6308 Butzbach, Oberhess 
Postfach 240, West Germany 


MppD Monoseed Drill for Tubers 

This unit is a hand-fed, double-drill, tuber- 
sowing machine. Sowing depth and row width 
as well as the depth of the covering layer are 
adjustable, by means of convex clutch discs. Fer- 
tilizer dispensers are optional extras, and the unit 
is attached to the tractor by a three-point hitch. 


213 





TGGLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 


Fratelli Deidone, Macchine Agricole 7 
C.C.LA.N. 59212, Casella Postale 7 
Villafranca DiVerona, Italy 


Zita Sowing Machine With Fertilizer Distributor 

Even when fully leaded, this machine is 
light enough to require only 1.6 h.p. to pull each 
drill (this model unit has seven drills). The seed 


tank is separated into two parts for seed and 
fertilizer, and each section can be regulated 
separately. The gear-type feeders for seed and 
fertilizer maintain a steady application rate 
independent of tractor speed. The Zita sowing 
machine can be operated by the tractor operator 
or by a second person sitting behind the unit. 


Sons Ath. Zafiridi Industry of Machineries, Inc. 
}angada 4.5 km. T.T.7 
Scuvroupolis, Thessaloniki, Greece 


Hindsons Seed-Cum-Fertilizer Drill 
Planting four rows at 2 time, all kinds of 
seeds can be precisely placed at a comfortable 


Tye Adjustable Drill, 80” model 
Tye Co. 


distance away from the fertilizer. The distance 
between furrows is adjustable with spring-steel 
tines. Construction of the unit was designed for 
simplicity, light weight, easy cleanability, and 
the drill can be pulled by most any tractor with 
a lift arrsugement. 


M/s. Hindsons Private, Ltd. 
The Lower Mall 
Patiala, India 


Tye Soybean Drill 

Not only for soybeans but wheat and other 
small grains as well, this drill is availabie in 
many sizes, the smallest is a two-row or 6.7-foot 
model. It is attached behind a tractor by a three. 
point hitch, has adjustable spacings, accurate 
seed metering, and positive depth control. 


The Tye Co. 
Box 218 
Lockney, TX 79241 








IRRI Multihopper Seeder 

The IRRI Multihopper Drill Seeder for 
upland use is designed with a divided hopper for 
interplanting several crops simultaneously. It 
can be pulled by either a two- or four-wheeled 
tractor. 
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International Rice Research Institute 
P.O. Box 933 
Manila, Philippines 
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The multihopper seeder holds different 


hinds of seeds for interplanting crops. 
International Rice Research Institute 





The multthopper seeder 
being pulled by a two-wheel tractor. 
International Rice Research institute 











COMMERCIAL 
FAN“TYPE SEEDER 


14" ANGLE HRON 
* V-PULLEY 


V-BELT 





144" FLAT IRON 
Te ROD 172” ANGLE tRON 
TIE Kop 
ANGE V2" ANGLE 


IRON 





\ Pana TRON 
ADJUSTABLE urTcH 


PULLEY GUARD 


This basic design for a homemade seeder with hopper, 
idler, wheel assemily and hitch was developed by the 
Texas Agricultural Extension Service of the Texas 
A& M University System in College Station, Texas. 
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NO-TILL PLANTERS 


Sometimes called a pasture renovator, the 
no-till planter is a seed drill with a special func- 
dion. It is supplied with a disc and a shoe which 
allow it to slice the turf and plant a seed without 
first plowing and preparing a seedbed. Animals 
can continue to graze while new plantings of 
clover or grass get started. One farmer reports, 
“E get a lot of nitrogen this way and I get it 
where it counts.” According to Dick Margulis, 
who writes advice for novice farmers in Country- 
side, “Good natural nitrogen in the plant means 
goed natural protein for the cow. A farmer 
ought not to buy his nitrogen or his protein. 
His total farm cycle ought to handle the greatest 
share of this problem.” Also, planting in exist- 
ing sad is a very good practice to control erosion. 





The Tye Pasture Pleaser 


The Tye Pasture Pleaser is a compact three- 





Tye Pasture Pleaser 
Tye Co. 


Cole No-Till Planter 

The Cole No-Till Planter has a double-disc 
seed opener which cuts straw and debris in the 
field, preventing trash buildup in front of and 
under the seed opener. Included is a heavy-duty 
swivel coulter—a chisel plow which automa- 
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| point hitch mounted, no-till planting unit cover- 
ing 80 inches, with disc units spaced 10 inches 
apart. It is a conveniently sized tool for seeding 
legumes, grass, or small grains in sod, permanent, 
or improved pasture. Drive is by a single, spring- 
loaded, front-running coulter. Each double-disc 
unit is preceded by a spring-loaded coulter blade. 
Each blade, as well as each disc unit and press- 
wheel, is individually hinged and spring loaded 
for work on uneven ground. The larger hopper 
is fitted with internally fluted seeder units for 
small grains as well as soybeans. The small 
hopper or grass box is fitted with externally 
fluted seeder units for dispensing grasses and 
legumes. Brackets are provided for adding 
suitcase-type weights to assist penetration of the 
coulters in hard ground. 


The Tye Co. 
Box 218 


Lockney, TX 79241 





tically resets after being tripped. You get a 
choice of three seed hoppers: 


I. Edgedrop with 1-bushel capacity 
2. Uniplex with 1-bushel capacity and single, 
inclined seed plate 





















§. Duplex with dual, inclined seed plates and 
2-bushel capacity. 


Fertilizer attachments which place fertilizer 
4 to 6 inches deep in the slit opened by the chisel 
plow come with the ground-drive wheel and 250- 
pound capacity fiberglass fertilizer hoppers. 
Granular chemical applicators which put out 
herbicides or insecticides or both are also avail- 
able. The planter also comes in four- and six- 
row models. 


Cole Mig, Co. 
1318 Central Ave 
Charlotte, NC 24299 


TRACTOR-DRAWN BROADCAST SEEDERS 


Power to tur the mechanical rotating dis- 
tributor of a brezdcast seeder can be supplied 
either by power ‘»<e-off from the tractor or by a 
ground-drive whe}. (The distributing mecha- 
nism is basically the same as that of the hand- 
cranked broadcas: seeder, which we discussed 
earlier in this chapter.) With no power source, 
animal-drawn distributors rely on a gear drive 
from the ground wheel to the rotating wheel to 
rotate the distributor. The newest units are 
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Cole No-Tili Planter 
Cole Mfg. Co. 





battery-operated so that the distributor can be 
attached to any moving vehicle, whether it’s a 
tractor, jeep, or automobile. 


SOURCES OF TRACTOR-DRAWN BROADCAST 


SEEDERS AND SPREADERS 
Ezee Flow Model 105 Spreader 
They call it a turf care model, but this 310- 
pound unit with a 7.7 cubic foot, 500-pound 
hopper capacity falls into the small farm category 
for us. With a 54-inch-wide coverage, this unit is 
ground driven and requires a minimum of 10 
h.p. to pull it. The spreader is calibrated for 
seed as well as fertilizer distribution. 





Ezee Flow No. 105 Spreader 
Avco Corp. 
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Ezee Flow Number 113 Broadcast Seeder 

With a 3-bushel (2-bushel extension avail- 
able}, ga'vanized steel hopper capacity, this 81- 
peund broadcast seeder spreads up to 36 feet. 
The spread is controlled from the tractor seat. 
The unit requires a minimum of 18 hp. a 
three-point hitch, and a universal-joint PTO 
drive. Larger units are also available. 


Ezee Flow, AVCO Corp. 
First & Sycamore 
Coldwater, OH 45828 


Wikomi Electric Broadcast Seeder 

You can attach this electric seeder to your 
truck, jeep, or car—a tractor is not necessary, just 
a 6-volt battery. With a 114-bushel capacity and 
an optional 1-bushel extension, you can plant 20 
acres per hour. Larger units are available. 













Ezee Flow No. 113 Spreader with three-point hitch 
mounting and universal PTO shaft drive. 
Avco Corp. 


Wikomi Electric Broadcast Seeder 
Wikomi Mfg, Co. 














Wikomi Poly-Hopper Seeder-Spreader 

A new product in their Jawn and garden 
line, the I-bushel seeder, 100-pound fertilizer 
spreader constructed of polyethylene fits most 
lawn and garden tractors and riding lawn 
mowers. It has a 12-volt electric drive, mounts 
on a rear drawbar, and weighs 28 pounds. Larger 
units are available. 





Wikomi Mfg. Co. 
F.Q. Box 100 
Litchfield. IL 62056 


Sears Spreaders 

The smallest unit Sears lists has a I-bushel 
capacity. It bolts to a standard tractor drawbar 
and is powered with a direct drive PTO. It has 
an 18-gauge welded steel hopper and spreads a 
swath up to 50 feet wide. Weight: 37 pounds. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Apolo Broadcaster 

With a capacity of 400 to 450 kilograms, 
this fully adjustable unit operates from the 
power take-off shaft of a tractor. The recom- 
mended application speed is 7 to 12 kilometers 
per hour. 
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Industrias Metalurgicas Apolo S.A. 
Carrera 50-2 Sur-189 Autopista Sur 
Medellin, Antioqui, Colombia 


Lely 

Lely makes broadcasters for a tractor PTO 
with ‘:opper capacities ranging from 8.5 to 156.4 
bushels. 


Lely 
Box 1060 
Wilson, NC 27893 
Gandy 

Starting with a 3-foot long, 1.6 cubic foot 
hopper, Gandy has tractor-drawn, wheel-driven 
spreaders for seeding or fertilizing. 


Gandy Co. 
528 Gandrud Rd. 
Owatonna, MN 55060 


106 Single Spinner 

New Idea’s smallest model spreader-seeder 
(No. 106) has a 12-gauge steel hopper capacity 
of 690 pounds and an effective spread width of 36 
feet. Density of coverage ranges from 4 to 1,570 
pounds per acre. It attaches to a tractor by a 
three-point hitch. 





New Idea Seeder No. 106 
Avco Corp. 
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AVCO Corp.; New Idea Farm Equipment Div. 
First & Sycamore 
Coldwater,OH 45828 


Diadem Precision Spinner Spreader and Seeder 
Attached with a three-point hitch, the 
Diadem comes with 7-, 9-, or 12-bushel capacities. 


Vandermolen Corp. 
119 Dorsa Ave. 
Livingston, NJ 07039 


Gherardi Fertilizer Broadcaster — 

Although this spreader is suitable for most 
types of fertilizer, it was designed chiefly for 
high-concentrate, granulated, pulled, or semi- 
pulled fertilizers requiring a high degree of 





accuracy. Traveling speed can range from 3 to 16 
kilometers per hour. Two sizes are available: a 
75-kilogram model with a 300-liter capacity, and 
a 130-kilogram unit with a 500-liter capacity. 


Gherardi 
Officine Macchine Agricole Industriali 
Jesi (Ancona) Via Gallodoro 68, Italy 


Midjet 

The Midjet is a small, tractor-drawn, broad- 
cast seeder-fertilizer designed as a lawn tool, 
which hitches to a small garden tractor. 


Champenois 
Chamouilley 
52170 Chevillon, France 


PLANTING BY SYSTEMS 
CHECK-ROW PLANTING 


by Roger Blobaum 


The check-row planter, an implement widely used on Corn Belt farms for more than 60 years, 
made possible the kind of mechanical weed control that many small farmers want. 

The check-row planters, which disappeared along with work horses on most farms in the 1930s 
and 1940s, dropped seed corn in hills spaced about 30 inches apart each way. Their main limitation 
was that they could not be used on fields that were contoured or laid out in other wavs that did not 
provide straight rows. 

This checkerboard pattern made it possible to cultivate fields both ways, giving excellent results. 
This kind of cultivation threw dirt up around all sides of the corn hills and took out the weeds, 
both in and between the rows. It provided much better weed control than modern implements, 
which are unable to reach weeds between the plants in drilled rows. 

The precise planting pattern was made possible by wire buttons spaced usually 40 or 42 inches 
apart on a check wire anchored with a stake at each end of the field. The stake had to be moved 
over by hand each time the planter came to the end of the row. The check wire passed throrgh 
the planter as it moved across the field. The buttons tripped the plates in the seed corn boxes, 
dropping bunches of kernels in uniformly spaced hills. 

Cultivators in that period had shanks that were guided by the farmer's feet. ‘he shanks made 
it possible to guide the shovels around any hills that ended up slightly out of line in the checker- 
board pattern. This arrangement was much more flexible than cultivators mounted on the tractors 
that were replacing horses on most farms. 

The careful two-way cultivation made possible by check-row planting became less important 
when farmers began applying chemical weed killers. Fast-moving tractors and equipment that 
planted four or six rows at a time also helped bring about the switch to planters that drilled corn in 
rows and mounted cultivators that moved across these fields at much higher speeds. 

The. introduction of four-row check planters caused some problems. Scientists at Iowa State 
College in the early 1930s solved one of them—the tendency of these planters to pull check wires 
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The Check-Row Technique: 


check wire with 
buttons 


marked guide for 
nex? row 


XXNXXXRXAXK 
plantings 


Checking 


£. 
After planting two 
or three rounds, stop 
and dig up about 
eight cross-rows to 
see tf crass check is 
goad, 
2. 
If cross check is nat 
accurate, adjust 
checkheads as neces- 
sary to correct cross 
check. 


Turning at Ends 
of Field 


t. 

Pull trip rope about 
nine buttons from 
the end, This wilt 

automatically release 
wire about seven 
buttons from the 
end. 

2 
Turn planter in 
posttion for planting 
the next two rows, 
stopping squarely 
over mark, 

3, 
* Move anchor stake 
behind runner on 
wire side. Set tension 
the same each time 
wire is moved, 

4, 
Drive forward, keep- 
ing tractor straight 
over mark, 
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Parts of a check-row planter: 
1} lever (arm); 2) seed hopper; 
3) power lift control; 

4) checkhead; 5) automatic 
release; 6) power lift clutch. 
Ron Krupicka 


out of line at the ends of the rows. A report presented in Chicago in 1933 described the develop- 
ment of the new pay out planter stake and concluded that it would eliminate this problem. 

Although tractor-mounted planters were available, the Iowa State experiments utilized a pull- 
type planter so a tractor-mounted cultivator could be used at the same time. This made it 
possible to cultivate the seedbed just ahead of the check-row planter, giving the corn a better chance 
to get a jump on the weeds. 

“We are so well pleased with the results of this combination that we feel justified in suggesting 
the desirability of designing planters so that this combination can be made by the user,” the Iowa 
State report declared. 

“It can be accomplished either by using a pull-type planter or by mounting the planter on the 
rear of the tractor in such a way that it will not interfere with the cultivator mounting.” 

Another report prepared by a Deere & Co. manager in 1944 described a hign-speed check-row 
planter that was adapted to tractor power. The new design permitted the planter to push the corn 
kernels out of the seed box instead of using a mechanism that kicked or batted them out, It was 
seen as an important development in the transition from horses to tractors. 

“This development, which has made it possible to speed up greatly the operation of planting 
corn, is an engineering achievement of much significance,” the report said. “It is of inestimable 
value to the farmer in enabling him to plant his corn under more favorable weather and soil 
conditions.” 

The check-row method also was used to plant cotton, allowing cross-cultivation and eliminating 
the need for much of the labor-intensive hand hoeing and thinning that had been commonplace in 
the South for a century or more. 

“Hill planting, cross harrowing, and checkered tillage practically eliminate the hoe as a weapon 
for killing grass and weeds and render hand thinning unnecessary, except in an occasional hill 
where the plants are too numerous,” a 1929 report from the Arkansas Agricultural Experiment Station 
pointed out. 

“The release of much hand labor from the acreage of cotton customarily cultivated will afford 
more time to GH an increased area.” 

We haven’t seen check-row equipment around for over 40 years, but this equipment is certainly 
something anyone farming with horses should investigate, For the organic farmer, check-row planting 
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is one way to completely devastate a population of weeds without the use of herbicides. Granted, 
fields cannot be as densely planted, but there is growing controversy over the importance of high- 
density planting, and with sparse plantings, there is more room for interplanting other crops like 
pumpkin and squash between the plants. 

Back in the early 1930s, results reported in Agricultural Engineering * showed that production 
yields of cotton could be kept up by planting in the check-row fashion with more densely planted hills 
rather than distributing seed throughout the row with a drill, even with fewer plants per hill. 
Fueling the controversy is the escalating price of seed grains. Here are some sound arguments for 
check-row planting that were set forth in the article: 


1. On bottom land, or on other lands of a high degree of fertility, cotcon seems to produce as 
well when the piants are grouped in hills arranged for cross-cultivation as when the plants are 
distributed in rows. 

2. Thickness of planting in hills appears to accomplish the same result in stimulating earliness 
as has been shown for close spacing in the drill. 

3. No exact number of plants to the hills seems necessary. According to results, the number can 
range from two to six plants per hill or around 10,000 to 25,000 an acre, However, since the 
production was lowered less with 15 plants to the hill than with one plant to the hill, the 
stand maintained should be nearer the upper limits of the range of highest yiclds rather than 
toward the lower side of this range. 

4. Hand thinning is unnecessary. 


CHECK-ROW PLANTING ALIVE AND WELL IN NEBRASKA 


by Ron Krupicka 


Editor's note: Ron is Codirector with Dennis Demmel 
for the Smali Farm Energy Project at the Center for 
Rural Affairs in Hartington, Nebraska. This story is 
about his uncle. 


Louis Suchy, 72, has been farming his 320-acre, “diversified farm near Niobrara, Nebraska all his 
life. He has always used a check-row planter for planting his corn, At first he used a horse-drawn 
check planter. Today, however, he uses a tractor-drawn, two-row, check-row planter he purchased at a 
local farm sale. 

Louis’ first step when planting with a check-row planter is to string a wire with buttons across 
the field from one end to the other. The wire is laid with just the right amount of slack so that it 
can he fitted in the guide located on the side of the planter. As the planter is pulled across the field, the 
wire passes through the checkhead and the buttons which are set every 40 inches on the wire trip a 
mechanism that turns the planter plate, allowing either two or three seeds to drop. 

Louis has 16-hole plates in his planter which will drop three kernels to a button. But he feels 
that moisture is a limiting factor in his area and three kernels per hill would increase his plant 
population to the point where there wouldn't be enough water to supply all the plants. So Louis 
plants first two kernels, then three kernels in alternating hills. To do this, he has sealed up two holes 
on each plate by welding them shut. 

To plant the corn, the planter is drawn down the row dropping two or three kernels in hills 
every 40 inches. After planting two or three rounds, the cross check is inspected by digging up 
about eight cross-rows to see if the check is good. If the check is off, the checkhead can be corrected 
by making the appropriate adjustments as explained in the instruction manual. 


* Ware, J.O. The Hill Planting of Cotton and Checker Cultivation with Large Tillage Instruments. Agricultural 
Engineering. Vol. 11, no. 5, May 1930. 
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Louts Suchy with his check- 
row planter. Here he points 
to the trip mechanism which 
is engaged when buttons ca 
the guide wire pass through 
the checkhead. 

Ron Krupicka 





Check-rov: buttons got their name when metal buttons The checkhead on a check-row planter. The buttons 
like the one on the left were used years ago. No longer trip this mechanism releasing seeds in one spot. 
resembling a button, the head on the wire to the right Ron Krupicka 

acts as the tripping mechanism for newer models. 

Ron Krupicka 


When the edge of the field is reached, the wire is disengaged and the machine is turned around 

in a figuse eight, thus allowing planting as close as possible to the fence line. The wire is moved 

_ over two rows and the process is repeated back and forth across the field. The instruction manual 

states that six rows must be drilled for the end rows, but Louis’ figure eight turn has reduced that to 

four. When he planted with horses, Louis said he could plant right up to the fence iine and, as a 

result, there was no need to drill the end rows, Also, there was a seat on the horse-drawn planter so 
that the operator could manually trip the planter to drop the seeds. 

Louis noticed that each year the extension service and equipment companies seemed to be pro- 

moting a different planting method. He felt that check planting started to decrease when the lister was 
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pushed. When asked why he still uses the check planter, Louis simply replied, “Dad taught me how 
to cultivate.” It is for the same reason that Louis has never been in his fields with herbicides. He has 
observed that if you don’t follow up spraying with weeding, you will still have weeds. 

Louis keeps his fields clean by cultivating three times. The first time he foliows the planter, the 
second time he crosses the planter rows at a 90-degree angle, and the third time he follows the 
planter again because “otherwise it would be mighty rough picking!” He still picks his corn in the ear 
with a one-rew cornpicker and then stores it in his corncrib. 

His average yield over the years has been 50 bushels per acre, sometimes 60—without using any 
commercial fertilizer on his corn. 


PLUG-MIX SEEDING AND EQUIPMENT 


. Plug-mix is a method of seeding which incorporates crop seeds and water into a scientifically 
blended growing medium which is precision placed in the field with a type of jab planter called a 
hand plugger. Having 14- to 14-cup of loose soil, the seed and compost-nutrient mixture cradles each 
hill to ensure a uniform, optimum environment for germination and for young seedlings to get off 
to a good start. It is particulariy suited for extensive plantings of most small-seeded vegetable crops. 


Advantages of plug-mix seeding over standard seeding methods: 


1.A uniform, optimum environment in seed and young seedling zones is provided, along with 
an adequate, safe level of fertilizer readily available to the seedlings. 

2. Plant stands are often better, and seed germination and plant growth are more rapid and 
uniform. 

§. There is no compaction problem with the tilthy plug-mix soil. 

4. Fertilizer salt damage during dry periods, and leaching of nutrients during top-water and — 
rainfall are reduced. 

5. Fertilizers and seeds are conserved by placement only where needed. This reduces the fertiliza- 
tion of competing weeds. 

6. With the automatic plug-mix planter, an economical and successful method of seeding through 
mulch-covered beds is now available. 


Perfecting the plug-mix method involved a joint research project between Cornell University and 
the University of Florida. Cornell worked on a soil blend while Florida worked on the design of 
application equipment. Cornell worked with chemicals, but you can arrive at a potent mixture of 
your own by blending compost, manure, and other organic nutrient sources. 


* Reprirted with permission from Fort Pierce Agricultural Research Center Research Report RL 1974-3, by 
Norman Hayslip, Institute of Food and Agricultural Sciences, University of Florida. 


AMOUNT OF SEED REQUIRED TO OBTAIN AN AVERAGE OF ABOUT FOUR, SIX, OR 
EIGHT SEEDS IN EACH |/, CUP OF LOOSE MIX PER HILL 


AMOUNT OF SEED (OUNCES) FOR 
4CUBIC-FOOT BAG MIX 





APPROXIMATE 
NO. OF SEEDS AVERAGE AVERAGE AVERAGE 
CROP PER OUNCE: 4 SEEDS/HILL 6 SEEDS/HILL § SEEDS/HILL 
BROCCOLI 9,000 0.8 12 16 
CABBAGE 8,500 0.9 1.4 1.8 


CAULIFLOWER 10,000 0.7 1.0 14 
; (Continued on next page) ; 
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AMOUNT OF SEED (OUNCES) FOR 
4-CUBIC- FOOT BAG Mix 





APPROXIMATE __ 
NO. OF SEEDS AVERAGE AVERAGE AVERAGE 

CROP PER OUNCE: 4 SEEDS/HILL 6 SEEDS/HILL 8 SEEDS/HILL 
CUCUMBER 1,000 72 10.8 14.4 
EGGPLANT 6,000 12 18 24 
LETTUCE 25,000 0.3 0.4 0.6 
OKRA 500 14.4 21.6 28.8 
PEPPER 4,500 1.6 24 3.2 
TOMATO 11,000 0.7 1.0 14 


t James Edward Knott. Handbook for Vegetable Growers, rev. ed. New York: John Wiley and Sons, Inc., 


1962. 


A simple and inexpensive hand-operated applicator was constructed for use in early research trials: 
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The pluggers were used by some growers with positive results, but high labor costs encouraged 


the developmen: of an automatic planter. 





Mechanical Plug-Mix Planters Number 900M 
and Number 900 

The tractor-mounted automatic planter 
meters up to l cup of loose mix into revolving 
cups which deliver the mix to the planter 
pockets. The pockets pierce the soil and deposit 
the mix at fixed intervals. Presswheels can be 
mounted behind planter pockets to firm the soil 
from each side on unmulched beds. The unit 
works well without presswheels on mulch-covered 
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beds, the pockets punching holes. through the 
mulch as they deposit the mix. The toolbar- 
mounted planter has operated efficiently at a 
forward speed of 1 mph and is designed to 
plant at down-row spacings of 10, 12, 20, 30, 51, 
or 60 inches, 


Mechanical Transplanter Co. 
S. Central! at U.S. 31 
Holland, MI 49423 
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MECHANIZATION OF FARMING UNDER PLASTIC TUNNEL 


Editor’s note: This information is extracted from a 
letter written to the editor by Dr. Y. Alper, who is 
with the Institute of Agricultural Engineering in Bet 
Dagan, Israel. 





The method of growing in low, plastic tunnels has become very popular in the Israeli agricul- 
ture over the last few years. Its main advantage is an early crop of fresh vegetables on the market. 
Our Institute started working on the mechanization of this method a few years ago. 

The synchronized plastic mulching and planting machine was the first machine developed for 
this purpose. This unit, which seeds, mulches, and perforates the plastic above the seeds in one 
operation, is manufactured by a local company and ss us2d commercially by farmers. 

Low plastic tunnel cultivation is a popular technique for early crop ripening. Early ripening is 
achieved by this method not only by early planting, but also through the better microclimate condi- 
tions and the physical protection of the plants during their first stages of growth. The increasing use 
of this growing technique created a need for mechanical means to erect the tunnels. 

The T-2100, which is fed by straight steel wires, forms the arches and places them into the 
ground in a continuous operation. The spacing between arches and their height are adjustable. The 
machine is pulled by a small-size tractor and ground-driven by its own wheels, 

An automatic machine for farming and inserting wire arches into the ground was developed 
and field-tested during the 1976 season. Field-test results were very successful and some units were 
planned to be operated commercially in 1978. 

A wire renewer which straightens used wires for reuse with an automatic inserting device was 
also built. 

The development of these machines is a considerable contribution to the mechanization of grow- 
ing in low, plastic tunnels in Israel; each of these machines can also be operated separately, according 
to local conditions. 





The Kennco Plastic Machine Plastic-laying machines come complete with 
This plastic machine covers a formed bed | three-point hitch, seat, hiller blades, and alu- 

with a 1.5-mil plastic. The machine simul. { minum end plugs. A larger, high-speed machine 

taneously tucks and buries the plastic at the sides | is also available. 

just under the outside corner of the bed to insure 

permanence throughout the crop. Plastic ma- Kennco Mfg. Co. 

chines can be equipped with gas knives or nozzles P.O. Box 1158 

to inject gas or liquid herbicides just prior to Ruskin, FL 38570 

Jaying plastic on the bed. 


WINDFELL FARM: AN EXPERIMENT IN 
INTERMEDIATE AGRICULTURE 


“We want to grow the highest-quality, best-looking organic produce possible and stay com- 
petitive with our chemically oriented neighbor,” says Steve Talbott, of Banks, Oregon. To do this, 
he and his father are developing “a workable, efficient, small-scale family farm” that specializes in 
row crop vegetables, Affectionately named Windfell, the farm doubles as a home enterprise and an 
experiment in intermediate agriculture. 

The key to the Talbott system is a transplanting machine called the Hydro-Synchron, invented and 
patented by the Talbotts, and a cropping system called Jetspeed. Jetspeed is the registered name for 
an integrated system of diversified row crop production, using high-quality facilities, machinery, and 
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tools and an intermediate technology applicable to a small- or medium-sized operation, from 5 to 
100 acres. 

The system is neither capital-intensive nor labor-intensive, using both in an appropriate balance 
to maximize labor efficiency, provide a human scale in the process, and maintain as much as possible 
a diversity of tasks fer workers. At the small end of the scale, the operation can be run by a family 
with seasonal help at harvest. At the other end, a sizeable outside payroll would be required. The 
Talbotts’ system is ecologically sound, energy-efficient, uses the land intensively, adapts to highly 
diversified cropping, and they believe, is demonstrably profitable. Transplanting, as opposed to direct 
field seeding, is the key to Jetspeed. 

During 1976 and 1977, research and development of all aspects of the Jetspeed transplant row 
crop system continued at Windfell Farm, some 70 acres located 24 miles west of Portland, Oregon. 
Windfell was advised that the soil, the slope, and the general conditions were not favorable for row 
crop production. The acreage had been in grain for years with mediocre results. But the Talbotts 
accepted the challenge and developed markets for their Biogold products in local communities and 
the city of Portland. 





Long, straight rows of evenly spaced 
seedlings that require no thinning and 
@ minimum of cultivation are the end 
product of the Hydro-Synchron, the 
key to the Talbott’s planting system. 
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Same crops have been routinely transplanted by some growers for yenerations. The process is 
stow, often back-breaking and akways inefficient, resulting in severe plant shock and niortality. 
Assuming an improved transplanter, the transplant system insures precise plant spacing and thus, 
maximurn field population. Weeding and thinning problems ave greatly reduced or even eliminated 
with good management, and maturity is more uniform so harvesting costs are reduced. The shorter 
period from transplanting to harvest means 4 more intensive and cost-effective use of the land, 
Talbott advises, “The figure on the bottom line is what counts.” 

To adopt a transplant system required either a reliable source of plants or a facility for producing 
them. Windfell develeped the systems and the specialized equipment necessary to produce hardy 
plants that grow fast with stecky tops and serong, branching root systeats, Their double-poly house 
is particularly well adapted to these techniques. 





es aes ee ah cose 
Thousands of seedlings get a good start and grow into 
hardy plants inside the Talbott double-poly house. 

After investigating many different plant-growing systems, it was clear that the Speedling System 
was the one to adopt. In this system, the patented TODD Planter Flats with inverted, pyramid-shaped 
cells rest on aluminum T-rails. This promotes natural air pruning of the root system. The result is 
rapid branching and concentration of the root structure within the cell. Plants can be transplanted 
with virtually no shock and without interruption of growth. 

The Jetspeed planting mix is composed of 50 percent peat, 50 percent vermiculite, bone meal, 
lime, dolomite, and several additives that have been found to produce the ideal transplants with 
strong, stocky tops, and quick-growing, widely branching root systems which can be easily pulled 
intact from the Speedling ways at an early date. The Talbotts found that for the small operator, 
mixing and tray filling can be done economically with hand labor and good organization. But they 
found that seeding without an efficient seeder was very time-consuming and costly. Hence the 
Digit-200 seeder. 


TODD Planter Flats with pyramid-shaped cells. 
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The Digit-200 Plate Seeder 
Gene Talbott 





An ingenious invention, the Digit-200 seeder is simply a tray which sets on top of the 200-unit, 
cavity trays and has small! holes placed exactly in line with where a seed should be deposited. A pile 
of seeds is scattered across the tray, one dropping in each hole. Excess seeds are gathered at one end. 
When the tray is lifted, one seed is left in each tray cavity and a thin layer of vermiculite is spread on 
top. With the Digit-200 seeder, six 200-unit trays can be planted per minute, Making such efficient 


A short, powerful blast of fertilized water ts the 
hey to the transplanter. The four synchronized 
nozzles force water into the soil at designated spots ; 
as the tractor-pulled transplanter traverses the field. § 
Through a braking system that allows the spray to 
remain stationary as the tractor continues its slow 
pace, the driver of the machine need only keep it 
on course. No stopping or restarting is necessary. 
As the holes are created, a new seedling ts inserted 
by one of the riders who sits just behind the jet 


sprays. 
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use of hand labor, this simple tool exemplifies the kind of inventive work which is needed to develop 
an appropriate, intermediate, small-farm technology. 

The indispensable key to success with the transplant system of row crop production is the trans- 
planter. Experience illustrates that conventional transplanters were totally inadequate; so the Talbotts 
developed a completely new machine using the hydraulic jet principle. The result was the Hydro- 
Synchron, a fast, efficient, multirow implement that uses water jets to drill holes to receive the 
transplants. The drilled holes instantly fill with mud and water (together with a starter solution if 
desired), and the roots, hand-placed, are sealed deep in the muddy solution at any desired plant and 
row spacing. Three workers can transplant six rows of lettuce at the rate of about 8,000 plants per 
hour; wing units increase the planting capacity threefold. 


Boxes of seedlings are placed 
directly in front of the three 
seats the riders occupy. Seed- 
lings go from box to soil at a 
suprisingly unhurried pace 
considering the tractor main- 
tains a constant crawling 
speed through the field. 





Beyond planting, the Talbotts have other devices and techniques to complete their system. At- 
Windfell, the main implement used in soil preparation is a Rototiller with a corrugated roller pulled 
in tandem for minimum tillage. Tillage is limited to the upper four inches of the soil. If the organic 
content of this layer is maintained, the open structure and fertility of the sublayers will be built 
continuously by a healthy biological population in the soil. Drip irrigation appears to be their only 
solution to a limited water supply. 

Integrated pest control is an area of continuous investigation at Windfell, The availability of 
compressed air has. facilitated experimentation with air-atomizing nozzles attached to the Hydro- 
Synchron for ultra-low-volume spraying. Numerous test programs are being conducted using some 
of the recent biological control methods. 

For optimum population, the beds are five feet wide, six feet six inches on center and 500 feet 
long. Population is 2,550 plants per bed, with six rows nine inches apart and plants staggered at 14 
inches apart in the row. The spacing is precise and each plant has exactly the same space to grow. 
It is estimated that with direct-seeded lettuce or celery, uneven spacing cuts the optimum field popula- 
tion by at least 20 percent, Add to this the approximately three-week longer growing period with 
direct seeding, and the dramatic difference in the two systems is clear. 

But experience reveals another important factor with the Jetspeed transplant system—weed 
control. The rapid establishment of the crop canopy tends to smother weed growth. The beds 
shown were neither machine cultivated nor hand hoed—and no herbicides were used. 

The Walker Harvester, another Talbott development, is a fine implement for assisting in field 
picking and packing of summer squash, cucumbers, tomatoes, and peppers. The machine is self. 
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Self-Propelled Walker Harvester 
Gene Talbott 


propelled and has a hydrostatic drive which is instantly adjustable to any appropriate speed, forward 
or reverse. A guidance wand keeps the wheels tracking in the spaces between the permanent beds. 
The two rear wheel cages are adjustable to accommodate various bed widths. 

At Windfell, in order to insure a uniform, standard pack, summer squashes are harvested every 
day, beginning in June and continuing into October. The Jetspeed transplant system brings the 
crop to market early, Covering the beds with black plastic mulc and transplanting through the 
plastic will cut another two weeks off the time to market. Other «xperimental forcing systems are 
expected to bring the start of harvest even eartier, The grower with the earliest crop can quickly 
establish his market and command the top preseason prices. 

For the small- to medium-sized grower, depending on the local market, diversification can be 
very important. The Jetspeed transplant system is particularly adaptable to the production of diverse 
crops side by side. Gross returns from just one lettuce bed were $404 (202-dozen heads at an average 
price of $2.00 per dozen). One acre consisting of 13 beds grossed $5,252. Under climate conditions at 
Windfell, a minimum of four and possibly five cycles per season may be obtained. The potential 
gross per acre is substantial!! 


E.V. Prentice Machinery Co. 
2303 N. Randolph Ave. 
Portland, OR 97227 
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TRANSPLANTERS 


Many creps are traditionally planted as 
small plants rather than from seed, either to 
extend the growing season by starting plants 
indoors, to avoid thinning, or to get more crops 
planted in one year. The Japanese have devel- 
oped perhaps the most energy-efficient trans- 
planting mechanism, which they use largely for 
rice and tobacco. It is a two-wheel tractor with 
an automatic steering mechanism which guides 
the tractor while one man feeds plants into the 
transplanting mechanism. 

We in North America are familiar only with 
tractor-drawn units. They can plant from one to 
lé or more rows at a time, with one or two 
people feeding the transplanter per row. Often, 
a water tank is mounted on the hauling tractor, 
and plants are watered with either a continuous 
or intermittent flow as soon as they are set and 
firmed into the ground. One unit just described 
makes the planting hole with a water spray. 
Additional equipment might include cultivators 
or a fertilizer distributor. 








Here is a hint from Farm Labor Savers suggesting that 
an extended cleat attached to a wagon wheel be driven 
across the field to automatically dig evenly spaced 
planting holes. Used in either wet or dry weather, it 
will save time and energy when a considerable number 
of plants or trees are being planted, 


A Semiautomatic Device For Planting Cassava 
Stem Cuttings on Ridges 
From the Agricultural Engineering Depart- 
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ment at Ife, Nigeria, G.A. Makanjuola reports 
the development of a mechanical device for 
planting cassava stem cuttings on freshly made 
ridges. 

This device is a machine consisting of a disc 
ridge and semiautomatic planter which can be 
built as a multirow unit. It can be manufactured 
entirely locally (Nigeria) with the exception of 
the ridger discs and bearings. 






A two-row ridger in operation, pulling a planter be. 
hind it with a pipe foint. 


Investigations revealed that cassava stem cut- 
tings can be successfully planted on an unridged 
field with the New Holland transplanter, but it 
cannot be easily modified to plant on ridges. 

The newly designed planting mechanism 
consists of a disc on which are mounted three 
rubber pieces cut from 75-millimeter, flat belting 
material. These rubber pieces serve as hands for 
holding the stem cuttings in position as the 
cuttings are pushed into the newly made ridge. 
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When cuttings reach the erect position they are 
released. The hands are kept closed by means 
of a ratler which moves along the surface of 
a curved member. The cuttings are prevented 
from stipping during the planting process by a 
combination ef the grip of the rubber hands 
and stops welded toward the center against 
which the top ef the cuttings bear as they are 
pushed into the soil. 











make reversing possible. By varying the number 
of teeth on both sprockets, it is possible to alter 
the spacing. along the rows. By moving: the 
planting discs along their shafts.and adjusting 
the center: distance of the land wheels, it is 
possible to obtain different spacings,between two 
acjacent rows, 


Ellis Transplanters 


Deluxe models are available with positive 
gauge wheel drive. ‘The operators place the plant 
at the right depth while the machine sets the 
plant in the furrow, waters the roots, and packs 
the soil around the roots and stem. Models are 
available with a one- to four-row capacity. 

A continuous or intermittent water supply 
is available with alf Ellis Automatic Trans- 
planters. The system uses two valves mounted 
on the seat bar between the operators. One 
valve is used to adjust the amount of water 
applied per plant while the other shuts the water 
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The planter is pulled behind the disc plow 
and planting discs are mounted on shaits which 
are driven by chains directly from the in:plement 
land wheels. The sprocket on each of the land 
wheels is mounted on a sleeve which is bolted 
to the wheel hub. The sprockets on the planting 
disc shafts are mounted on a hub provided with a 
pawl and ratchet device which allows power 
transmission in one direction only. This is to 


The planting mechanism 
in operation. 


The rubber 
hand 


The planting disc. 


off at the end of a row and on at the beginning 
of the next. 











D.R. Etlis Mtg. Co., Inc. 
Box 246 
Verona, WI 53598 


Mechanical Transplanters 

The Mechanical Transplanter Company has 
a number of models ranging in size from a one- 
row to a four-row unit which can be attached to 
any tractor drawbar with a single pin. Every- 
thing is adjustable on these units, including 





r 





Plans for this home-built Texas Potato Transplanter 
were provided by the Texas Agricultural Exiension 
Service of the Texas A & M University System in Col- 
lege Station, Texas. Bolting directly to a standard 
tractor frame, the unit digs a trench, has seats for two 
people to feed plants and soil compressors to fill in 
around plants and compact the soil. No watering 
system ts provided. 





SUHNGLE NON 
GATEND ING 07%" 
OUT FROM FRONT 
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seats, footrests, plant spacers, and water valves. 
The Flo Check watering system turns water on 
and off at the instant of setting. Water is not 
lost between plants and the amount of water 
given each plant can be set by a wing nut adjust- 
ment control. 


Mechanical Transplanter Co. 
S. Central at U.S. 31 
Holland, MI 49423 
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Holland Transplanters 


All Holland Transplanters have adjustable 
packing wheels, a Start-rite water valve, blunt- or 
round-point digging shoes, plant stands and 
pliant boxes, plant holders, and back-rested seats 
as standard equipment. Available units range in 
size from a special one-row, one-seater unit for 
garden tractors, to eight-seated, four-row 
planters. They are available as either tractor- 
mounted or tractor-drawn units with or without 
watering tanks, cultivators, and fertilizer dis- 
tributors. 









































Holland Transplanter Co. 
Holland, MI 49423 


Kennco Plant Setters 
Available in one-, two-, or three-row models, 
the Kennco plant setter passes over a completed 
bed (with or without plastic covering), punches 
a hole for a plant and a stake (if required), then 
waters the hole completely, and allows a riding 
attendant to place a hothouse seedling or 
seedbed-grown -plant directly. into the watered 
hole. Attendants ride at .a comfortable position 
with all plants and controls directly available for 
rapid but thorough plant setting in each row. 
Experience has shown that using this method, 
replanting due to young plant attrition is ex- 
tremely minimal...Watering controls consist .of 
_. metering valves and on-off valves handled by the 

5 attendant, — 


Kennco Mig. Co. 
P.O. Box 1158 
vee Ruskin, EL: $3570 


: NORTH AMERICAN ounces OF TRANSPLANTERS 


Prentice Multirow Transplanter: 
Hydro-Synchron by Jetspeed 
Just. described in. the article on Windfell 
Farm, the Jetspeed also has the diversity to con- 
vert from ‘transplanter to boom sprayer to cul- 
 tivator. ‘The machine can plant from one to 18 
.. Fows, and the rows can be. spaced as desired from 
“- 2:to 60 inches apart (with wing units). An attach- 

ment is available for. planting through black 
~ plasticmulch. 

“\ A’smaller unit, the Jetmaster, is a hand- 


pushed transplanter designed for planting two 
3-foot beds at a time, at any desired spacing, with 
the same water-jet planting mechanism. Speed- 
ling transplants are set by hand by workers 
following the unit. A whole line of interme- 
diately scaled tools and machinery is designed for 
a permanent-bed row-crop system. 


E.V. Prentice Machinery Co. 
2303 N. Randolph Ave. 
Portland, OR 97227 


Ellis Mode] 450 


This is a one-row transplanter with three- 
point hitch and a 55-gallon barrel which mounts 
directly over the hitch and makes it easy to lift. 
The unit can be attached to some tractors with- 
out a three-point hitch, by mounting the barrel 
on the tractor. These tractors include the John 
Deere M and MT, the International C, Super A, 
Cub, and 140, and the Allis‘Chalmers CA, D10, 
DI2, and WD. The one-row unit will plant up to 
5,000 plants per hour. 


D.R. Ellis Mfg. Co., Inc. 


Box 246 
Verona, WI 53593 


INTERNATIONAL SOURCES OF TRANSPLANTERS 


Animal Drawn Rice Traneplanser Platform 


Plans: 


_ This transplanter consists of a wooden plat- 
form pulled by a buffalo ora pair of bullocks 
over the mud of the paddy field when it’s ready 
for transplanting. Four workers are seated cross- 
legged on the platform, holding the seedlings in 
their laps. Special recesses are provided on the 
platform for extra seedlings. Under the platform 
are attached eight wooden markers, and each 
worker transplants two of the rows marked in the 
mud, The workers do not wade through mud 
and there is no back-breaking bending over. 
Transplanting is done in parallel rows, at least 
at twice the normal speed, as both hands are 
used simultaneously. 


Intermediate Technology Publications, Ltd. 
9 King St. 
London WC2E 8HN, England 
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Animatl-drawn rice transplenter platform. 


Rau-Kombi Semiautomaiic Potato Planter 

This is available as a two- or four-row unit, 
one operator per row, tractor-drawn implement. 
lt has spring-loaded adjustable covering discs, 
with a 50-kilogram capacity per hopper. Op- 
tional features include a track eliminator, sand 
plates for driving lugs, a coulter in front of the 
planting share, and an insecticide applicator. 
Weight: two-row, 242 kilograms; four-row, 463 
kilograms. 


Rau-Kombi Planter 


This unit is suitable for vegetables, beets, 
tobacco, onions, strawberries, forestry plantings, 
and others. The press rollers do not act above 
the neck but below, at the feeder roots, closing 
the soil as required, It will plant two, three, five, 
or seven rows; spacing of plants along the rows 
is adjustable, 


Hassia-Rau-Vertriebsgesellschatt 
D 7315 Weilheim /Tech 
Johannes-Rau-Strasse, West Germany 


Hassia Automatic Potato Planter 

The Hassia potato planter Model GLO is 
available for planting two and three rows at one 
time, with row spacing adjustable from 62.5 to 
75 centimeters. 


A.J. Troster Landmaschinenfabrik 
6308 Butzbach, Oberhess 
Postfach 240, West Germany 


Hassia Automatic Potato Planter. 
Hassia 


Gruse Potato Planter 


This planter has independent, front- 
mounted furrow openers that are adjustable for 
depth and fioat independently to facilitate an 
even planting depth. Two-row models will plant 
row widths of between 28 and 36 inches at a 
maximum speed of 5 mph. It is totally auto- 
matic. 


RH Group Root Harvesters, Ltd. 
Rengate 
Peterborough PE1 5BD, England 


Nardi Transplanter 


‘This model automatically opens the furrow, 
places the plant, and firms the soii around it. A 
synchronized valve on the frame is operated by 
the planting disc wheel which measures the 
required amount of water for each plant. On 
request, the transplanter can be supplied with a 
fertilizing unit for surface spreading or deposit- 
ing at a depth of 4 to 6 centimeters below the 
surface. Transplanting depth is adjustable, and 
the distance between plants can be adjusted by 
changing the gears on the drive wheels, changing 
the diameter of the drive wheels, or by changing 
the number oi pincers. The unit is attached by a 
three-point hitch and is available with a special 
attachment for planting in offset rows. 
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Nardi Macchine Agricole 
06017 Selct Lama 
Perugia, Italy 


Self-Propelied Tobacco Transplanter KC-6 

Powered by a four-cycle, air-cooled, 2.3 h.p. 
engine, this two-wheeled walking transplanter 
plants all kinds of ridges and furrows—wide, 
narrow, high, or low-—-with tobacco plants at 
spacing intervals from 25 to 45 centimeters in 
circular or square holes. It can make sharp turns, 
so no additional turning space is needed. It 
requires a minimum labor input of one or two 
people for planting at a rate of 3 to 4 acres per 
day. The transplanter is self-propelled, with two 
speeds forward and one reverse. It has automatic 
steering; it will plant either before or after 
mulching with a nylon sheet. 





Circle Tekko Co. 


Beet Transplanter BT P-2 


The- BTP-2 is ‘used with a 35 hp. tractor 
with a three-point hitch to plant two furrows at 
one time at a rate of 1.5 to 2 hectares per day. 
Its operation utilizes four or five people. Row 
spacing is adjustable between 550 and 700 milli- 
meters; the planting interval is set at 225 milli- 
meters. Standard attachments include two 
seedling pot separators, one seedling collector 
set, 30 seedling boxes, and one set of tools. The 
BTP-2 ses a new feeding-planting mechanism 
which guarantees reliable planting and easy ad- 
justment. It comes with a special attachment for 
planting high furrows. A four-row unit to be 
pulled behind a 60 h.p. tractor is also available. 
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Circle Tekko Self-Propelled Tobacco Transplanter KC-6 






Circle Tekko Beet Transplanter BTP-2 
Circle Tekko Co. 


Both of the above transplanters are avail- 
able from: 


Circle Tekko Co., Ltd. 
194 Izumicho, Takikawa-City 
Hokkaido, Japan 


Metamora Rice Planter MSP-2A 

The MSP-2A plants rice seedlings that have 
developed from two to five true leaves. Seedlings 
may be raised in mats. A lever can be set for 
small (2 to 2.5 true leaves), medium (3 to 3.5) 
and large (4 to 5) seedlings, and also for the 
number of seedlings in each clump. The lever 
setting for planting intervals is adjustable in 
L-centimeter steps between 12 and 21 centimeters. 
The seedling feeder is to the rear of the wheels, 
so that the operator has a good front view. Addi- 
tional seedlings are set on two trays stacked on 
top. The trays can be reached from the operating 
position. Wheels are independently suspended 
so that the body is maintained in a horizontal 
position by operating the lever within easy reach. 
Two-wheel drive and a float for buoyancy assure 
easy travel across the paddy. Sharp turns can be 
made by operating side clutches which disengage 
one wheel as the other keeps moving. Seedlings 
are not injured by this planting. Planting depth 
can be varied by adjusting the float. The four- 
cycle, air-cooled, 3.5 h.p. engine operates the 
83-kilogram unit at a capacity of 14 acre per hour 
as the operator walks along behind. Planting two 
rows at one time, 30 centimeters apart in clumps 
of three to five seedlings each, yields a density of 
from 50 to 90 clumps per 3.3 square meters. 


Metamora Tobacco Transplanter 

The operator walks behind the machine, 
feeding the planting mechanism with seedlings 
less than 22 centimeters high while steering. It 
will plant tobacco, cabbage, and Chinese 
cabbage. Adjustments you can make include the 
distance between seedlings from 25 to 41 centi- 
meters (10 siages). the height of the ridge from 
0 to 40 centimeters, the distznce between wheels, 
and the inclination of the chassis. The air- 
cooled, four-cycle, 2.5 to 3.5 h.p. gasoline engine 
powers two forward and one reverse speed for 
planting at a rate of | acre every 3 or 4 ‘hours. 


Metamora Agricultural Machinery Co., Ltd. 
$.37 Nishi 2-Chome 
Okegawa, Saitama, Japan 
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Mizuho Suzue Rice-Transplanting Machine 

The Mizuho plants two rows of either 
young or adult seedlings at a rate of approxi- 
mately 214 acres per hour without damage to the 
plant. Spacing is adjustable between plants, but 
row width is set at 300 millimeters. One person 
operates this gasoline-powered machine. A low 
center of gravity and the well-going straight 
faculty minimize the amount of attention the 
unit requires by the driver. 


CeCaCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 
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SICKLE, SCYTHE AND GRAIN CRADLE 


The sickle and the scythe are the earliest 
forms of hand tools developed for harvesting a 
crop. Altheugh their development can be traced 
back to around 2,000 s.c., they are still used in 
many parts of the world today for small-scale 
farming. 

The scythe was developed from the sickle by 
lengthening the blade and adapting the handle 
in such a way that both hands of the operator 
can be used. The larger blade of the scythe 
increases the rate of doing work, while the longer 
handle is less fatiguing for the operator as he 
can stand upright when working. The scythe 
can be used for harvesting both cereal and forage 
crops. 


A common sickle. True Temper 





BRING ON THE SCYTHE 


by Drew Langsner 


On a year-long trip, we found scythes in common use throughout Europe—from Turkey to 
France to Scandinavia. In modern Switzerland, Alpine farmers regularly scythe hay on slopes that 
are too steep for any machinery. Grazing cattle would lead to erosion. And if the grass is allowed to 
grow, winter snow clings to the long, dry blades until great weights accumulate, causing avalanches 
and loss of precious soil. 

The Alpine farmers are very practical workers, so 1 was particularly interested in their technique 

* for mowing, Watching a man and his teenage sons scything a very steep field gave me the impres- 

“sion of a functional ballet. The effort exerted was great, yet light and rhythmic all at once. About 
every 15 minutes work halted. The blades were quickly honed with a whetstone kept in a water- 
filled scabbard hung from each man’s belt. With razor-sharp blades, mowing resumed until a small 
field, perhaps an acre, was cut. 

One day our Swiss host informed me that the grass around his cheese-making hut was of sufficient 
growth for mowing into a small amount of fodder. Of course, I was quite anxious to try scything. 

First he demonstrated his sharpening procedure. The edge of the blade rust be so thin that 


"it deflects when pressed against one’s thumbnail. Lightweight grass-cutting blades come this way new. 


But after repeated honings, the thin edge section wears away, leaving a cutting edge too thick for 
razor-edge sharpening. Rethinning is done by pounding the blade with a hammer over a small 
stake anvil driven into a log. When the blade passes the thumbnail test, it is ready for honing. 

Tiat job is accomplished with the long, thin whetstone. The stroke used is very similar to 
knife sharpening—the stone is worked toward the edge with long, smooth passes at a very slight 
angle. The stone is dipped in water every minute or so to wash away accumulating grit that would 
contaminate its pores and hinder further sharpening. The test of an adequately sharp blade is in its 
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HARVESTING EQUIPMENT 


To begin a stroke, your trunk is 
twisted quite far to the right. 





use, One should feel almost zero friction between the blade and the grass being cut. 

For the proper mowing technique, legs are set rather apart, knees are bent a little, and the body 
cants forward at a slight angle for balance. 

To begin a stroke, your trunk is twisted quite far to the right. The scythe is held so that the 
tang, the shank connecting the blade and handle, is just above the ground, at cutting depth. The 
blade tip is angled stightly upwards, but not much. The position of the tang regulates the cut. The 
slightly lifted tip is to help avoid hitting obstructions during the stroke. Finally, the blade is aimed 
so that it will cut a very thin swath with each stroke. The scythe is not a hacking weed chopper, but a 
fine cutting tool. In use, the blade actually slices along whatever is being cut. Each pass mows 
only a few inches in depth, perhaps six to ten inches, depending on the blade length. 

‘The actual stroke involves using your entire body in a smooth, pivoting movement. Beginning 
at the right, swing in a full arc until your shoulders are turned all the way left. (This long, thin 
stroke actually cuts more grass than a short, broad hacking movement.) Then take a short step 
forward as the scythe is returned to the beginning position. 

To mow a patch of grass, grain, or weeds, begin at the left edge and gradually work your way 
from one end to another. You can work up or downhill, but always go in the same direction. 
After mowing one swath, return to the beginning edge and mow a second swath one arc space to 
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The actual stroke involves the entire 
bedy in a smooth, pivoting movement. 





ee) ; i | i ves Re : \ 
the right. Working in this fashion, your reapings will fall away to the cut side, not against standing 
growth in the following swath. 

Several types of scythe blades and snaths (handles) are currently available in America. The 
standard blade, 30 inches long and made of fairly heavy steel, is suitable for cutting weeds and 
small grains. A shorter, even stouter blade is sold for clearing brush and briars. 

The technique for using these scythes is the same as for mowing grass, but with extra vigor. 
These blades are generally not pounded thin or sharpened to such a high degree as grass blades. But 
they must be kept quite sharp to be effective. Standard blades are generally sharpened with a mill 
file or on a hand-turned grindstone. Work mainly on the bottom side of the edge. Many a frustrated 
mower has a blade sharpened on the upper edge. This creates a downward-slanting bevel that tends 
to run the scythe into the ground as it cuts. Always sharpen standard blades on the lower side first, 
then gently remove any wire edge that may form on the upper side. It is a good idea to finish up by 
honing with a hand stone. 

Recently, thin, lightweight grass blades have been imported to this country. These blades are 
excellent for fine mowing work, but they are not suitable for cuiting tough weeds. They are delicate; 
the fine edge is quickly dulled or nicked if run into the ground, a stone, or hidden debris. 

Two styles of snaths, or handles, are on the market. The standard snath is made of bent ash 
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and is quite heavy. These are rugged and suitable for use with standard and brush blades. Also 
available is a bent aluminum sath, which works quite well with the superlight grass blade. But 
aluminum snaths are too Hight for the more rugged work of cutting grain, coarse weeds, or briars. 
For such tasks, the extra weight of the ash snath creates a momentum that helps in mowing. 
Wooden snaths should be cleaned and treated, once or twice a year, with a mixture of two parts 
linseed oil to one part turpentine. 

Some older hardware stores still carry seythes, especially in country districts. You might have to 
ask, as the last one ever ordered may be in the back storeroom. 

Often scythes appear at auctions or yard sales, It is not too hard to clean up a mildly rusted 
blade. Be sure that the suath ts sot cracked, and that it has one, or preferably two, handles. (Snath 
handles are tightened by twisting counterclockwise.) 


GRAIN CRADLE 

The grain cradle is an improved scythe with 
a set of wooden tines above the blade that catch 
the wheat (or other grains) as the blade severs it 
on the forward swing. Mastering the art of the 
scythe and grain cradle takes coordination and 
practice. For a right-handed stroke, the left foot 
is placed one stride forward and the first stroke is 
taken with the blade nearly parallel to the 
ground. The trick is to keep the grain stalks 















laying all one way during the next four strokes. 
Before each consecutive stroke, the right foot 
comes forward one-quarter stride. After the 
fourth stride, the wheat on the tines is slid off 
into a neat pile at the farther reach of the 
cradle’s forward swing, ready to be tied into a 
bundle. 

A farmer is a proud person: proud of his 
tools and proud of the work he and his tools 
produce when working as one, together. And 
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in the relationship between man and tool are 
reflected in the following article by Steve Taylor 
about mowing with a scythe and the rare people 
who have the skill to use it right. 


with good reason; it takes practice and skill to 
master a task. Like an old pair of shoes, the tool 
conforms to the technique its master employs— 
becomes molded to his style and uncomfortable 
in the hands of another. The skill and intimacy 
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BUILD-IT-YOURSELF GRAIN CRADLE — 


by Richard Weinsteiger 


With new grain cradles impossible to find, and old cradles expensive and rare, here is an in- 
P 
expensive way to convert a grass scythe into a functional cradle. 


is 
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CONSTRUCTION 


Start by obtaining a 30-inch-length by 3-inch-diameter piece of knot-free green hickory or 
ash. Remove the bark, using a drawknife and quarter the log. Shape the four pieces with the 
drawknife until they are approximately 34 by 5% inches. Then, starting 10 inches from one 
end, taper the remainder to 34-inch diameter. 

In order to bend these pieces to conform to the shape of the scythe blade, a jig has to be 
built using a 27-inch scrap piece of 2 x 4 and four pieces of 6-by-34-inch dowel. Since ali 
blades do not have the same arc, you will have to position the dowels accordingly. After 
the jig is built, place the four pieces in the jig and let dry for several days. 

The upright or main support piece, also made from hardwood, is 544 by 114 by 2314 inches, 
Diill four 34-inch holes 2, 8, 15 and 23 inches from the bottom. A shallow groove is filed 
across the grain 34 inch from the bottom to accommodate the J-bolt. Drill a 44-inch hole in 
the front face of the metal end cap of the scythe handle for the J-bolt. Make sure the hole is 
far enough from the center to avoid the blade clamp bolt. 

Remove the pieces from the jig, apply resin to all outside bends and char with a torch to set 


A grain cradle can be built to fit any 
store-bought scythe 
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the bends. Then whittle 54 inch of the ends that are to fit into the upright to a 3-inch 
diameter. Drill a 34-inch hole vertically 7/4 inches from the support end for a supporting 
dowel to -lide through, and in each piece a %4,-inch diameter hole horizontally 9 inches 
from uke cad for che supporting all-chread. 

Now assemble the unit by inserting the J-bolt with the upright attached to the faceplate and 
tightenine the nut. Insert the four bent pieces into the holes in the upright. Place the 94¢- 
inch-diarscer by 2314-inch dowel through the vertical holes of the bent pieces. Next, drill a 
%4 inch bole midway between the top two bent arms. Cut a 26-inch piece of 34,-inch all. 
thread, aud make a right-angle bend 114, inches from one end. Insert this piece with the right. 
angle bend into the %,-inch hele at the top of the upright, and fasten with a washer and 
wing nut. Judging the angle by holding the piece of all-thread to intersect the handle, drill a 
%«-inch hole 16 inches from the end cap. Cut four pieces of all-thread 2814, 22, 17 and 
141% inches in length, and using the same method, attach to the handle 1714, 10, 8 and 7 
inches respectively. Put wing nuts on both the inside and outside of the pieces that are 
inserted tr the bent arms. 

Cut a 2-inch piece of 34-inch dowel, and drill a 34,-inch hole through the center lengthwise. 
The same diameter hole should be drilled in the bottom bent arm and the blade approximately 
41% inches from the handle. Cut a 4-inch length of 44 ,-inck all-chread, and peen ore end so 
that it wil not slip through the hole in the blade. Insert through the blade, dowel and arm, 
and fasten with washer and a wing nut. Using 34-inch brads, fasten the dowels to the arms 
and upright. Then adjust the wing nuts on the arms and handle to align the arms with the 
blade, making sure to keep the arms in back of the blade edge. 


€ 





The supporting all-thread strut is bolted in place with 
awing nut. 


The cradle's simple supportive 
network is adequately braced. 


245 








TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 


HAND MOWING: FEW HAVE THE SKILL TO SWING A 
SCYTHE~PROPERLY” 


Story by Steve Taylor, Photos by Bob LaPree 











Elwin Smith, herdsman on a large, East Washington dairy farm, gripped the handle of his 
scythe and at the starter’s command went forth to mow the prescribed 50-foot course. Judges hovered 
around, measuring the swath he lay down in the lush green grass and clover. 

When a half-dozen others had had their turn and the points and times were added up, Smith 
had won the Golden Scythe Award, symbolic of supremacy in the art of hand mowing in Sullivan 
County and other points east of the Mississippi. 

The Sullivan County Dairy Herd Improvement Association (DHIA) has held its hand mowing 
championship every summer for the past 25 years or so. Anybody who thinks he or she is up to it can 
take a crack at winning a new scythe decorated with gold spray paint. 







Elwin Smith, winner of the Golden 
Scythe Award. Neatness of stubble 
nudged him ahead of the others. 
Bob LaPree 


* Reprinted with permission from New Hampshire Times, 27 July 1977. 
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Elwin Smith calls himseif an old-timer, and it’s usually old-timers who win the Sullivan County 
QHIA's Golden Scythe. In 1977, Smith nudged out three dairy farmers by one- to Chrec-tenths of a 
potnt, and all were veterans in the scythe competition, They were Fred Hall of West Unit, defending 
champ Horace Bascom of Charlestown, and Smith’s boss, Hans Eccardt of East Washington. 

A broiling July sun beat down on Charlie Stone’s beautiful Meriden dairy farm, and the tem- 
perature hovered at 99 degrees in the meadow across the road from the cow barn. The veteran 
scythemen warmed up by taking a few swings at grass around the edges of the field and then set to 
work putting fine edges en their scythes with pocket-size sharpening stones. Then one by one they 
mewed the course. 

The competition is scored on a combination of factors. Time over course is worth 15 points, 
width of cut 30 points, neatness of stubble 45 points, and completing course 10 points, Penalty 
points up to 10 can be assessed by the judges for spitting tobacco juice on the course or giving 
judges or bystanders lip. 


Judges measure the width of 
his swath as Hans Eccardt 
finishes his course. 

Bob LaPree 





Elwin Smith was slower on the course, achieving 11 out of @ possible 15 points. He ran well 
behind speed merchant Horace Bascom, who laid down his swath in two minutes, five seconds, But 
Smith picked up a total of 48 out of 45 possible points for neatness of stubble and that gave him 
the victory. 

The swath where Smith had mowed looked like it had been cut with a lawnmower, so short was 
the remaining growth, and there weren't many places where the scythe had skipped and left little 
telltale manes of uncut grass. 

Smith was repeating what he'd done at the DHIA field day back in 1959, winning the big 
prize, and darned if he didn't use the scythe he was given for the '59 championship to win in °77. 

Later there was a competition for greenhorns, also known as dubbers or hackers. This was won 
by a Meriden area farmer-writer whose swath—like those of other contestants in his class—looked 
like it had been carved up with a hatchet. 

After the competition, the veterans stood around and talked about their individual scythes. 
Eccardt had a European-style model with a straight handle. Stan Colby from Cornish praised his 
cherry snath. Elwin Smith savored a cold bottle of Miller beer Eccardt had sequestered in a 
clump of clover by the fence. 

Then it was off to a picnic on the Stone farm lawn, with fiddle music by the Dave Levine 
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The competitors 
pose for the 
camera {left ta 
right): Stan 
Calby, Elwin 
Smith, Fred Hall, 
Hans Eccardt, 
Harace Bascom, 
Dean Bascem and 
Bennie Nelson. 
Bob LaPree 





orchestra. Another hand mowing competition had been written into history, its participants and 
spectators well entertained at the sight of the vestiges of an ancient art. 

Virtually every boy and man in rural New Hampshire knew how to swing a scythe a century ago. 
The skill was essential to family and individual survival, for it was the means by which the basic 
feed of livestock—hay—was harvested on the land. 

Hand mowing as a skill exists today, but only among old-timers and a few younger men who 
probably have learned it working on a highway crew responsible for trimming roadsides. 

Hay was harvested in July and August a century ago, and came all in one crop. Today, the first 
cutting is in the barn before July 4, and second and third cuttings come along later in the summer. 
That's because of the introduction of legumes such as alfalfa and trefoil, which have displaced 
timothy and other grasses, the old standbys for hay production in New Hampshire. 

During the Civil War, many New Hampshire farm hands enlisted in the Union Army and 
marched off to fight. A similar development in other northern states stimulated the development of 
farm machinery to speed up and ease the task of harvesting hay in this area. 

The first significant invention was the horse-drawn mowing machine, which was developed in 
1847 but not perfected until well after the Civil War. The mechanical hay loader and the dump 
rake were introduced in the 1870s, and the pace of haying was stepped up considerably. 

The need for skilled scythemen diminished steadily in the late nineteenth century, although 
many poorer farmers continued to put up hay using the old methods. These farmers kept alive the 
traditional methods and procedures. 

Haying with scythe, hand rake, and pitchfork traditiunally began on the first Monday after the 
Fourth of July. 

Work began at dawn when several men went out to do barn chores and milking. While chores 
were being completed, Grandpa and the young boys would go to work on sharpening scythes in 
preparation for the day's mowing. The kids would have to turn the crank on the grindstone while 
Grandpa would start water trickling on the stone. 

After removing the snath, or handle, from the scythe, Grandpa would grasp the blade in both 
hands and bear down on the stone. The stone would turn rapidly without resistance, but as the 
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Stan Colby sharpens his scythe with a 
whetstone. 
Bob LaPree 





pressure increased, the stone would slow to a drag, Periodically the edge would be tested with a 
thumb, and after 10 or 15 minutes the job would probably be done. Yo a youngster that would 
seem like an eternity, especially if there were two or three more blades to go. 

After sharpening the blades on the grindstone, a whetstone, sometimes called a rifle, would give 
them an even keener edge. 

After breakfast, the crew would assemble in the field and work would begin. The hired men 
would start off first, followed by Dad or whoever was boss. The boss would try to crowd the mowers 
ahead of him, and if he passed one or more of them in the advancing echelon, they were disgraced 
and had to retreat and pick up a new swath at the rear. 

Behind the mowers would come young boys with pichforks, spreading out the newly mown 
hay to speed up drying. Since hand mowing is such hard physical work, especially if the men were 
being pushed by weather or the boss to produce, mowing was usually done in the cool of the 
morning. The afternoon was devoted to raking up, tumbling, and loading the hay onto wagons 
for transport to the barn. 
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In raking, the crew would set out in reverse order of the morning arrangement, with the young 
boys leading with smal! rakes, and the stronger men bringing up the progressively larger mounds 
of hay into windrows. While one man fetched the horses and wagon, the others would tumble the 
hay, that is, arrange it in piles which could be forked directly onto the load and which presumably 
would stay intact through severai handlings from field to mow. 

Next would come the time to pitch hay. Strong arms would fork the hay onto the wagon, then 
fork it off the wagon at the barn, shove it up into the storage area where it would be mowed 
away. The following winter the hay was supposed to come out of the mow by the tumble as it had 
gone in, but likely as not, it came out with much grunting and groaning and not by the tumble. 

The tremendous physical exertion required that large quantities of fluids be available in the 
field. Cider was one important bevezage; some old accounts tell of rum; switchel is said to have been a 
popular refreshment. Switchel was a concoction of cold water, sugar, ginger, and vinegar, and those 
salt around who have consumed it say it was more or less thirst quenching. 

As late as the 1880s, there were purists who refused to adopt the labor-saving machines such as 
the mower and dump rake, often claiming the iron wheels spoiled the land. So they kept swinging 
their scythes. But as time rolled on, there came to be fewer and fewer farms where the hay was 
harvested by pure human muscle power. 

Hand mowing is the same sort of rural skill as sheep shearing. It requires determination as 
much as anything. It also requires reasonable muscular condition and a fair measure of coordina- 
tion. But once the essential rhythms and movements are mastered, it can be done with grace and 
smoothness. 

A man who can handle a scythe as gracefully and efficiently as anyone in New Hampshire is 
Stanley Colby of Cornish, a retired agricultural extension agent for Sullivan County and now a town 
selectman and amateur historian. 

Colby grew up on a river farm in Plainfield. His father declined to do hand mowing when 
Stanley approached manhood, and so the boy had to learn. Colby's grandfather, Albon Wood, 
instructed him on mowing by hand with a scythe and coached him for a year or two, Wood could 
mow all day long and hardly work up a sweat, Colby recalls. Colby is willing to coach greenhorns 
today, much as his grandfather did him a half century ago. 

“There's not much to it. You just have. to know how to mow, how to sharpen a scythe, and 
how to set the nibs.” The nibs are the handles affixed to the snath, which is the curved handle of the 
tool. The scythe is the metal blade which does the actual cutting. 

“You should set the nibs so they're comfortable and then hold the tool in a normal position 
close to your body. The tip of the scythe should then be at your left foot. 

“Then you do it. You keep your heel down, stand up tall. If you bend forward, you'll be a 
basket case in no time,” Colby advises. 

Good scythes are hard to find these days, The ones made for the market today are typically 
imported tools. “Those rigs may be okay for Austria or some such place, but they're not much good for 
anything over here except maybe cleaning around a fence post or something,” Colby snorts. 

Many scythes on the market now are ill shaped and don’t have enough steel to take and hold a 
good edge, and the handles are generaily inferior. Colby likes a snath made of cherry, but it’s 
impossible to find cherry snaths today. 

The best method of finding a good scythe is looking around in old barns. A lot of scythes got 
stuck away up on beams years age, and not many people have gone seeking them out for use since. 

Most of the winners in the Sullivan County hand mowing championship over the years have 
brought their own pet scythes with them. Horace Bascom, Sid Clarke, Jesse Stone, and Colby have 
captured the title most of the time, and all of them did it with their own special tools. 

Finding a good grindstone on which to set a scythe is difficult, too, Colby says. Most of the good 
stones have been appropriated by homeowners and antique fanciers for decorations. Once left to 
weather, old grindstones are worthless for sharpening scythes. 
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HARVESTING RICE 


Rice is harvested in much the same way as 
other cereal crops. Care must be taken not to 
shatter the hull and risk losing some of the 
grain. Combines designed for wheat harvest 
(described later in this chapter), as well as sickles 
and knives, may be used for harvesting rice. 
However, tools designed by CeCoCo in Japan 
are specifically for rice harvest and are described 
as follows. 


CeCoCo Hand-Pushed Rice Planter-Cutter 
This is an adjustable, hand-pushed rice 

cutter which promises to make the work of men, 

women, or children five times faster than when 
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using a hand sickle. A 20-inch wide cradle col- 
lects the stalks as they are cut. 


CeCoCo Hand Rice Plant Cutter 

This tool will reap slightly more than 45 
acre per hour. The blade is easily detached for 
cleaning and sharpening. The operator uses 
both arms to power this tool and stands in an 
almost erect position. This technique is easy 
on workers and gives them the power to easily 
cut through stalks, even thick-cropped rice 
plants, leaving them grouped and ready for 
sheaves. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


NORTH AMERICAN SOURCES OF HAND HARVESTING TOOLS 
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AMES xX 
BELKNAP, INC. x x 
COLUMBIAN CUTLERY Co. xX 
COUNTRYSIDE CATALOG xX x xX 
CUMBERLAND GENERAL STORE x xX 
DEGIORGI CO., INC. x x 
GLEN-BEL’S COUNTRY STORE x x 
A. M. LEONARD & SON, INC. x >, 
BEN MEADOWS Co. x x 
MOTHER’S GENERAL STORE Xx x 
NASCO AGRICULTURAL SCIENCES x x 





NORTHEAST CARRY TRADING CO. 
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G. E. RUHMANN MFG. CO., INC. 
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SEYMOUR MFG. CO. 
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STANLEY GARDEN TOOLS—USS. 
TRUE “TEMPER CORP. 
THE UNION FORK & HOE CO. 
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INTERNATIONAL SOURCES OF HAND HARVESTING TOOLS 
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BULLDOG X x 
CARALEL ENTERPRISE CO., LTD xX 
CEAF S.N.C. F. LLI SILETTI x xX 
ENGLISH TOOLS, LTD. x xX 
FABRICHE RIUNITE FALCI xX xX 
FERFOR x 
HINDUSTAN ENGINEERING CO. x 
T. & G. HUTTON & CO., LTD. x 
JENKS & CATELL, LTD. xX 
KUMAON AGRI-HORTICULTURE STORES x 
KUMAON NURSERY xX 
KUMAR INDUSTRIES x 
LASHER TOOLS (PTY.), LTD. xX 
OY RETTIGSTRENGBERG, AB x 
GEORGE PIKE, LTD. xX 
PURMO PRODUKT x 
SELF-SUFF. & SMALL-HOLDING SUPPLIES x x 
FRANZ SONNLEITHNER K.G x 
SPEAR & JACKSON TOOLS, LTD x 
STANLEY.GARDEN TOOLS, LTD x 
SYNDICAT DE L’OUTILLAGE x xX 
W. TYZACK SONS & TURNER, LTD xX xX 
UEUNGO FARM IMPLEMENTS © x Xx 








_ CeCoCo Power Reaper | 


This is 2 lightweight tool designed to cut 


wheat or rice stalks at a rate of 14 acre per hour. 
It is made of steel pipe and is powered by a 114 
h.p., air-cooled engine, 


All three above cutters are made by: 
CeCoCo 

P.O. Box 8, Ibaraki City 

Osaka Pref. 567, Japan 


Reciprocating Mower-Cutter 
The reciprocating mower is a high-speed 
machine which has largely superceded the scythe 
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for cutting grass and forage crops, even for small 
acreages. Cutting close to the ground, it is 
especially valuable for harvesting badly laid 
cereal crops. Avoiding the chopping and shred- 
ding action of forage mowers, reciprocating 
mowers do not disturb the kernel or separate 
it from its husk. Left intact, threshing and 
cleaning procedures can be saved until a con- 
venient time after the crop is safely delivered to 
the barn. 

The cutting mechanism of a reciprocating 
mower consists of a set of triangular-shaped 
cutting knives operating with a back and forth 
motion inside a guide shaped like a comb. It 
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; oe | mower), or be a front enc or side attachment for 





a two- or four-wheel tractor. 

When animal-drawn, the large land wheel 
rotating on the ground as the anima! draws the 
machine forward provides the power to operate 
the mower knives through the gearbox and the 
pitnan. For the tractor-drawn types, the power 
to operate the machine is obtained from the 
tractor engine. The tractor-drawn mower can be 
hitched to the tractor in a number of ways. 


THE GLOBE \ MOWER. 


Wide Truck. 
Lift Spring. 

Foot Lever. 
Long Pitman, 


SUILT (IN FOUR SIZES: 


4ft. Sin., 4 ft. 6 in., 5 ft. and 
6 ft. cut. 








The cutting mechanism of a rectprocating mower. 


can be either an animal-drawn or ground-driven 
machine, have its own power uniz (motor 










An animal-drawn, ground-driven 
mower with mechanical life. 
The Implement Age, 1894 




















a. The mower can be a trailing unit behind the 
tractor and the power to the reciprocating 
knives is then provided by the tractor engine 

through the power take-off (PTO) shaft. 
b. The mower can be mounted on the tractor 
l.at the rear of the three-point linkage, 
and is then driven by the PTO shafi; 

2. at the middle under the main body of 
the tractor, and is then driven through 
the tractor belt pulley; 

3. ahead of the front steering wheels, and 
is then driven through the pulley 
mounted in front of the tractor engine; 
or 

4, ahead of the powsr unit, and is then 

driven through a power take-off shaft. 


The Agria 1800 Tractor with a reay-mounted, side- 
Operating reciprocating mower. The mower mounts on 
a three-point hitch with hydraulic lift and is powered by 
a rear PTO shaft. 

Agria-Werke 
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In some recent models, the power to operate 
the mower knives is provided by the tractor’s 
hydraulic system through a flexible coupling 
instead of the rather dificult mechanical arrange- 
ment of the power take-off shaft and universal 
joints or V-belis. The location of the hydrav- 
lically operated mower in relation to the tractor 
can be either at the rear, middle, or front, the 
last two positions allowing the tractor driver to 
supervise its cperation with ease. 

The main disadvantages of a reciprocating 


light grasses which are grown for hay. The cut 
grass is left in the field in a thin, orderly row 
which helps it dry quickly. Some mowers have 
gathering attachments which direct the stalks to 
fall into windrows, which simplifies handling 
afterwards, Turning the grass with a swath 
turner helps further the drying process. But 
when harvesting some grains, there is a threat 
of losing the seed, so the crop is gathered right 
away and threshed soon after. 

it is difficult and perhaps even unnecessary 





mower are: | to draw a clear distinction between single-axle 
; tractors and motor mowers because mowing 
| attachme.tts are available for some tractors, and 
| 


cultivating and trailing equipment is often avail- 


a. the working parts are liable to rapid wear, 
b. they are not successful in heavy vegetation, 


and abie for motor mowers. Many of the mowers 
c. the ground surface needs to be fairly ‘evel listed in this chapter can be used for fodder or 
for satisfactory operation. grain crops such as wheat. Rice, however, is 






eften prone to shattering and is not suited to 


Reciprocating mowers are generally used for this type of machine. 


A SEED HEAD HARVESTER FOR SMALL PLOTS" 


by Rex L. Smith, Ph.D. 


Editor's note: The lack of intermediate-scaled mech- 
anization for harvesting small acreages of cereals en- 
couraged us to adapt the following article from Crop 
Science into building instructions for a hand-carried, 
reciprocating harvester. Author Rex L. Smith origi- 
nally published his article entitled “A Grass Seed 
Harvester For Small Plots” because “the seed harvester 
was helpful to my grass-breeding program and I 
wanted to share the information.” 








Seeds from small plots, especially those of species whose hulls shatter easily and whose seeds can be 
fost in the field, have beew harvested mostly by hand because no suitable harvesters have been 
readily available. The increased coat of labor has made this practice expensive and, in our case, has 
restricted research because of insufficient seed quantities. The harvester described here was designed 
and built to reduce the cost and facilitate the seed harvesting of small plots of grass. It can reduce 
the time and labor requirements of han:l cutting to one-fifth, The harvester is versatile and will 
effectively cut many species, including thse producing small grains. In addition to harvesting seed, 
the cutter will also cut grass and legume forage samples. 

The harvester consists of a Little Wonder gasoline-powered, 76-centimeter (30-inch) hedge 
trimmer (Little Wonder, Inc., 1928 Street Rd., Southampton, PA 18966), with a lightweight aluminum 
tray attached to catch the grass seed heads when cut. This hedge trimmer has two sharpened blades 
that reciprocate in opposite directions to give excellent cutting action; they can be easily resharpened 
with a file. As the gasoline motor is self-contained, there is no need for an expensive generator and 
no cord to manipulate. The harvester’s overall weight is only 7.3 kilograms, so it can easily be held 
and operated by one man. 

The alumirum tray was constructed of 0.5-millimeter aluminum sheet. Tray dimensions are 58 


* Adapted with permission frors Crop Science, vol. 13, 1973. 
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it researcher harvesting seed heads with a gasoline- 
powered hedge harvester and collection bin attach- 
ment. 













OF mY Sd z : 
a close look at the catch bin adaptation. 




























centimeters wide, 56 centimeters long, and 23 centimeters deep. The sides are sloped 45 degrees at 
the front to allow the cut material to fal] back into the tray without interference. The front of the 
tray has a lip formed downward three millimeters over the front of the blade, and it is attached 
to the top of the blade by the four bolts. The rear of the way is supported by the handle that is 
attached near the top of the uay side. This gives the way a downward slope to the rear and 
facilitates collection of the cut material in the tray. 

The handle is 50 centimeters long to permit the operator to balance the harvester by adjusting 
the position where it is held. It is constructed of thin-wall steel conduit with an attached six-miilimeter- 
diameter rot which activates the hedge trimmer clutch when the handle is rotated. This retains the 
safety feature of the trimmer; both of the operator's hands have to be on the handles for the blades 
to function. The main section of the handle is constructed of 2.3-centimeter-diameter thin-wall steel 
conduit, with a short length of 1.8-centimeter-diameter conduit welded on the front end and inserted 
inside the original trimmer handle. Another short length of 1.8-centimeter diameter is welded on the 
rear bracket and inserted inside the rear of the main handle, Plastic wedges are used to give a good 
fit between the two conduit sizes, Our cost for the harvester was just over $100 when we built it in 1973, 

Vhe harvester is operated by sweeping it into the grass with the blade just below the grass seed 
heads, Gutting into a slight breeze is helpful in moving the harvested material into the tray, but not 
necessary, “The tray empties completely when the harvester is tipped forward, and no clearing is 
necessary when changing varieties. The harvested material is emptied directly into large cardboard 
boxes or onto sheets of canvas where it is dried before threshing. 

ee ee eee eee 





I 
t 
Tea Leaf Harvester | 

Utilizing the same theory as Smith’s seed bag. Electric or gasoline-powered units are made 
head harvester, the Japanese have devised a for one or two people, and they are mounted on 
machine to pluck Jeaves from tea bushes, | rollers wheels or carried by hand. Some blades 
Reciprocating cutters and/or spindle reel | are curved for aesthetic round-topped tea bushes 
mowers cut the leaves which are collected ina | or hedges. 
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A two-person design harvests more at 
once and leaves an aesthetic round- 
topped bush. 
Kobayashi Cudery 






The carefully guarded spindle reel mower snips tea 
leaves... 





Kobayashi Cutlery Mig. Co, Lid. 
1131-Horinoachi Kikugawa-Cho 
Shigwoka~Pref. Japan 
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FORAGE MOWERS AND HARVESTERS 
Haban Sickle Mo 


Made for operation from the power take-off 
shafts of 20 h.p. tractors or less, the Sickle Mo 
makes a 4-foot cut with a full 3-inch stroke of the Jari 
blade. Power is governed by a convenient clutch Cutting bars on the Jari cut a range of 16 
lever which actuates the drive beit, A full- to 60 inches. It is a self-propelled unit available 





keeps the blade level close to the ground. A 
swing back device permits the bar to move back 
instantly upon hitting a solid object. 


Haban Mfg. Co. 


2100 Northwestern Ave. 
Racine, WI 53404 
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trols engage the wheels and power unit. 


Jari Division, Year-A-Round Cab Corp. 
P.O. Box 2075 
Mankato, MN 5600! 


BCS Mainline Sickle Bar 

Manufactured in Italy, the BCS Mainline is 
a 13 hp. geat-driven reciprocating mower with a 
44-inch cutting bar. Sickle guards and swath- 
board ends are available, the latter designed to 
windrow the cut material. ‘This unit has attach. 
ments for roto-cultivation, plowing, ridging, 
riding, and a trailer for transport. The manu- 
facturer also offers a larger unit, which is dis- 
cussed in the section on binders and reapers. 


Central States Mainline Distributors 
Box 348 
London, OH 43140 





BCS Mainline Sicklebar 
Central States Mainline Distributors 


with a snowblewer attachment. Separate con- 
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Haban 48" Sickle Bar Mower 
for lawn and garden tractors. 
Haban Mfg. Co. 





Ferrari 

The Ferrari walking tiller is manufactured 
in Italy. The handle pivets 180 degrees, allow- 
ing the tiller to be removed and a sickle bar 
attached. In this position, the unit runs back- 
wards, 


Ferrari 
6104 Avenida Encinas 
Carlsbad, CA 92008 


Kinco 

This is a 38-inch-wide sickle bar with wide 
tracking for stability on hills. Individual wheel 
clutches provide a source of power for easy 
turning, The knife disengages for transport. 


Kinco Mfg. 
168 N. Pascal 
St. Paul, MN = 55104 


The Seedburo Plot Cutter 

Designed for experimental work on research 
plots, the plot cutter is an 18-inch sickle bar 
mower with a collection bin for catching cereal 
crops as they fall back after being mowed. It has a 
variable ground speed control and complements 
the use of the Seedburo plot thresher. 


Seedburo Equipment Co. 
1022 W. Jackson Blvd. 
Chicago, JL 60607 
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Seedburo Plot Cutter 
Secdburo Equipment Co. 














i Gebruder M 6 








Bucher M600 The M 6 walking mower has been designed 
The Bucher M600 walking mower has a 10 for mowing in all types of terrain. It has a 6 

h.p. gasaline engine and a three-speed and h.p. engine with a two forward, two reverse speed 

reverse gearbox, it can be supplied with a gearbox. It is fitted with a fingerless cutter bar. 

windrowing attachment, trailer, and extra-wide 

wheels for stability on slopes. Other models are Gebruder Holder Maschinenfabrik 

also available. 7418 Metzingen, Wurtt 





Postfach 66, West Germany 


Bucher-Geyer, Ltd. Engineering Works 
CH-8166 Niederweningen Bertolini Mowers 
Zurich, Switzerland Bertolini offers a 7 h.p. pedestrian ana 14 












Bertolini mower with only one wheel. 
Bertolini Macchine Agricole 
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h.p. riding mower. Both are suitable for cutting 
grass or grain crops. 


Bertolini Macchine Agricole 
42100 Reggio Emilia 
Via Guicciardi 7, italy 


Schanzlin Mini Mower 
This is a two-wheel pedestrian reciprocating 
mower. 


Schanzlin Maschinenfabrik Gmbh 
7831 Weisweil 
Baden, West Germany 


Freres SF8& 


This is a walking mower fitted with a 9 h.p. 
engine and a gearbox with four speeds forward 
and one reverse. Cutter bars of 1.10-, 1.27-, or 
1.45-meter width are available. This mower may 
also be used to pull trailers and wheeled imple- 
ments and to drive stationary machinery such as 
grinding mills. 


Ets. Simon Freres 
B.P. 47 
50104 Cherbourg, France 


Irus Power Mower 
This mower has a 7 h.p. engine and can be 
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Bertolini 14 h.p. Riding Mower 
Bertolini Macchine Agricole 






supplied with cutter bars up to 1.40 meters wide, 
giving a work rate of 0.3 to 0.4 hectare per hour. 
A trailer, spraying, and pulling attachments are 
available for this two-wheeled power unit. 


Iruswerke Dusstingen 
7401 Dusslingen 
Postfach 128, West Germany 


MF-130 

MF-130 motor mowers come with a 7 h.p. 
engine, two-speed and reverse gearbox. They are 
available with central or side-mounted cutter 
bar. 





Macchine Agricole F.B. 
$6040 Sossano 
Vicenza, Italy 


M.R. Mower-Tractor 

The steering handles on this mower can be 
set for driving in either direction. One direction 
is used for mowing and the other for rotary 
cultivating and trailer work. It is available with 
either an 8 h.p. gasoline or a 10 h.p. diesel 
engine. A special gearbox gives three forward 
and one reverse speed in both mowing and cul- 
tivating directions. Single-purpose mowers are 
also available. 
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S.E.P. Fabrica Macchine Agricole | designed for mountainous terrain, has 46-, 58-, 
Via Don Pasquine Borghi 6 ; and 66-inch cutting bars and # windrowing 











attachment which can be attached and removed 
without tools. (See walking tractor section for 
further details.) Various models are available. 


42018 St. Martine In Rio 
Reggio Emilia, Italy 


AEBI 

The Swiss AEBI two-wheel mower has a 
four-stroke, 10 h.p. gasoline engine with ove 
forward and one reverse speed. It is specially 


AEBI& Co. AG 
CH~3400 
Burgdorf, Switzerland 





The AEB! two-wheel mower. 4 
AEBI and Co. 












Bouyer 

The Bouyer two-wheeled tractors have a 
lateral sickle mower mechanism with a mulch 
bar, but no windrowing attachment. 


Bouyer 
B.P. 23 
Tomblaine 54510, France 


Moty Universal and Gigant 


The Mory Universal two-wheel tractor has a 
finger and double-acting cutting bar, 80 to 140 
centimeters in width. Their Gigant four- The Moty Gigant as a pedestrian mower with dual- 


wheeled, wide-wheelbase tractor will mow 5 feet wheel traction. 
ata time Moty-Werk 
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The Moty Gigant as a riding mower with four sets of 
dual wheels and a low center of gravity for serious 
work on hills. 

Moty-Werk 


Moty-Werk 

8523 Frauental 62 
Fernschreiber 3479 
Steiermark, Austria 


Hobby Models 80-2T, Elite 2T, Elite 4T 


The Hobby is an extremely lightweight 
unit with an 80-centimeter-wide blade, adjust- 


able cutting height, and optional two- or four- 


Hard-tied sheaves are stacked in shacks 
to dry in the field, 
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stroke motors. It is so lightweight, it is carried 
by the operator and simply lifted as mowing 
takes place. Fhe larger Elite models have two 
wheels, one trailing the other. They are designed 
for smaller cutting jobs such as a small cereal 
plot would require. 


Alpina 

31015 Conegliano 

S. Vendemiano (TV) 
Casella Postale 44, Italy 


Alpina North America 

c/o Mr. H.J. Hutchinson 

Box 313, Trail 

British Columbia, Vir 466, Canada 


Agria Motor Mower 300 

Powered by an air-cooled, two-stroke, 5 h.p. 
gasoline engine, the Agria 300 has a fingerless, 
1.20-meter-wide cutter bar, adjustable handle- 
bars, and one forward and reserve gear. Iron 
traction rings are available as wheel extensions 
for stability on steep slopes. A snowplow attach- 
ment is available also. Weight: 105 kilograms. 


Agria-Werke Gmbh 
7108 Moeckmuehl 
West Germany 


WINDROWERS AND BINDERS 


A windrow is a heaped row of cut vege- 
tation. Grasses are raked into windrows to dry 














before baling or storage. Delivering grain stalks 
neatly inte a windraw as they are cut with a 
seythe and grain cradle facilitates bundling and 
eliminates the need for raking when harvesting 
by hand. Stalks are later tied into small bunches 
called sheaves which in turn are stacked and 





The Bucher M600 reciprocating 
mawer with a windrower attachment. 
Bucher-Geyer, Ltd. 





tivities of grain processing into one large, expen- 
sive machine. {t offers no practical alternative 
to hand harvesting for the small-holder in the 
size in which it is currently produced. However, 
in Europe, where homesteading has always been 
a way of life, a reciprocating mower with a 
windrowing mechanism is made to fit onto two- 


The Bucher. M600 with windrower at work. 
Bucher-Geyer, Ltd. 
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tied, buet end down, in larger bundles called 
shocks to allow grain heads to dry in the field. 

In North America, hand harvesting has 
given way to a highly mechanized alternative, the 
combine harvester. This machine combines the 
cutting, gathering, threshing, and cleaning ac- 











The AEBI walking tractor with a 
turning or windrowing hay. 
AEBI and Co. 
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wheel walking tractors. Another attachment, the 
binder, has a rather complicated tying mecha- 
nism to carry out simultaneously the two oper- 
ations of cutting a crop and tying it into neat 
and uniform sheaves. The binder basically con- 
sists of a reel to gather the crop for delivery to 
























endless canvasses or a chainHke conveyor, and 
the binding mechanism which ties the cut ma- 
terial with a band of twine. Almost all of these 
parts are provided with adjustments so that a 
variety of crops can be harvested. 

The binder has generally given: way to the 



















NORTH AMERICAN SOURCES OF BINDERS 
Ottawa Single-Row Harvester 

Developed to harvest single rows of standing 
or lodged cereal plots for research purposes, this 
harvester is a compact, two-wheeled machine 
designed specifically for plot harvesting, with 





Ottawa Single-Row Harvester 
Agriculture Canada 





proper balance and convenient controls. Lodged 
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combine harvester for large-scale work. Until 


recently it was all but out of use in the United 
States except. by conservative farmers of par- 
ticular sects who have retained the old ways. 
But, recognizing a growing market for smali- 
scale farming equipment, binders are making a 
comeback in North America. 


BEST QUALITY 
BINDER + TWINE, 
PURE UNMIXED FIBRES, 


RT RBASONABLB PRICES 


WRITE FORA 
* CIRCULAR - 


A late 19th century 
reaper-binder. 
The Inplement Age, 1894 








crops are picked up by a pair of oblique-head 
finger bar assemblies mounted at 30 degrees at 
the front of the machine. As the straw is 
straightened by the dividers, it is gripped by 
elevating belts, cut 6 inches above the ground, 
and elevated to 1 hopper large enough to hold 
the yield of two 18-foot rows of cereal grain. The 
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harvester can be turned in 2 5-feot pathway 
without declutching. Two [8-foet rows caa be 
harvested by two men in one minute, inchiding 
the time for unteading and cleaning. 


Craftsman Machine Co. 
6f Heaton 
Winnipeg 2, Manitoba, Canada 


Winnipeg Plot Harvester 

The Winnipeg research plot harvester is 
mounted on a standard 7 h.p. Gravely garden 
tractor. Modifications were made to the cutting 
bar to limit the cutting width to two rows seeded 
a maximum of 12 inches apart. Small wheels 
were added under the front end to raise the 
cutting bar to the desired height. The reel, 
driven from the front wheels, is adjustable 
horizontally and vertically. As the plot is har- 
vested, the material is gathered in a pan and can 
be collected and tied by the operator. A small 
opening was left at the rear of the pan to 
facilitate cleaning between varieties. A bar was 
placed across the front opening of the tray, a 
few inches from the bottom to ensure that the 
reel will force cut material back into the pan 
and away from the cutter bar. With this ma- 
chine, it is possible to harvest 1,000 rod rows 





BCS Mainline Binder-Reaper 
Central States Mainline 
Distributors 





daily without the back-breaking labor inherent 
in the old sickle method, Three men are re- 





quired to operate this machine efficiently. 


Machine Service & Repair, Ltd. 


47 Landsdewu Ave. 


Winnipeg 4, Manitoba, Canada 


BCS Binder 

The BCS binder is a mass-produced farm 
machine from Italy which is mounted on the 
front of a European-style walking tractor 
equipped with a riding sulky. The tractor has 
a 9 h.p. engine, disc clutch, and a three-speed 
gearbox. The binder has a 54-inch wide cut and 
ejects the tied bundles to the rear. The crop 
remains in an upright position throughout the 
cutting and tying process. There is 2 provision 
for adjusting the size of the bundle, but not for 
tying height. Because the wheel tread is inside 
of the cutting width and the bundles are de- 
posited on the stubble remaining where it was 
cut, adjacent plots are not disturbed. Optional 
equipment available from the factory includes a 
differential axle rather than the standard solid 
axle with ‘wheel release, high-clearance axle, 
and electric starting. A mower attachment is 
included with the unit. 











Ambassador Sales 
Acton, Ontario 
Canada 
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BCS Motofalciatrici 
Viale Mazzini 161 
Abbiategrosso, Milano, Italy 
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Central States Mainline Distributors 
Box 348 
Londen, OH 43140 


INTERHATIONAL SOURCES OF BINDERS 
Walking Harvester Binder 

This self-propelled reaper and binder is 
suitable for harvesting wheat or rice. It is avail- 
able from Suzue in three versions: l-wheel, l-row 
reaping; 2-wheel, l-row reaping; 2-wheel, 2-row 
reaping. 
Suzue Agricultural Machinery Co., Ltd. 
144-2 Gomen-cho, Nankoku-Shi 
Kochi-Ken 783, Japan 


Iseki Model RS300 


A single-row reaper binder, its 3.85 h.p., 
four-cycle, air-cooled, gasoline engine has two 
forward and one reverse speed. Paddies of all 
heights ranging from 60 to 120 centimeters can 
be efficiently harvested. 





Kubota Harvester 
Agriculture Canada 


Iseki Agricultural Machinery Mfg. Co., Ltd. 
1-3, Nihonbashi 2-chome, Chuo-ku 
Tokyo 103, Japan 


Models similar to the Iseki 2d Suzue 
binders for cutting and bundling rice and cereal 
crops are available from: 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 





Kubota, Ltd. 
22 Funade-cho, 2-chome, Naniwa-ku 
Osaka, Japan 





CeCoCe binder for rice and cereal crops. 
Agriculture Canada 


Vacuum Blower Harvester 

The vacuum blower harvester was devel- 
oped by the Engineering Research Service, Agri- 
culture Canada to quickly harvest two-row 
research cereal plots by cutting a minimum 
amount of material and transferring the cut ma- 
terial directly into a bag. Attachments at the 
front hold the cutter bar and act as a pivot for 
the gathering mechanism. It is supplied with a 
two-speed transmission and an air-cooled gaso- 
line engine. All functions are adjustable. 





Vacuum Blower Harvester 
Agriculture Canada 
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Craftsman Machine Co. 
GI Heaton 
Winnipeg 2, Manitoba, Canada 






Poynter Stripper Harvester 

The Poynter pneumatic stripper harvester 
uses a comb to guide standing crops into a cylin- 
der where heads are removed and threshed by the 
combination of impact from the cylinder and 
stripping through the comb. The chaff is re- 
moved by an air blast created by the cylinder. 
The straw is not cut. The unit is self-propelled 
and has a 24-inch swath extendable to 36 inches 
by additional crop fingers. The height of the 
comb is adjusted by a hand crank during opera- 
Con. 

The Poynter box stripper is similar to the 
pneumatic stripper except that all the stripped 


Poynter Harvester 
Agriculture Canada 


material is coHected in an 8-cubic-foot box. ‘This Similar harvesters are also manufactured by: 
type of stripper is used in conjunction with a 
plot thresher to further thresh the collected ma- Monier Metal Products, Ltd, (Quick Harvester) 
terial. The box stripper is normally hand- 749 Port Rd. 
propelled, but it is also available as a power- Woodville, South Australia 
propelled unit. 

Winter Industries Products Pty., Ltd. (Waite 
Poynter Products Pty., Ltd. Harvester) 
52 Greenaway St. 41 Lairna St. 
Bulleen, Victoria, Australia Athol Park, South Australia 


The IRRI Stripper Harvester, 
which is currently being 
developed in the Philippines. 
International Rice Research 
Institute 








IRRI Scripper Harvester stripper harvester is a somewhat expensive, labor- 
Presently under development at the Inter- replacing machine, particularly suited for coun- 
national Rice Research Institute, the six-row tries like Japan where labor costs are high. In 
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North America, a macttine like this might offer 
an alternative to the combine harvester. 


International Rice Research Institute 
P.O. Box 933 
Manila, Philippines 


COMBINE HARVESTERS 


As the name implies, a combine harvester- 
thresher performs the multiple operations of 
harvesting and threshing a crop in a single pass 
over the field, the sequence of operations being 
cutting, conveying to the threshing mechanism, 
threshing, winnowing, cleaning, and finally, 


eithe« bnwing ay delivarin= she. weet: To 
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a bin, and from there to a trailer or truck along- 
side the machine. Because each of these separate 
operations are performed at the same time in a 
combine harvester, the resulting machine is 





The IRRI Stripper Harvester in 
a field trial. 
International Rice Research Institute 





necessarily complicated and expensive. 

A combine can also be used either to pick up 
and thresh crops which have been previously cut 
and left in the swath, or as a stationary thresher 
for handling crops which have been cut and 
stacked. Separate headers, front end reaping 
mechanisms, are required for harvesting cereal 
and maize crops. Special attachments allow some 
combines to windrow or chop and scatter straw 
as well. Earlier models of combines were pulled 
by a tractor; ihe cutting and threshing mecha- 
nism was driven either by an auxiliary engine 
mounted on the combine or by the tractor engine 
through its power take-off shaft. Modern com- 
bines are self-propelled. 

The losses from combine harvesting may be 
weiss Sotious unless 2 constant watch is kept 
for signs of unsatisfactory threshing. Conditions 
may change from one hour to the next, and it 
may he necessary to vary the adjustments several 
times during a day for best results. 





THE FIELD FOR THE SMALL, COMBINED, 
HARVESTER-THRESHER * 


By W. M. Hurst 


Editor's note: A 1935 look at the harvesting needs of 
the small farmer reveals that litde has changed in the 


past 40 years or more. 


* Reprinted with permission from Agricultural Engineering, June 1935. 
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The development and widespread use of the combine was retarded for over 75 years because farm- 
ers, grain dealers, and farm machinery manufacturers thought it would work successfully only on the 
Pacific Coast. After the practicability of the combine had been demonstrated in the Great Plains 
states, it was predicted that its use would be restricted to areas where large-scale farming was practiced 
in dry areas. The demand for combines for harvesting soybeans in the corn belt, the intiuiaction of 
the one-man combine, and the windrow harvester again made possible a wider use of this type of 
equipment. 

Few, if any, agricultural machines are more efficient in performing the work for which they are 
intended than combines. However, the cutter bar is designed for heading ripe, dry grain and the 
cylinder, for threshing such material. In harvesting soybeans in the South, it is necessary to cut the 
plants within two or three inches of the ground and to handle a large volume of tangled vines and 
green weeds. In combining rice in the South, it is also necessary for the machine to handle not only 
green (unmatured) straw and weeds, but also much more straw than is customary in harvesting wheat. 

The combine is also one of the few machines which may be purchased as well as operated at a 
lower cost than the equipment which it replaces. It is not, however, sufficiently low in first cost to 
permit its use on thousands of farms where general-purpose tractors are used. A smail, inexpensive 
combine of somewhat different design than those now on the market would, it is believed, be used 
on many small farms in the east, north central, and some of the middle and south Atlantic states for 
small grain, in the south Adantic and east south central states for soybeans, alfalfa, and clover, as 
well as a stationary thresher for cowpeas and other legumes. 

For wider use in states east of the Mississippi River, the following features appear to be desirable 
and, in some cases, essential for a small combine: 


I. Capacity to cut a 5- or 6-foot swath 
2. A threshing cylinder designed for a large mass of straw and vines; possible width of the 
cylinder the same as the width of the cutter bar 
3. A reel of such design as to gently pull the crop back on the elevator without shattering 
4. An overall width of the machine to be not more than 12 feet, or of such design that not more 
« than 15 or 20 minutes are required to get the machine in condition for transporting from 
one field to another 
5. Weight from 2,500 to 3,000 pounds 
6. A maximum cost to farmers of $500 
7. Suitability for smail grain, soybeans, and other legumes 
8. Drive by power take-off from a tractor 
9. Possession of a means for quickly adjusting concaves and reel—preferably from the driver's or 
operator's platform 
10. A flexible mounting—pneumatic rubber tires or springs. 
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from 0 to 6 mph. The threshing mechanism 








COMBINE HARVESTERS 

K.E.M. Research Plot Combine Model SP 50 

Available for about half the price of the 
smallest popular farm combines in the United 
States, the K.E.M. Research Plot Combine has a 
large-capacity cylinder and a wide range of speeds 
making it possible to harvest a wide variety of 
crops. This self-propelled unit employs a 17.5 
h.p. gasoline engine and a hydrostatic ground 
drive with infinite speeds forward or reverse 
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utilizes a 15-inch by 27-inch rasp bar cylinder 
and an air and shaker sieve after cutting a 54-inch 
swath. The header is comprised of a sickle bar 
cutter and guards, a power reel with delivery to 
the cylinder by a 27-inch wide conveyor belt, and 
hydraulic lift. 


K.E.M. SP 4000 
Much larger than K.E.M.’s SP 50, this 
research plot combine has a 53 h.p., gasoline, 
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four-cylinder, Volkswagen engine. It has a 12. 
inch ground clearance, weighs 6,800 pounds 
(shipping weight), and has overall dimensions of 
208 by 75 by L18 inches. The hydrostatic ground 
drive has two speeds for a traveling speed rang- 
ing between 0 and 12 mph. It comes with two 
adjustable sieves and a 27- by 80-inch straw rack. 
It can cut a width of 7 feet and has a 28-bushel- 
capacity grain tank. With grain and corn head- 
ers, it hag multicrop versatility. 





SP 4000. Combine 
KEM. Corp. 


Kincaid Equipment Mfg. Corp. 
P.O. Box 47] 
Haven, KS 67543 
ALMACO C-F Plot Combine 
This combine, designed for research test 





K.E.M. Research 
Plot Combine SP 50 
K.E.M. Corp. 








The ALMACO Plot Combine with 4 corn header. 
Allan Machine Co, 

plots of small grains, corn, and soybeans, is self- 
propelled by a 37 h.p. gasoline engine. Its 
hydraulic system powers the forward and reverse 
drives, the variable speed thresher, the lift on the 
header assembly, and reel and drive on the vari- 
able-speed reel. It has an underslung, self- 
cleaning, adjustable, concave rasp bar. The 
5iy-inch sickle bar cutter is accompanied by 
headers for small grains and corn which have 
bean saver snouts for soybean harvesting. It 
weighs 5,000 pounds, is 17 feet 6 inches long and 
7 feet wide. 


Allan Machine Co. 
P.O. Box 112 
Ames, IA 50100 
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Fhe ALMACO Piet Combine with a soybean header. 
Allan Machine Co. 


INTERNATIONAL SOURCES OF 
COMBINE HARVESTERS 


CeCoCo Midget Combine 

To thresh grain in a traditional fashion, 
men and women swing sheaves over their 
shoulders and beat them down into a tub, or 
they have buffaloes and oxen tread on them, 
These methods result in significant grain losses 
due to shredding, incomplete threshing, and a 
high incidence of grain damage. 

The people at CeCoCo explain that “the 
need for a simple and efficient rice combine is 
essential. Fhe shortage of labor has made it 
difficult to reap sufficiently fast, creating a bottle- 
neck at harvest time. Furthermore, the loss and 
damage incurred by the traditional methods of 








The Wintersteiger Kultraplant 
with a corn header. 
Walter & Wintersteiger 
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harvesting and threshing could not be afforded 
in view of the rapidly increasing population and 
its inherent foed problem.” 

To solve this problem, they have developed 
the CeCoCo Midget Combine. Their 6 to 9 h.p. 
unit with six forward and two reverse speeds 
is claimed to reap and thresh approximately 1 
acre of rice, wheat, or barley per 8-hour day, 
utilizing an air current design. This is one mod- 
ern machine which helps to improve the soil 
organically, since straw is left in the field to rot 
into humus. 





CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Iseki 


Iseki manufactures two combine harvesters. 
Model HD660R has a 9 to 12 h.p., air-cooled, 
four-cycle gasoline engine and it is capable of 
covering 1.5 to 2.5 acres per 8-hour day. The 
harvesting mechanism employs a reciprocating 
mower for cutting and a Japanese type of 
thesher. It discharges the hay at intervals in fixed 
quantities to facilitate pickup. Their larger 
model, the Cosechadora HD 2000, has a 25 h.p., 
water-cooled engine which will harvest from 4 
to 6 acres in an 8-hour day. 


Iseki Agricultural Machinery Mfg. Co., Led. 
1-3, Nihonbashi 2-chome, Chuo-ku 
Tokyo 103, Japan 
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The Kultraplant Pam 150-S 

A self-propelled combine with a 63-inch cut, 
the Kultraplant is specially designed for small 
seed plats. The table, reel, and cylinder are 
comparable to a convettional combine, but seed 
is separated by air currents. ‘The unit is powered 
by a Volkswagen engine and has three speeds 
nd one reverse with a device to vary 











The Wintersteiger Kultraplant 
with a bean header, 
Walter & Wintersteiger 


Hege 125 
According 


to Agriculture Canada, 
German Hege 125 differs from the Pam 150 in 
that it has straw walkers and a short cleaning 
sieve. A wide rubber belt is used to convey cut 


the 
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the speed in each gear. Cleanup time is claimed 
to be IL minute. A 180-degree turn can be made 
ina pathway 20 feet wide, and the wheel tread is 
inside the width of the cut. 


F. Walter & H. Wintersteiger 
K.L., A~4910 Ried im Innkreis 
Dimmelstrasse, Austria 





Hege Combine 
Agriculture Canada 






material to the cylinder; it does not have a reel. 
There are viewing doors to the screens and straw 
walkers. An overcapacity fan is used to blow the 
separating area clean at the end of each plot. 
The cutting width is 49 inches, the total 
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length is 12.8 feet and total width, 51 inches. 
This combine is also powered by a Volkswagen 
engine with a combined four-speed transmission 
and variable-speed drive. It is possible to cut a 
plot 39.7 inches wide and 32.8 feet long in 1 
minute, including the time to clean the machine. 
Models are being used at Oregon State and 
North Dakota State Universities in the United 
States. 


Hans-Ulrich Hege 
Saatzuchtmaschinen 

7112 Domane Hohebuch 
Waldenburg/ Wiirtt, Germany 


United States Parts outlet: 


H & N Equipment, Inc. 
Colwich, KS 67030 


Garvie Plot Combine 

The Garvie Plot Combine, developed by the 
National Institute of Agricultural Engineering 
in Great Britain, employs a canvas to convey the 
cut material to a rasp bar cylinder with a 
grate-type concave. Threshed grain falls through 
the concave to a conveyer belt which carries it to 
a grain pan. Straw is thrown into a collection 
bin and then removed by hand. The straw must 
be shaken when removing it to shake out any 
grain still in the straw. A special cleaner has 
been developed to further clean the sample. 

The cylinder is direct-driven from a 7 h.p. 
engine. Wheel drive is by fixed displacement, 
double-volume, hydrostatic transmission to a 
single rear wheel, giving speeds of I or § mph in 
forward and reverse. 

The total width of the machine is 4 feet 10 
inches and the overall length, not including the 
reel, is 12 feet 3 inches. The driver sits at the 
side of the machine. Capacity is about 20 four- 
row, 10-foot plots per hour. 


R.G. Garvie & Sons 
2, Canal Rd. 
Aberdeen, Scotland 


Stationary Combines 
Two makes of small European combines 
with 7-foot tables are available fitted with a 
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large air compressor and nozzles located at 
strategic positions to make the combine self- 
cleaning. Also, extra rubber parts are fitted to 
the elevator flights. 


Bolinder Mumktell 
Eskilstuna, Sweden 


W. Rosenlew & Co, 
A.B. Engineering Works 
Pori, Finland 


Suzue Combine 

Another combine to accommodate the aver- 
age 3-acre Japanese farm is mounted on a walk- 
ing tractor chassis and is available with wheels or 
tracks. The combine is unconventional in that 
air currents are used for the reel and for separa- 
tion after threshing. Heads are cut off by contra- 
rotating rotary cutters at the front. Two 
threshing drums thresh the cut crop and deliver 
the material to the airstream in the cleaning sec- 
tion; the chaff and short straw is thrown out by 
a blower. The cleaned grain is then fed through 
an auger to a blower which blows it into a sack. 
The remaining stubble is cut into 5- to 6-inch 
pieces by circuiar cutters at the rear of the 
machine. A capacity of 1 acre per day is claimed. 
The combine is powered by a 9 h.p. kerosene 
engine and has a six-speed gearbox with a unique 
locking axle that gives good traction and 
maneuverability. 


Suzue Agricultural Machinery Co., Ltd. 
144-2, Gomen-cho, Nankoku-Shi 
Kochi-ken 788, Japan 


Sold by: 


Nissho Canada, Ltd. 
100 University Ave. 
Toronto, Ontario, Canada 


FORAGE CROPS 


FORAGE HARVESTERS 
The forage harvester has been developed 
fairly recently for collecting grasses or other 
forage crops from the field in their green stage 








to be used later for making either silage or 
artificially dried feed. Earlier models of a field 
forage harvester consisted of a stationary 
chopper-blower mounted behind a reciprocating 
mower or behind a pickup reel for collecting 
previously mown grass. Power to the chopper. 
blower was provided either by an independently 
mounied engine or through the power take-off 
shaft of the driving tractor. However, these 


models have now been largely superceded by the 
modern flail-type forage harvester ‘where the 
mower unit or the pickup reel and the chopper- 
blower are no longer used. 

The principle of operation involves flails, or 
blades, which are hinged on a shaft or cylinder 


. The full-width adjustable crop deflector bends 
standing plants over sa knives can cut stems 
close ta the ground. Once cut, the stems are 
conditioned by repeated iight coniact with 
knife edges, ensuring uniform, effective con- 
ditioning and soft, palatable hay. 

. At a maximum speed, plants move up and 
over the rotor without further contact with the 
knives so the upper leafy portions of the 
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which rotates at a high speed as the machine is 
being driven forward. The flails cut the station- 
ary vegetation by impact, in a manner similar to 
a hand-operated grass slasher or a conventional 
rotary lawn mower. Rotating at high speed, they 
also act as a fan and provide a draft of air and 
the necessary momentum for blowing the cut ma- 
terial up through an elevated exit spout. The 
shape of the spout directs the cut material into 
a trailer at the rear with the help of an adjust- 
able end flap. The height of the cut is regulated 
by adjusting the wheels on which the machine is 
mounted. Some flail mowers simply cut high 
grasses and leave them in the field to be raked or 
bated. 


plants are undamaged. 

A deflector at the rear slows down the speed 
of the plants and also fluffs and directs the hay 
down to the rear. 

. Gut and conditioned material falls gently on 
top of the stubble into a loose, fluffy swath or 
into a neat windrow of your selected width 
and density, depending on shield adjustment. 

Aveo Corp. 


The Flail mower consists of a solid shaft with loosely 
kung, pivot-mounted blades rotating at high speeds. 
This creates a tremendous chopping action, putling 
material in from the front, shredding it, and distrib- 
uting it evenly over the field. The blades simply 
fold back when they strike rocks or debris, returning 
to a cutting position when the obstruction is passed 
over. 
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the medern forage harvester, built as a 
compact power take-off-driven unit, can perform 
the multiple operations of cutting, chopping, 
and loading green grass, dry hay, and other silage 
crops inte a trailer in one pass over the field. It 
can also be used as an implement for the care of 
meadowland by cutting local concentrations of 
coarse grass and weeds, for distributing manure, 
and fer removing molehills. 








Swift Current Forage 
Harvester 
Agriculture Canada 


grasses, legumes, or corn up to 3 feet high can be 
harvested. The sample box holds 6 cubic feet 
and is hinged so that it may be emptied by one 
person. An improved model is now available. 


REM Mfg. 
Swift Current 
Saskatchewan, Canada 


KEM Plot Forage Harvester 

The Kincaid Plot Forage Harvester was 
developed for cutting crops when there is a need 
for weight data in research experiments. It is 
also used on smal! plots when crops must be 
harvested in a stationary thresher. Maneuver. 
ability is good, and steering is accomplished by 
use of two hydrostatic pumps. This enables it to 
be used in very small areas. The pickup reel is 
effective in lodged crops, and the pickup angle on 
the bats is adjustable by a rotating cam plate on 
the end of the reel. The collection box is easily 
dumped. Pickup reel, hydraulic header lift, 
header gauge wheels, and electric start are all 
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Swift Current Harvester 

The Swift Current forage plot harvester cuts 
forage material with a flail-type cutter and 
delivers it to a collection bin, The harvester is a 
two-wheel walking-type powered by a 7 hp. 
engine. The width of cut is 24 inches, and 





standard equipment. Ie measures 56 inches by 
49 inches Ly 156 inches, weighs 1,520 pounds, 
utilizes a conventional sickle cutting bar in 
3-inch sections arid uses an 8 h.p. engine for 
cutting a 54-inch swath. 


Kincaid Equipment Mfg. Corp. 
P.O. Box 471 
Haven, KS 675438 


Mott Model J-60 

Model J-60 is a 60-inch, rear-mounted mower 
designed specifically for the Kubota L15 or other 
compact tactors (see chapter four). With a 
modified three-point hitch, it runs off a tractor 
power take-off with a 25 h.p. maximum. It can 
be used to mow lawns, and shred weeds for 
mulch, as well as cut up forage crops. A unit like 
this is particularly helpful to the organic farmer 
who wants to incorporate organic material into 
the soil with rototilling blades but who needs to 
have the crop residue finely chopped first to 
avoid clogging the tines. The mower will leave 














stubble % to 3 inches high and cut a 60-inch 
swath, A wiplemower gang arrangement is 
possible for a swath of 10 feet 4 inches. This 
arrangement wulizes two self-powered trailer-type 
towers with § h.p. engines. 


Mott Model 18-60 

Designed specifically for the front power 
take-off af the Bolens [886 tractor, this front-end, 
60-inch model employs hammer knife safety flails 
as the cutting tools on this unit. The knifelike 
fiails have an edgewise cutting action which pro- 
vides a cleaner cut and uses less power than con- 
ventional flail mowers. It is called a safety flail 
mowing system because, being lightweight and 
free swinging, the flails fold back when hitting an 
obstruction to abserb the force of impact and 
minimize the danger of objects being thrown by 
the blade. 


Mott Mode! T38 

A unit io be towed, the T38 cuts a 38-inch 
swath and employs an 8 h.p. engine. It attaches 
quickly to any tractor drawbar wits a cotter pin. 

Other nits are available specifically 
designed for most major farm and garden trac- 
tors, including the Allis-Chalmers 616 and 620 
and the John Deere 300 and 400 tractors. 


The above harvesters are manufactured by: 
Mott Corp. : 
500 Shawmut Ave. 

Le Grange, IL 60325 


Haban’s 12 h.p. self-propetied flail mower, 
complete with riding suliy. 
Haban Mfg. Co. 
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Gehl FC72C Chopper 


Gehl offers a wide range of large forage 
harvesters, and their smallest unit, the FC72C 
(tail chopper, requires a 40 h.p. tractor or larger. 


Gehl Co. 
West Bend, WI 53095 


Western Bear Cat Chopmaster 

The Chopmaster requires the power of a 
two- or three-plow tractor for cutting a 6-foot 
swath of corn or cotton stalks and for mowing 
jobs. It operates from a 540 rpm power take-off 
shaft and fits any drawbar. Models are available 
with or without a blower, a discharge elbow, a 
cutter head, or an auger. 


Westernland Roller Co. 
Hastings, NE 68901 


New Idea Cut/Ditioner 

New Idea offers a 7-foot windrowing mower 
requiring a minimum of 40 h.p. as their smallest 
unit. 


AVCO Corp., New Idea Farm Equipment Div. 
First & Sycamore 
Coldwater,OH 45828 


Haban Flail Mo 

The Flaii Mo is designed for front mounting 
on compact tractors of 7 h.p. or more. Two sizes 
are available, a 36-inch size with 80 knives and a 
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48-inch size with 120 knives. It will cat tall 
grasses and brush to a minimum height of I inch 
without throwing stones. Depending upon con- 
ditions, it can be operated at speeds from 1 to 4 
mph. 


Haban Mfg. 
2100 Northwestern Ave. 
Racine, WE 53404 


INTERNATIONAL SOURCES OF 
FORAGE MOWERS AND HARVESTERS 
Jumil JF-I! 

The JF-1 operates at a rate of 8 kph for an 
output ef 15 tons per hour from @ tractor’s power 
take-off shaft. A 35 h.p. or larger tractor is 
required to power the unit. 


Jumil 

Justino de Morais, Irmaos S.A. 
Rua Ana Luiza, 568 Cx, Postal 75 
Batarais, Brazil 






Hay harvesting 
in the late 1800s. 
The Implement 
Age, 1894 





RAKING HAY 


Once forage crops are cut and allowed to 
dry, they have to be gathered, The Rake Factory 
in Suffolk, England is still making hay rakes by 
hand, along with their handmade wooden scythe 
snaths. Wide, lightweight wooden rakes with 
long pegs for teeth are used for raking by hand. 
An early method of hay collection was a ground- 
driven, animal-drawn contraption with raking 
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arms which carried hav up a primitive (but 
clever) type of conveyor and dropped it onto a 
wagon. 

Today, baling is popular but most balers 
require the power input of a large tractor. How- 
ever, one Italian manufacturer makes a baler 
attachment for a two-wheel tractor. They are 
Pasquali Macchine Agricole, Via Nuova 30, 
50041 Calengano (Frenge) Italy. In North 
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ont 





ment for the front end of a tractor. Made of 
wood, the rake becomes stick and slippery with 
use and glides easily across hay stubble. A 
hydraulic lift facilitates unloading hay onto a 


cart. 














ee ee ee 
America, you can write to Pasquali USA, P.O. 
Box 6235, Verona, WI 53716. 

The Texas Agricultural Extension Service of 
the Texas A & M University System has devel- 
oped detailed building plans for a raking attach- 


TRON BRACES 4504" STRAP LON, ee FENDER SUPPORTS 
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Plans for @ front-mounted, 
tractor-operated hay rahe. 





SUGGESTIVE LIFT USING 
Pom, HYDRAULIC LIFT CYLINDERS 


A BARS AITACH TO 
DeAWeAt WITH UP ANP 
DOWN HINGE ACTION 


HARVESTING CORN 


Corn is grown as a row crop, and because 
its stalks are rather thick and tough when ma- 







ture, specialized equipment is necessary for har- 
vesting the crop by mechanical means. For small 
acreages under the peasant farming system, har- 
vesting is still carried out by hand. 
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HAND HARVESTING 
Corn Pegs 

The easiest way te harvest corn by hand is 
te allaw it te hang on the stalk until the plant 
is dead and brown. Then, move down one row 
after another, husking the ears and tossing them 
ente a wagon, cart, or pickup truck, In the past, 
farmers used many kinds of husking pegs 
strapped to their fingers or the palm of one hand 
to rip the husk loose from the ear with one swift 





Stripping the husk away. 






ver the years, improvements came to the 
husking peg, the ultimate being a sort of finger- 
tess leather glove with a steel plate riveted to it. 
The plate had a steel hook on it which ripped 
open the husk when the husker ran the palm of 
his hand down the ear of corn. A good husker 
could perform this operation with amazing speed 
and skill and could husk a bushel of corn from 
the stalks in less than a minute. 


Corn Knives 
A simple tool called a corn knife, shaped 
like a sword or machete, is used to cut stalks 
about 4 inches from the ground. Some have 
long handles and serrated edges. 
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Husking Peg. 





downward motion. ‘Fhe original husking peg 
was x simple piece of wood or bone about 4- 
inch in thickness, sharpened to a point at one 
end, and held in the middle joint of the fingers 
of the right hand. A string or leather thong held 
it to the fingers. The husker would slash open 
the husk with the point of the peg, grab a section 
of husk between thumb and peg, and tear it off 
the ear. You can do the same with your fingers, 
but it takes longer and is harder on the fingers. 






Corn Kuife. 
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Chopping cornstalks with a corn knife. 








NORTH AMERICAN SOURCES OF CORN-HARVESTING TOOLS 
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CUMBERLAND GENERAL STORE X x X 
GLEN-BEL'S COUNTRY STORE X 
LEHMAN GOOD NEIGHBOR CATALOG x 
A. M. LEONARD & SON, ING. X 
BEN MEADOWS CO. —* X 
MOTHER'S GENERAL STORE CATALOG mat X 
NASCO AGRICULTURAL SCIENCES x xX 
NORTHEAST CARRYING TRADING CO. xX 
SEYMOUR MEG. CO. x 
THE UNION FORK & HOE CO, X 
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INTERNATIONAL SOURCES OF CORN-HARVESTING TOOLS 
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FERFOR x 
KUMAR INDUSTRIES Xx 
LASHER TOOLS PTY., LTD. X x 
RALPH MARTINDALE & CO, LTD. X 
SHW SCHWABISCHE HUTTENWERKE GMBH xX 
SEL#-SUFFICIENGY AND SMALL-HOLDING SUPPLIES x 
SOGIE . = DES FORGES TROPICALES X 
FRANZ SONNLEITHNER K.G. x 
SPEAR & JACKSON TOOLS, LTD. x 
SYNDICAT DE L'OUTILLAGE AGRICOLE ET HORTICOLE x 
UBUNGO FARM IMPLEMENTS x 
WOLF AND BANGERT WERKEUGFABRIK X 











MECHANICAL CORN HARVESTERS 


Corn Binder 

Rarely used anymore, a corn binder could 
still be handy on a homestead if one could be 
found in running order. Just as with grain, the 
binder cuts the stalks of corn with a small 
reciprocating sickle bar, then bunches and binds 
the stalks into bundles with an automatic tier. 
Binders were made for use with both horses and 
tractors, and some were powered by the tractor’s 
power take-off, 


Corn Picker 


The commonly accepted colloquial name 
for the machine that replaced binders and the 
old method of harvesting corn is a corn picker. 
The picker strips the ear off the stalk as the 
machine moves down the row, husks the ear, and 
tosses it into a trailing wagon, leaving the stalk 
standing. One-row pickers are commonly avail- 
able in the Corn Relt region of the United 


States and would suit many small homestead 
operations. An ald one-row, pull-type corn picker with a con- 
veyor and PTO connection. 
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Mechanical single- or raultiple-row pickers 
are equipped with snapping rolls te remove the 
cobs from the standing stalks, The power re- 
quired to operate the machine ts provided by the 
tractor’s power take-off shaft, although. self- 
propelled units or those mounted integrally on 
the tractor are also available. The machine is 
provided with a gatherer, or header, which guides 
the standing stalks in a row along a throat to the 
revolving. snapping rolls, where the cobs are 
pinched and snapped from the stalk. The cobs 
then drop onto an elevator system for conveyance 
to a trailer which is drawn beside or behind the 
machine. Most harvesters do not cut the stalks 
from the ground. 

A simple, snapper type of corn harvester 
does not remove the husks from the cob, while a 
picker-husker is equipped with a husker attach- 
ment for removing the husks after snapping. A 
more recently developed machine is capable of 
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shelling corn in the field after snapping snd 
husking; another type can also shred the stand- 
ing stalk after the cobs have been removed. 
Corn harvesters are generally classified according 
to the number of rows harvested and the way in 
which the machines are attached to the tractor. 


SOURCES OF CORN HARVESTERS 


New Idea One-Row Snapper and Superpicker 
New Idea offers two corn pickers which can 
be operated with a minimum of 2.35 or 40 h.p. 
tractor, with power to spare for pulling a loaded 
wagon behind. The picker removes husks but 
leaves kernels on the cob while the snapper 
leaves husks on as well. The picker weighs 2,400 
pounds, the Snapper less than 2,000 pounds. 


AVCO Corp., New Idea Farm Equipment Div. 
First & Sycamore 
Coldwater,OH 45828 


New Idea Corn Harvester. 
Avco Corp, 





KMN Single-Row Corn Chopper Model MBJ 


The model MBJ harvests corn as a forage 
crop at a rate of approximately 30 tons per hour 
when operating at a speed of 4.35 mph. Power 
is supplied by the power take-vff shaft of a 30 
h.p. or larger tractov. It is 8 feet long and weighs 
860 pounds. A larger model, MB-37 is also avail- 
able. 





KMN Modern Farm Equipment, Inc. 
12 Sullivan St. 
Westwood, NJ 07675 


Corn Combines 

A corn combine is the same machine as a 
grain combine, but it has a different header and 
different screens. It picks, husks, and shells the 
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corn in one Operation, Just as many large 
American-manufactured combines are inter- 
changeable for wheat and carn, se tog are many 
of the snaller combines discussed earlier in this 
chapter. 





ROOT CROPS 


Root crops like potatoes, cassava, and sweet 
pocatoes, which form their fruits under the soil, 
are usually grown in small acreages; so the high 
cost of specialized harvesting equipment is not 
justified by the amount of labor saved or the 
increase in output. However, a number of uni- 
versal root-harvesting machines have been devel- 
oped which can be used for a number of similar 
crops with only minor modifications to some 
of the parts. This way, the capital cost of the 
harvesting machine can be distributed over a 
number of crops,:a particular advantage for the 
diversified organic farm. 

The simplest and oldest implement for 











This horse-drawn digger has a 
ground-driven conveyor to lift 
potatoes onto the shaking sifters 
behind the aperator’s seat. 

The Implement Age, 1894 





ee 


SOURCES OF HARVESTING PLOWS 


LD.C.-Bornu Groundnut Lifter and 
LT. Groundnut Lifter Plans 

The LD.C.-Bornu Groundnut Lifter was 
originally developed in a joint USAID/ Ministry 
of Agriculture project at Maiduguri for the 
savanna area of northern Nigeria. This tool was 
later introduced by the LD.C.-Zaria for manv- 
facture by local blacksmiths, and it was more 
recently adapted for local manufacture at the 
LT.D.G. Project at Magoye, Zambia. The lifters 
have no sifting tines but were designed spe- 
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harvesting potategs, still in use for small-scale 
work, is the potato-raising plow. A modified 
moldboard digger raises the potatoes from the 
ground onto prongs which sitt the tubers from 
the soil. 

The clevator-digger for potatoes carries a 
metal elevator chain composed of parailel links, 
which run on agitator sprockets behind the lift- 
ing shave. The soil is shaken through the links 
of the chain web, and the potatoes are delivered 
partially clean at the rear of the machine in a 
harrow row ready to be gathered by hand. ‘Tak- 
ing the process one step further, some harvesters 
have another set of chains working either behind 
or at right angles to the first one to deliver the 
potatoes to an accompanying cart. 

The most difficult operation in potato har- 
vesting is the separation of stones and clods 
which are about the same size as the potatoes. 
It is necessary to follow harvesting with a step 
for separating the potatoes from the debris by 
hand. At this time, the potatoes are usually 
graded for size and quality. 





cifically fer groundnut raising (peanuts and 
legumes). 


Intermediate Technology Publications, Ltd.* 
9 King St. 
London WC2E 8HN, England 


Hert Digger 
Digging five times faster than a hand tool, 


*Intermediate ‘echnology publications can be 
ordered from International Scholarly Book Service, 
Inc., Box 555, Forest Grove, Oregon 97116. 














corn in one operation. Just as many large 
American-manufactured combines are inter- 
changeable for wheat and corn, so too are many 
of the smaller combines discussed earlier in this 
chapter, 





ROOT CROPS 


Root crops like potatoes, cassava, and sweet 
po.atoes, which form their fruits under the soil, 
are usually grown in smail acreages; so the high 
cost of specialized harvesting equipment is not 
justified by the amount of labor saved or the 
increase in output. However, a number of uni- 
versal root-harvesting machines have been devel- 
oped which can be used for a number of similar 
crops with only minor modifications to some 
of the parts. This way, the capital cost of the 
harvesting machine can be distributed over a 
number of crops,-a particular advantage for the 
diversified organic farm. 

The simplest and oldest implement for 








This horse-drawn digger has a 
ground-driven conveyor to lift 
potatoes onto the shaking sifters 
behind the operatoar’s seat. 

The Implement Age, 1894 





SOURCES OF HARVESTING PLOWS 


LD.C.-Bornu Groundnut Lifter and 
LT. Groundnut Lifter Plans 

The [.D.C.-Bornu Groundnut Lifter was 
originally developed in a joint USAID/ Ministry 
of Agriculture project at Maiduguri for the 
savanna area of northern Nigeria. This tool was 
tater introduced by the 1.D.C.-Zaria for manu- 
facture by local blacksmiths, and it was more 
recently adapted for local manufacture at the 
LT.D.G. Project at Magoye, Zambia. The lifters 
have no sifting tines but were designed spe- 
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harvesting potatoes, still in use for small-scale 
work, is the potiuto-raising plow. A modified 
moldboard digger raises the potatoes from the 
ground onte prongs which sift the tubers from 
the soil. 

he elevator-digger for potatoes carries a 
metal elevator chain composed of parailel links, 
which run on agitator sprockets behind the Lift- 
ing share. The soil is shaken through the links 
of the chain web, and the potatoes are delivered 
partially clean at the rear of the machine in a 
harrow ruw ready to be gathered by hand. Tak- 
ing the process one step further, some harvesters 
have another set of chains working either behind 
or at tight angles to the first one to deliver the 
potatoes to an accompanying cart. 

The most difficult operation in potato har- 
vesting is the separation of stones and clods 
which are about the same size as the potatoes. 
It is necessary to follow harvesting with a step 
for separating the potatoes from the debris by 


hand. At this time, the potatoes are usually 
| graded for size and quality. 















cifically for groundnut raising (peanuts and 
legumes). 


Intermediate Technology Publications, Ltd.* 
9 King St. 
London WC2E 8HN, England 


Hert Digger 
Digging five times faster than a hand tool, 


* Intermediate ‘Lechnology publications can be 
ordered from International Scholarly Book Service, 
Inc., Box 555, Forest Grove, Oregon 97116. 


































The Hertecant potato-raising plow, mounted on an 
Agria two-wheel tractor. 
Willem Hertecant 


this digger is attached to a multipurpose main 
bedy. Other attachments include a hoe and 
ridger. The digging element weighs 37.5 pounds, 
the forecarriage 55.2 pounds. There is a choice 
of a single or double handle, made to order. 





W. Hertecant 
9200 Kwatrecht 
Wetteren. Belgium 


AEB! Potato-Harvesting Attachment 
With their model AM 75 two-wheel tractor, 








LDC. Groundnut Lifters. 


HARVESTING EQUIPMENT 





AEBI offers 2 potato digger with a longsifting 


provision for rooting out potatoes and leaving 
them piled on top of the soil in a neat row. It is 


adapted for operation on a 35-percent slope. 


AEBI & Co. AG 
CH-3400 
Burgdorf, Switzerland 





| AEBI Potato Harvester 
‘ AEBI and Co. 
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Other Potato Diggers for 2-Wheel Tractors Are Pasquali U.S.A. 








Made By: ; Verona, WI 53592 

AMC Equipments W. Hertecant 

Biznvillers 6211 Fonequevillers 9200 Kwatrecht 

Boite Postale 5, France Wetteren, Belgium 

Bouyer Pasquali Macchine Agricole s.p.a. 


B.P. 23 Via Nuova, 30, Calenzano 


Tomblaine 54510, zrance | Firenze 50041 FI 082, Italy 


MECHANICAL POTATO PICKERS 


by A. A. Stone and Eric Patterson 





Editor's note: This article describes some of the old: 
time tools of potato harvesting. Looking back is a way 
of looking ahead for smalt farmers who recognize the 
value of old tools and can put them to work in a 
modernized way. 


Before many years, the job of pickirg potatoes will be entirely a machine operation. Hand lahor has 
been eliminated in nearly all of the other operations necessary to potato growing, and machines are 
even now on the market that eliminate the laborious job of hand picking. 

Two types of mechanical potato pickers were used at the New York State Institute of Applied 
Agriculture at Farmingdale in 1929. These were picking machines only and had no sorting or 
grading attachment. Each of these machines employs a different principle. 

In one, the potatoes are carried upward on the picker-elevator and emptied into bags at the 
rear of the elevator. While passing up the elevator, men on both side platforms must discard the 
vines, trash, and stones to prevent them from being bagged with the potatoes. The successful opera- 
tion of this machine requires thorough separation at the digger, so that the load falling on the 
picker-elevator is reasonably clean. For best results, it should be used with a power-driven digger 
having a seven-foot main elevator, and either the usual vine turner and shaker or an extension 
elevator in the rear of the main elevator. 

The other type was used for digging the entire crop on the Institute farm, The trash and vines 
are carried directly over the rear of the picker-elevator and dropped to the ground. The potatc-es 
are picked eff the long elevator by hand and placed in small conveyors at either side of the rear 
platform. Each side conveyor delivers through a two-way chute, permitting four bags to be carried. 

The digger-elevator delivers its load directly to the main elevator of the picker. No vine turner 
or extension elevator is used on the digger. It was found that having a man on the diggce to throw 
off the heaviest part of the vines and trash greatly lessened the work of the men on the picker. 

No. attempt was made to keep accurate figures showing the labor-saving or timesaving value of 
the machine, as the chief interest was in testing it from a mechanical standpoint. Various observers 
agreed, however, that it reduced the time usually required by 30 to 50 percent. The use of the 
picker made continuous digging possible, whereas with handpicking methods, the digging proceeds sc 
much faster than the picking that the digger is kept idle much of the time waiting for the pickers 
to catch up. Digging proceeded at the rate of about two hours per acre. 

There was an indication that some potatoes were bruised in passing over the picker. It was 
difficult to determine just where this bruising occurred, but it seemed to be on the main elevator of 


* Reprinted with permission from Agricultural Engineering, September 1930. 
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One of the first mechanical potato 
harvesters built, though obsolete for 
large farms, stall satisfies the needs 
of today’s small farmer. 





The best way to find an 
old forgotten tool is to scour 

the countryside and 
rummage through the weeds. 
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the picker, as petatoes passing up this elevator would occasionally be jostled, due to uneven ground, 
and would roll dewn the elevator, striking the bottom with sufficient force to cause the bruising. 
It was also noted that quite a number of small potatoes were left on the ground, These were 
believed to have sifted through the Hicks of the digger-elevator, This was not considered a serious 
fault, as many growers prefer to leave such small potatoes in the field. 

A tractor with a slaw forward speed is necessary to use this picker. First or low speed was found 
to give the best results. Ie was necessary to idle down the tractor mctor considerably in order to 
reduce the forward speed sufficiently. Where a traction type of digger is used, this reduction in forward 
speed would, in ordinary years, cause poor separation at the digger, but this year it made litte 
difference. Probably an engine-driven or a power take-off-driven digge: would be better than a 
traction digger for use with a potato picker. 


THE TINKERING FARMER 


Moving ahead by studying the past, Curtis Johns of Upper Sandusky, Ohio has buili himself a small 
potato digger and he hopes to go into production soon. He fashioned it after a traditional design 
from spare and older parts to custom fit a category 0 or 1 three-point hitch on a tractor with 14 
ar more horsencwer. 

Johns’ family and his daughter’s family plant four or five acres of potatoes each year for their 
own personal use and a few more for sale. Such a targe project called for something more than a 
potato hook with which to harvest, so he designed his own harvester, Johns is a tinkerer of the first 
degree, and the digger was by no means his first project. He has turned an old horse-drawn planter 
into a two-row corn planter and adapted a rotary hoe to the three-point hitch of his garden tractor. 

The front blade of the digger is 15 inches wide to get the whole mound of potatoes and skims 
along under the ground. Potatoes slide up 4 drag chain onto shaking tines which sift the soil away. 
Then the potatoes roll back behind the digger onto the ground. The escalating chain and vibrating 
tines are powered by an independent 5 horsepower gasoline engine mounted on the rear end of 
the digger. 


Curtis Johns’ homemade 
potato digger. 
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HAKVESTING EQUIPMENT 








Johns’ digger ut work, 







One prerequisite of the digger is that it be used with a slow-gear tractor, one with a creeper 
gear if possible. Johns uses an Economy tractor; he is a dealer. In its lowest gear, the digger will 
harvest 300 feet of potatoes in 15 minutes. He is thinking of attaching a catch pan to collect the 
potatoes but, says Johns, “I prefer to tet them fall on the ground and dry a little, They'll keep a lot 
better in storage.” 























It attaches to a three-point hydraulic lift. The 
design originated at the Texas Agricultural Ex- 
tension Service of the Texas A & M University 
System. 


Texas. Potato Digger 

Angle iron, discarded coulters or discs, an 
old road grader blade, some round metal bars, 
a few scrap steel plates, and a few bolts are all the 
necessary parts for building this potato digger. 























CULTIVATOR 





NOTE ; DIGGER BLAPE MADE 
FROM OLD ROAD GRADER 
BLADE. 







WE THICK STEEL PLE 
WELDED TO Dima@ZR PLATE 

. 74" ROUND BARS, 
4 ‘ WELDED on BOLTED 
TO UNDERSIDE OF 





22° ANGLE IRON 
BOLTED TO TRACTOR 
CULTIVATOR FRAME 


2x2" STRAP 


19° DISK FOR 
CUTTING VINES 5h METAL SKID 
SET DIRECTLY IN +2" DIGGER GLADE SUPPORT 

; FRONT OF DIGGER WITH BEVELED % THICK 
Texas Potato Digger Biape. EDGE. hi 3-4" WIDE 
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NORTH AMERICAN SOURCES OF 
POTATO HARVESTERS 


P & S Digger 

One-row, two-row, and wide-row, tractor- 
mounted, sweet potatoe diggers are available 
from this company. Mounte! from a three-point 
hydraulic lift system, the depth is easily adjusted 
from the operator's seat. No additional support- 
ing or gauge wheels are necessary. The one-row 
harvester can be pulled by a 25 h.p. tractor. A 


The Dakiman Potato Digger with a universal PTO 
connection and three-point hitch. 





vesting potatoes, onions, beets, rutabagas. 
turnips, parsnips, sweet potatoes, carrots, and 
other bulb roots, ‘ 


Dahlman, Inc. 
540 Broadway S, P.O. Box 504 
Braham, MN 55006 


INTERNATIONAL SOURCES OF 
POTATO HARVESTERS 

Turmili Diggers 

Both single- and double-row harvesters are 
available. The single-row harvester is fitted with 
a V-drawbar for operation with a lift bar between 
the tractor lower limbs and PTO drive, com- 
bined pneumatic depth wheels, disc coulters 
(scalloped) with screw adjustment for depth, and 
16- by 4-inch heavy-duty wheels. 


Root Harvesters Ltd. 
Fengate 
Peterborough PEI 5BD, U.K. 
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26-inch wide digging shovel and shaker chain are 
used to insure lifting and cleaning of all potatoes 
in the rovv. «farvesters for grading by hand labor 
are also available. 


H.S. Shoemaker & Son 
Rayville, LA 71269 


Dahiman Small Root Crop Digger 
Suggested for use with a 25 to 40 h.p. trac- 
ter, this small root crop digger is used for har- 





Hellas Potato Extractor 


The Hellas harvester extracts potatoes from 
the ground witheut any injury or blockage and 
sifts soil away from the tubers as they are carried 
up an elevator. It works in sandy, rocky, hard, or 
soft soil. Ie measures 1.4 by 3 meters, weighs 400 
kilograms, and will harvest a 1,000-meter plot in 
20 minutes. It requires 2 30 h.p. tractor to 
pull it. 


Altermon S.A. 
15 Messogion Str. 
Athens 609, Greece 


Elli Deidone M Sp D 

This model is a towed potato harvester with 
double-floating sieve. It handles one row at a 
time, unioads from the side, and is mounted by a 
three-point hitch. Power take-off from a tractor 
is by means of a carden shaft. The digging depth 
is adjustable. The vibrating parts are mounted 
or. sealed ball bearings. 
























































Fratelli Deidone Macchine Agricole 
C.C.LA.N. 59212, Casella Postale 7 
Villafranca Di Verona, Italy 





Agromet 2610 

This unit digs potatees from two rows simul- 
taneously, cleans them on the lath conveyors, and 
lays them down in a narrow strip running along 
its side. High-efficiency performance on level 
ground as well as on slopes recommends this 
machine for farmers who grow potatoes on me- 
dium and medium-i:csvy soils.. It is equipped 
with a hydraulic system whic’: steers its wheels, 
while a suspension frame prevents skidding on 
stapes and insures precise steering control. The 
construction element is a transversal conveyor 
wide rubber-coated laths, belt, and side screen. 
Its working. width is 125 centimeters; potato 
ridge spacing is 63 centimeters, and the working 
depth is up to 25 centimeters. The digger has an 
output of 5 hectares per hour and a power re- 
quirement of 14 b.p. The KEP-2 model is for 
light or medium soils, digs two rows at one time, 
and requires 25 h.p. or more to operate. 





Agromet Mutorimport 
Foreign Trade Enterprise - 
Warszawa, Przemystowa, Poland 


CeCoCo Potato Digger 

This Potato Digger scoops up the buried 
potatoes with a digging blade. The mass of soil 
and potatoes is. delivered to a traveling link 
elevator which is agitated up and down to sift 
soil through the links, A two-row type, powered 
by the PTO pulley of a 30 h.p. tractor, it has a 
capacity of 1.25 to 1.5 acres per hour and a 
working width of 1,240 millimeters. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Hert Digger-Aligner Model PR-71 

‘Designed for potatoes and sugar beets, the 
digger-aligner fits all tractors with a three-point 
linkage and a minimum of 15 h.p. It consists of 
a.sturdy frame carrying the sieves which are 
actuated from the power take-off through con- 








HARVESTING EQUIPMENT 









Hert Digger-Aligner for Potatoes. 
Willem Hertecant 





Hert Digger-Aligner for Sugar Beets. 
Willem Hertecant 


necting rods and link mechanisms. The unit 
handles easily on slopes of up to 18 percent. It 
digs and aligns two rows of potatoes at distances 
from 60 to 80 centimeters. A different set of 
sieves is necessary for sugar beets. Three rows of 
beets set at different distances will be dug and 
dropped together in one row. 


W. Hertecant 
9200 Kwatrecht 
Wetteren, Belgium 


Champenois Potato Digger 

The only design of its type seen as yet, this 
potato digger attaches to a tractor three-point 
hitch and power take-off shaft. A digging plate 
raises the potatoes from the ground and feeds 
them into a set of revolving tines. The tines flip 
the potatoes against a l-inch soft mesh netting; 
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Cham penois Potato Digger. 
Champenois 


the smail stones and soil pass through, and 
potatoes drop in a line along the soil surface. 


Cham penois 
Chamouilley 
52170 Chevilion, France 


HARVESTING NUTS 


Anyone who owns several nut trees or has 
planted a smail crop of groundnuts has no doubt 
been confronted with problems at harvest time. 
The equipment necessary for small. enterprises 
simply is not readily available. Harvesting a nut 
crop may require hours of back-breaking labor 
to collect the nuts by hand or a substantial 
financial investment to purchase the large ma- 
chinery designed for commercial ventures, We 
found only two devices which gather fallen nuts 
from under trees and spare the operator repeated 
bending over. 








Stand-Up Pickup Pecan Gatherer 

Designed to gather pecans and other nuts, 
this device has been in use since 1957. It is con- 
structed of a spring-steel wire cage which can 
harvest nuts of many different sizes and permit 
the operator to remain in a standing position. 
Gathering occurs as the nuts are pressed between 
the wires of the cage, and when the wires return 
to their original position, the nuts are now con- 
tained within the cage. The nuts are released by 
catching the two punch-outs on the rim of a 
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bucket and pushing forward. Should the wires 
wear out, replacements are available. 


The Ray Griffith Co., Inc. 
705 Sumrall Rd. 
Columbia, MS 39429 


Pecan Picker-Up-Er 

Originally designed for pecan harvesting, 
this simple implement can be used to pick up 
most kinds of fallen nuts from the ground. The 
device is composed of a wire spring formed into 
a semicircle, with a long handie. Nuts are 
collected by pressing the spring onto the nut— 
the wires separate, then. return to their normal 
position with the nuts inside. To remove the 
nuts, the tool is simply held upside down over a 
container, 


H & K Co. 
715 Camden St. 
San Antonio, TX 78215 


a Hes saieagy 








Hand K Picker-Up-Er 
H and K Co. 








a 





After harvest, a grain, bean, or seed crop 
tray uceck te be broken away from its stalk, 
separated frem the inedible protective chaff, and 
cleaned ef dust, dirt, and pebbles before it is 
ready for human consumption. The operations 
fer completing these tasks are called threshing, 
winnowing, and cleaning. Grain to be used as 
seect proceeds one step further, through a separa- 
tor. This process provides a product of uniform 
size and removes any misshapen seed which 
might not germinate. 

In mast parts of the world except North 
America, small-scale machinery for threshing, 
winnowing, and cleaning is available in: abun- 






dance, especially ir the Far Eastern countries. 
Until recently, a North American farmer had 
only three choices~—using a primitive flail and 
hand winnower, antiques, or expensive combine 
harvesters which combine the harvesting and 
processing operations into one. We have un- 
covered numerous sources of tools to fill this gap, 
but most of them are foreign to the North 
American market. We can offer three points of 
encouragement, however: 


1) Most manufacturers are willing to export to 
North America. 
Many North American manufacturers have 





The ‘inscription “June 19, 1877. Try Me Once” 
should perhaps read “Try Me Once Again,” as 


“the value of old farm equipment is realized anew. 


An old stationary thresher belt-driven from a 
pulley on the tractor power-take-off shaft. 
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shown an interest in starting production on 
new tools and implements, given a market 
for their products. 

3) The techniques are simple, and enough 
build-it-yourself plans are available for you 
to satisfy your own needs. 


HAND THRESHING 


The simplest method of hand threshing 
involves spreading a large, clean cloth (an old 
bedsheet is fine) on the floor of a barn >r garage, 
laying a bundle of wheat on the sheet and beat- 
ing it with an old rake, broom handle, or other 
appropriate club. The wheat heads do not have 
to be struck hard, for the grain will shatter out 
quite easily onto the sheet. 

As another alternative, grain can be dis- 
lodged by allowing farm horses or bullocks to 
trample on unthreshed stalks. Threshing by 
trampling, however, is neither particularly 
efficient nor very hygienic, because of the possible 
contamination of grain from animal excreta. 

In hand threshing, not every grain will fall 
out of the seed heads. But it need not go to 
waste. The bundles already flailed can be given 
to the chickens; they will pick out any grains 
missed, and the straw becomes their bedding. 
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An old stationary 
thresher in the field. 
Dr. B. N. Ghosh 


Each bundie of wheat will have a cup or two of 
grain in it. After several bundles are flailed, the 
corners of the sheet are pulled together, and the 
grain, chaff, and bits of straw are dumped into a 
bucket. 

There are other alternatives to harvesting 
and threshing by hand, even for smail-plot 
growers. Threshers and hullers are still very 
much used by the seed-processing trade, of 
course, but these machines are usually too expen- 
sive to be practical for homesteaders. But 
shredders will do a crude job of threshing grain 
in addition to performing their usual functions. 
Modifications, such as taking out every other 
blade or removing the screen completely, might 
improve the quality of the shredder’s threshing 
work. The motor can be geared down so it will 
run the shredder more slowly. Wheat can even 
be threshed with a lawn mower, so long as a 
board is placed to one side to block the grain 
from being scattered too far by the blade. 


ANIMAL-DRAWN THRESHERS 


A fairly recent development in threshing by 
ani:nal power that is much faster than trampling, 
is the Olpad thresher. It consists of some 20 
serrated or ribbed metal discs arranged in three 











rows an 2 metal frame which is pulled by a pair 
of bullocks. A wooden beam or a suitable length 
of chain or rope can be used to hitch the animals 
to the frame. The output of the thresher is 
estimated to be four to five times that of a pair 
of bullocks threshing by trampling. Solid, 
cylindrical rollers and spiked wheel models are 
available, and ordinary animal-drawn disc 
harrows can also be used for this operation. 


SOURCES OF ANIMAL-DRAWN ROLLER THRESHERS 
Stone-Threshing Roller 
This roller is tapered so that it can easily be 


pulled round in circles over the crop by the 
animals. 


Dandekar Brothers 
Engineers & Founders 
Sangli, Maharashtra, India 


Olpad Thresher 

This unit has sercated discs 450 millimeters 
(18 inches) in diameter, and an angle iron frame. 
Discs are mounted on a steel shaft and cast-iron 
spools keep them in position. A seat with a back, 
footrests, and back and front guards are provided 
for the operator's safety. An extra raking attach- 
ment can be fitted for stirring straw during the 
threshing operation. This thresher is available 
in 20-, 14-, 11-, and 8-inch disc sizes. 


Cossul & Co. Pvt. Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 





Cossul Bullock-Driven Olpad Thresher 
Cossul & Co, — 


| 
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Olpad Thresher 
This model has 14 discs and transport 
wheels. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 


The Rasulia Bladed Roller Thresher Plans 

This thresher is apparently suitable fc: all 
types of corn and similar crops, and coulc he 
made and used anywhere where bullocks are 
available and suitable local craftsmen an-* ma- 
terials can be found. It has proved to be 60 
percent more efficient than the traditional Indian 
method of using bullocks to trample the har- 
vested crop. 


Intermediate Technology Publications, Ltd. 
9 King St. 
London WC2E 8HN, England 


TREADLE THRESHERS 


Treadle-operated rice threshers are widely 
used in the Far East. Bunches of straw are held 
against a revolving drum and the grain is 
combed out by wire loop teeth. These machines 
are generally suitable for rice only and not for 
crops such as wheat, which require a more violent 
threshing action. 






Operating a treadle thresher by 
holding bunches of straw 
against a revolving drum. 
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SORGHUM, OATS, AND OTHER SMALL GRAINS 


by B. David Williams, Jr. 


This type of foot-powered thresher is not new. Until more advanced mechanization became wide- 
spread in fapan and Taiwan, similar machines were found extensively Ga small farms ino those 
countries. 

Substituting bicycle sprockets and chains for the gear system provides a simiple answer to the 
problem of gears. Bearings from the bicycle pedal shaft are also easily obtained and are adequate for 
both the drum and the large sprocket shaft. The only sophisticated tools needed to build this thresher 
are an electric welder and a drill press. Most of the operations can be done with simple hand tools. 













Building plans ave avatlable for this treadle-powered 
thresher. 
S.PLACEE, 


Bicycle sprockets and chain replace a complicated gear 
system. Simple wire loops on the threshing drum knock 
grain from the stalks as the drum revolves. 

S.P.A.T.F. 


: ae C : 
The most difficult part of the construction is the drum, but if done carefully, it can be made with 
simple tools, Balance is important, but not overly critical, as the drum spins at only 250 to 300 


revolutions per minute. The wire loops on the drum are the teeth which strike the grain from the 
stalks. 


* Reprinted with permission from Appropriate Technology, vol. 2 no. 2. 
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The thresher in operation—the cloth 
hood keeps threshed grain confined, 
and the drop cloth collects the kernels. 
S.P.AT.F. 





This machine does not separate the chaff from the good grain. As in threshing by hand, the 
grain must still be winnowed. But the machine does speed up the threshing and is also effective 
on some tough grains such as sorghum, which often defies hand threshing. 

Threshing is done by holding a bundle of unthreshed grain firmly ‘.. your hands, beating and 
twisting ‘the bundle lightly against the drum (which revolves away from you), and throwing the 
bundle of threshed straw aside. The grains fall down onto a canvas or plastic sheet which is placed 
under the thresher. 

The work of cleaning the grain will be a lot easier if you first put tie threshed grain into a box 
with 14-inch wire mesh screen on top. This will remove many of the broken stems and longer trash. 

Those who want a simple, engine-driven thresher can build a similar machine, but with a wider 
drum of 36 inches, a stronger shaft of 34 inch, and a large pulley on one side. A three to ftve horse- 
power engine will be sufficient, and in this case, approximately 400 revolutions per minute would be 
best. 
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A 24-page fully illustrated booklet, “Do-it-Yourself Foot-Operated Thresher Plans,’ for con- 
struction, assembly, and maintenance is available from: 


S.P.A.T.F., Office of Vilage Development 
P.O. Box 6937 
Boroko, Papua, New Guinea 


A condensed version is offered by: 
Intermediate Technology Publications, Ltd. 
9 King St. 

London WC2E SHIN, England 


SOURCES OF TREADLE-POWERED THRESHERS 


Peanut Thresher Plans 

Five pages of fully dimensioned, illustrative 
plans with complete assembly instructions for a 
treadle-powered or bicycle-powered peanut 
thresher are available from: 





drum at any required speed. Crops are threshed 
by placing them against the toothed revolving 
drum. 

The number of pedal strokes ranges from 
90 to 100 per minute; the approximate drum 
speed is 450 rpm. The thresher is capable of 
threshing paddy at 115 kilograms per hour. It 
measures 15 cubic feet. Net weight: 50 kilo- 
grams: packed weight: approximately 90 kilo- 
grams. 


Cumberland General Store 
Rt. 3 
Crossville, TN 38555 


CeCoCo 
CeCoCo Light Foot Thresher P.O. Box 8, Ibaraki City 
This machine separates the grain from Osaka Pref. 567, Japan 
paddy sheaths by eliminating the mud, sand, 
stone, pieces of metal, and other foreign sub- Pedal Thresher 
stances contained in the paddy. It is portable This two-man pedal threshing machine can 
and conveniently used in the paddy field at the be used for either rice or wheat. Dimensions are 


spot where the crop is harvested. Rotary motion 41 by 27 by 2614 inches. Weight: 62 kilograms. 
is caused by stepping on the pedal; revolution 
rate is increased by gears, turning the threshing 





Tien Chien Pedal Thresher 
Tien Chien Enterprises 


CeCaCo Treadie Thresher 
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ment. Dimensions are 75 by 100 by 70 centi- 
meters. Weight: 61 kilograms. It is also available 
with a 3 h.p. gasoline motor. 


The thresher has a capacity of 506 kilograms per 
hour. 


Tien Chien Enterprises Co., Ltd. 
P.O. Box 20-18 Taichung 
Taiwan R.O.C. 


China Agricultural Machinery Co., Ltd. 
17 Nanking Rd. East, Ist Sec. 
Taipei, Taiwan R.O.C. 
Pedal Thresher Model TAT-10 

This unit can be operated by one or two 
people. Threshed grain is scattered on the 
ground so a pickup nylon net or grain box is 
recommended and is available as optional equip- 


Technology Consultancy Center Thesher 

This pedal-powered rice and millet thresher 
is only in the prototype stage. The Technology 
Consultancy Center is also working on the 





Prototype pedal threshers 
at the Technology 
Consultancy Center. 
Technology Consultancy 
Center 





development of prototype bullock and donkey 
carts, a winnower for pressing «ice oil (60 
percent efficiency), and a bellows pump. 


Technology Consultancy Center 
University of Science and Technology 
University Post Office, Kumasi 
Ghana, West Africa 


More Treadle-Power Threshers 

American Spring & Pressing Works Pvt., Ltd. 
P.O. Box 7602 

Malad, Bombay 400 064, India 


Cossul and Co. Pvt., Ltd. 
Industrial Area, Fazalgunj 
Kanpur, India 





Cossul Treadle Power Thresher 
Cossul and Co. 
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A.P. Rodriquez Agro Industrial Machineries 
Bitas 
Cabantuan City, Philippines 


POWER-OPERATED THRESHERS 


In a power thresher, the separation of grain 
from its stalk is carried out by passing the crop 
between a revolving drum and a stationary con- 
cave. The impact of the drum striking the grain 
against the concave beats the grain from the ears. 
In the shape of a half-cylinder, the concave 
forms a cradle below the threshing drum. It is 
either solid or grated and is always made of very 
strong wrought iron or heavy steel. 

The revolving drum or cylinder carries a 
number of steel spikes or fine rasp bars as thresh- 
ing teeth. Spiked teeth are often found in com- 
bines and threshers designed for rice processing. 
Because most small threshers are designed in 
rice-producing countries, they generally come 
equipped with spike-tooth drums which are not 
as efficient for threshing wheat. Rasp bar drums 
with fine-tooth spacings on the threshing bar are 
generally preferred for separating finer seeds 
from chaff. The threshing body of most modern 
combines comes equipped with a rasp bar, but 
both types of cylinders are usually available 
interchangeably. 





Balance is an Important factor. A thresher 
should be set on level ground with the drum 
carefully balanced tc avoid vibration. If it’s not 
level, the movement of grain across the width of 
the drum is uneven and threshing efficiency is 
impaited. The gap between the threshing drum 
and the concave is adjustable, depending upon 
the grain to be threshed. If the gap is too wide, 
the grain passes out of the machine with the 
straw, while too close a setting will break or 
bruise the grains. 

Some small machines operate on a principle 
similar to the treadle rice threshers, with the 
crop being held against the revolving drum. But 
generally the whole crop is passed through the 
thresher. Spike-tooth drums are found par- 
ticularly in Asia, where they are favored because 
they produce thoroughly crushed straw, or 
bhusa, which is fed to animals. 

Threshers without cleaning equipment are 
often favored by small farmers because they com- 
bine high rates of threshing with low power 
requirements. They can often be driven from 
the power take-off (PTO) shaft of a two-wheeled 
tractor or by a gasoline or electric engine. 
Winnowing is done at the farmstead during 
slack periods. At this point, threshing is com- 
plete. 





Plans for this build-it-yourself 
thresher may be obtained by 
writing to: 

Organic Gardening 

Readers": Service 

33 E. Minor St. 

Emmaus, PA 18049 

Enclose a stamped, self- 
addressed envelope. 
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THRESHING SEED CROPS 


by Rob Johnston 











Hf the crop is small, we often use a homemade flail. For larger crops, we use a Universal Thresher 
made in Japan by CeCoCo (Central Commercial Company), P.O. Box 8, Ibaraki City, Osaka Pref. 567 
Japan. While it is not built as ruggedly as a comparable domestically made machine, it gets the job 
done satisfactorily and costs a great deal tess. 

If you don’t want to spend $1,000 for a thresher, which is what we paid for ours in 1974, the 
old models which still exist in this country are worthwhile, if they are in decent condition. In our 
area, the cost is between $200 and $500. These are usually large machines, powered by a gasoline 
motor or tractor power take-off with a flat belt. It is possible, however, to mount wheels on an old 


Seedsman Rob Johnston threshing 
soybeans with his CeCoCo Universal 
Thresher frem Japan. 

Rob Johnston 





thresher so the machine can be towed into the field for on-the-spot threshing. On the other hand, 
our CeCoCo thresher is small, weighing about 250 pounds, and can be carried short distances by 
two determined people. We-went to a smal] bother of putting removable (bolted) wheels on one end, 
which aid in towing. This portable nature is a real plus for the Japanese machine. 

The new. American-made threshers are rather small units usually trailer-mounted and designed 
to thresh experimental plots in breeding and testing projects. 


299 














TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 





Catalogs which list such equipment include: 


Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, IL 60204 


NASCO 
Ft. Atkinson 
WI 53538 


Seedburo Equipmeni Co. 


1022 West Jackson Blvd. 


Chicago, IL 60607 


NORTH AMERICAN SOURCES OF 
POWER THRESHERS 14-inch Plot Thresher 


VITA Thresher Plans 


Volunteers in Technical Assistance (VITA) 
publishes a number of technical bulletins in 
response to requests for technical help from 
organizations and individuals in developing 
countries. VITA plans include a peanut 
(groundnut) thresher, soybean thresher, and 
Godavari rice thresher, as well as a set of guide- 
lines for portable threshers. A complete lisng 
of publications is available from: 


VITA 
3706 Rhode Island Ave. 
Mt. Rainier, MD 20822 


14-inch Plot Thresher 
K.E.M. Corp. 
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The Seedburo plot thresher has a 14-inch 
wide peg-tooth cylinder and is completely self- 
cleaning. A straw puller is used to slow the ma- 
terial thrown from the cylinder and to meter it 
evenly into an air blast. Interchangeable screens 
are placed at the bottom of the air chute to 
further clean the sample. This thresher has a 
rasp bar cylinder with 52 teeth, and is mounted 
on wheels to be moved by hand. It measures 30 
by 30 by 20 inches, weighs 200 pounds and is 
powered by a 3 h.p. gasoline metor (a 3% hp. 
electric motor is optional). 


18-inch Bundle Thresher 

This thresher is built with a coil spring axle 
for towing behind a vehicle. It is fully adjust- 
able for smail seeds and grains, including soy- 
beans, and has 14-inch diameter cylinders, with 
eight rasp bars per cylinder. Two fans are used 
to assist in complete separation. It is powered by 
a 7.5 hp. gasoline engine with a hand clutch, 
fully guarded for safe operation. 





18-inch Bundle Thresher 
K.EM. Corp. 









Both threshers are available from: 





Chain Mfg. Co. 
112 N. Kansas Ave. 
Haven, KS 67545 


K.E.M. Corporation 
Box 471 
Haven, KS 67543 


Seedburo Equipment Co. 
1022 W. Jackson Blvd. 
Chicago, IL 60606 












Small Bundle Plant and Head Thresher 


A medium-sized, self-cleaning thresher, this 
model is suitable for efficiently threshing and air- 
cleaning single plants, small bundles (heads only) 
of cereal or grain crops, some types of legumes, 
and other crops for both yield and purity re- 
search experiments. Two styles of cylinders and 
concaves are available: overshot spiked-type 
(round or square, depending on the grain to be 
harvested) or overshot rasping bar-type. The 
thresher also comes with both styles of cylinders 
and concaves that are interchangeable on the 






























Small Bundle Plant and Head Thresher with gaso- 
line engine. 
Allan Machine Co. 
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Small Bundle Plant and Head Thresher with electric 
motor. 

AHan Machine Co. 

same machine. It has a self-cleaning metering 
wheel, removable seed catch pan with recleaning 
screens, and an air blower. Its heavy-gauge metal 
housing is mounted on a channel iron frame 
with rubber-tired wheels and hand truck handles 
for easy handling. The thresher is approximately 
34 inches long, 25 inches wide and 40 inches 
high. Weight: 190 pounds. Supplied with elec- 


tric motor or gasoline engine. 


Large Vogel Nursery Plot Thresher 

Vogel plot threshers are one of the most 
popular makes because they self-clean com- 
pletely in 8 seconds. The 20-inch-wide cylinder 
is the overshot type with spiked teeth or option- 
ally equipped with rubber rub bars. The cylin- 
der is fed directly from the feeding pan. A straw 
puller slows the flow of material from the cylin- 
der and meters it to the shaker pan. A fan 
removes the straw and chaff from the grain as the 
threshed material passes over a tail rake. The 
seed is caught in buckets at the side of the ma- 
chine. Power is supplied by a 9 h.p. gasoline 
engine. Approximate overall dimensions: 8 feet 
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Large Vogel Nursery Plot Thresher 
Alan Machine Co. 


long, 7 feet high, 40 inches wide. Weight: 1,350 
pounds. This thresher has an all-metal construc- 
tion, except for wooden fan blades and operator's 
platform. 


Small Vogel Thresher 


Tie Vogel head thresher is of the same basic 
design as the 20-inch Vogel thresher but without 
the shaker pan. The cylinder is 6 inches wide 
and is available with spike-teeth or rubber rub 
bars. Heads only are passed through the cylin- 
der. Straw passed through the cylinder will 
not be removed from the sample if the straw 
pieces are heavier than the seed, as is often the 
case with forage. The thresher is self-cleaning 
within 3 seconds. It is powered by a 14 hp. elec- 
tric motor. Constructed of heavy-gauge metal, it 
is mounted on a coaster wagon truck for port- 
ability. Dimensions, including truck, are 15 by 
38 by 46 inches high. 


All-Purpose Nursery Plot Thresher 


The Allan all-purpose thresher is used to 
thresh, separate, and clean sampies of soybeans, 
wheat, oats, barley, flax, grasses, and other similar 
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seed without loss. Construction is such that it 
may be easily inspected and cleaned between 
samples to prevent cross-contamination. Simple 
mechanical features permit fast adjustment of 
the cylinder blowers and shaker sieves to meet 
varying conditions of crops being threshed. 

Standard equipment is an eight-bar, all- 
metal, rasp bar cylinder, five-bar adjustable con- 
cave, beater and straw puller, shaker pan with 
interchangeable no-choke sieves, adjustable catch 
pan, and two cleaning fans. A belt variator gives 
infinitely variable belt speeds to 2,000 rpm with- 
out affecting the speed of the shakers and 
blowers. Optional equipment incl-des rubber- 
faced rub bars, 


The above threshers are available from: 
ALMACO, Allan Machine Co. 

P.O. Box 112 

Ames, IA 50010 


Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, IL 60204 


Low-Profile Plot Thresher 


Constructed with an eight-bar rasp bar cyl- 
inder and underslung grated concave, the low- 
profile thresher is hand fed from ground level. 
The stationary, cowable machine was developed 
exclusively for threshing small and medium test 
plots of legumes, cereals, forages, and other 





This low-profile plot ihresher has a hydrauitcally 
operated unit for moving it as operators thresh row 


after row. 
Allan Machine Co. 








special crops. It comes with a galvanized metal 
shaker pan with choice of interchangeable no- 
choke sieves. With a 7 or 9 h.p. gasoline engine, 
the unit measures 113 by 40 by 57 inches and 
weighs 1,250 pounds. 


LPT Stationary Thresher 

Available in three types of overshot cylin- 
ders and concaves, each of which is interchange- 
able, the thresher will efficiently thresh a wide 
range of crops from small test plots up to 1% acre 
or larger in size. Cereal grains such as wheat, 
oats, barley, and scrghums; legumes including 
soybeans, cowpeas, and field beans; and forage 
crops such as grasses and sunflowers have been 
threshed without material loss of seed. 

Its simple mechanical features permit easy 
changes of cylinders and concaves, no-choke 
sieves, varying cylinder speed, air blower, and 
seed catch pan to meet varying conditions for 
each crop being harvested. 

Power to operate the standard-equipped 
thresher is provided by a 9 h.p., single-cylinder, 
four-cycle, air-cooled, gasoline engine with a 
rope-pull starter and hand-operateu clutch take- 
off assembly. 

The thresher, completely equipped, weighs 





Researchers feed sheaves into the ALMACO-LPT 


Stationary Plot Thresher. 
Allan Machine Co. 
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approximately 1,375 pounds and measures 9 feet 
long, 5 feet.wide. and 5 fee: > © -::.:5 high. It is 
light enough to be moved «. --_ oy workers in the 
field or towed behind a car. truck, or tractor from 
one area to another. 


Both threshers are available from: 
ALMACO, Allan Machine Co. 
P.O. Box 112 

Ames, IA 50010 


Single-Head Plot Thresher 

Single head selections can be easily threshed 
in this single-head plot thresher. A ribbed 
rubber roller threshes the head by a crushing 
action against a spring-loaded rough rubber con- 
cave. The concave is hinged to allow the roller 
and concave to selfclean. A fan is built into 
the bottom of the thresher to blow out the chaff. 
The cleaned sample is collected in a small 
drawer. 


L.A. Mennie 
1029 Manahan Ave. 
Winnipeg 19, Manitoba, Canada 


Single-Head Thresher 

Single heads or the product of short rows 
are threshed with this machine. It is self-clean- 
ing, enabling a large number of single heads or 
small lots to be threshed and cleaned rapidly. 
The heads are pushed through a funnel-shaped 
chute to a peg-tooth cylinder. The straw is not 
passed through. Chaff is thrown into the chaff 
receiver by the cylinder air blast. The cleaned 
sample is collected in a drawer at the base. 


Bridge & Tank Western, Ltd. 
Winnipeg 2 
Manitoba, Canada 


Kemp Stationary Plot Thresher 

The Kemp stationary plot thresher. has a 
spike-tooth cylinder that is 10 inches wide, with 
a 10-inch diameter base and a 7-foot long 
separating deck. The openings in the deck are 
varied in size to act as both a sieve and straw 
walker. Two blowers are used for cleaning. 
Unthreshed heads. are delivered to a tailings 
drawer to be passed through the cylinder a 
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second time. The thresher can be used for 
threshing many crops including clover and forage 
crops. Peas and beans are threshed by operating 
the cylinder in reverse. 


Bridge & Tank Western, Ltd. 
Winnipeg 2 
Manitoba, Canada 


Rolier Thresher 


Plant material contained in cotton bags can 
be threshed by passing the bags throvgh the 
rollers of this thresher a number of times. Mix- 
ing and seed loss are eliminated but the material 
must be cleaned in a separate cleaning device. 
The rubber-covered rolls are 14 inches in diam- 
eter, and contrarotate differentially at speeds of 
50 and 68 rpm. 





Roller Thresher 
Agriculture Canada 


Machine Services «nd Repair 
47 Landsdowne Ave. 
Winnipeg 4, Manitoba, Canada 


Swanson Plot Thresher 


Developed to thresh a wide variety of crops, 
the Swanson plot thresher has a low profile for 
easy operation and inspection. A special air 
device gives precise air adjustments for efficient 
separation. The 18-inch-wide cylinder and con- 
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cave are built to close tolerances to eliminate 
lodging of seeds within the thresher. The cylin. 
der has a speed range from 450 to 900 rpm. 


Swanson Machine Co. 
24.26 E. Columbia Ave. 
Champaign, IL 61820 


Harmond-type Plot Thresher 

The Harmond-type Plot Thresher has a 
rubber rasp bar overshot cylinder with a speed 
control and an rpm indicator. A feeder-beater 
is used to present the material to the cylinder. 
Cleaning is by air-assisted sieve action using an 
adjustable sieve, The thresher has been used on 
a range of materials from bent grass to pistachio 
nuts. The capacity is 30 pounds per minute of 
wheat straw and 10 to 20 pounds per minute of 
grass straw. 


Mater Machine Works 
Box 410 
Corvallis, OR 97330 





Labour-Ear Thresher 


Walter & Wintersteiger 


Adapted from U.S. research models, these threshers 
were manufactured in the Phiippines with the help 
of the International Rice Research Institute. 








Vogel-type Head Thresher 


INTERNATIONAL SOURCES OF POWER THRESHERS 
Labour-Ear Thresher 

The Labour-Ear thresher for single plants is 
unique in that it has a clear plastic side so the 
threshing and cleaning process can be observed. 
4. hinged gate at the bottom of the cylinder keeps 
the material in the cylinder until threshing is 
completed. Chaff removal is by a suction fan 
with cleaned samples collected at an envelope 
chute. The unit is electrically powered and has 
variable speed pulleys for changing the cylinder 
speed. The thresher is claimed to be capable of 
threshing cereals, grasses, clover, and legumes. 


F, Walter & H. Wintersteiger K.G. 
4910 Reid im Innkreiss 

Frosch aligasse 19, Postfach 124 
Dimmelstrasse, Austria 


2 TD Thresker 
The 2 TD thresher has two threshing cylin- 
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Vogel-type Plot Thresher 
International Rice Research Institute 


ders with adjustable concaves. The first cylinder 
does most of the threshing, while a second 
cylinder operates at a higher speed to shake and 
transport the straw during threshing. Cleaning 
is done by air currents. Straw and chaff are 
blown out at the top of a cyclone separator and 
the grain is collected at the bottom. The auxil- 
iary air Current necessary to blow the straw out of 
the top of the cyclone is shut off after each 
sample is threshed to drop any material held in 
the airstream. The thresher is powered by a 7 
h.p. gasoline or electric motor. 


Saat Und Erntetechnik 
$440 Eschwege 
Postfach 748, Germany 


Garvie 14-inch Portable Thresher 


This 14-inch-wide portable thresher is avail- 
able with either a spike-tooth or rubber rub bar 
cylinder, and has a straw shaker and two clean- 
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ing sieves with an air fan. The machine is self- beaters and a variety of cleaning apparatus in- 
cleaning and can be inspected while it is running. 
It is powered by a 3 h.p. engine. 


cluding a winnower, a cleaner (with up to three 
sieves or with a riddle case), and a fan. 





R.G. Garvie & Sons 
2 Canal Rd. 
Aberdeen, Scotland 


CeCoCo Portable Thresher 


This is a lightweight, portable, and econom- 
ical thresher suitable for small-scale rice and 
wheat growers. The all-metal construction vnit 
is equipped with a 1.5 h.p. gasoline engine. It 
delivers unbroken grain at a capacity of 180 
kilograms per hour. 














CeCoCo Self-feeding Power Thresher 


The CeCoCo Self-feeding Thresher is made 
for the purpose of threshing rice or wheat which 
is reaped as full stalks, gathered, and bound in 
sheaves. Paddy stalks to be threshed are placed 
on a feed table attached to the machine and are 
inserted continuously by hand in small quantities 
into the feeding end of the rotating chain. In- 
serted paddy straws are threshed while being 
shifted by the moving chain under the rotating 
threshing drum. 





A typical Japanese ‘thresher, similar to the treadle 
designs. This one is powered by a gasoline engine 
for a higher production. capacity. 

Agriculture Canada 

Garvie Bench Threshers 


Garvie bench threshers are available in 10- 
or 14-inch widths, with spike-tooth or rasp bar 


SPECIFICATIONS OF CECOCO SELF-FEED POWER THRESHER 





sets Rpm ' Dimension inmm : ae 
Capacity in Power Nt Gross Shipping 
Type paddy/hour Required Rice Wheat Height Width Length Weight Weight Measurement 


No.1 500-1,000kg 34hp. 570 670—«21,380 1,010 «1,850 :150kg = 295kg_ GO cu. ft. 
No.2 400. 800kg 34hp. 570 670 1,380 922 1,350 Ildkg 255kg 57 cu. ft. 
No.3  300- 600kg 23hp. 570 670 1,374 842 1,350 90kg  220kg 54cu.ft. 








SPECIFICATIONS OF CECOCO POWER THRESHERS 





Capacity in Power Ren resianpoeisbs bau Net Gross Shipping 


Type paddy/hour Required Rice Wheat Height Width Length Weight Weight Measurement 








No. 1 300-1,000kg 3-5 hp. 720 8750 «61,046 81,070 1,287 144kg =. 260 kg 60 cu. ft. 
No.2 approx. 350kg %-2 hip. 530 630 =: 1,090 875 1,370 80 kg Hbkg 35 cu. ft. 
No.3  approx.450kg 14-2 hp. 530 630 =—- 1,090 950 = 1,370 95 kg 130 kg 38 cu. ft. 
No.4 = apprex. 500kg  1-2h.p. 536 = 680—s«1,090 ~=—s-'1,000 ~—‘1,870 100 kg 140 kg 40 cu. ft. 
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CeCoCo Power Thresher No. 1 Double Drum, 
No. 2, 3, and 4 Single Drum 

These units are for long- or short-cut stems 
of rice, wheat, sunflower seed, and sorghum. The 
crops are fed by hand into the threshing chamber 
and a perfectly cleaned grain exits from the out- 
let on the side of the conveyor-elevator after 
being completely threshed. The machine is 
equipped with winnower, conveyor, thrower, and 
speed adjuster which controls the air velocity. 


CeCoCo Universal 


CeCoCo Universal Power Thresher Type 
T25H is capable of threshing various kinds of 
beans, pulses, rice, sunflower seed, and wheat by 
replacing the screen and V-belt between the 
pulleys of the threshing drum and winnower. 
Separation is adjustable and no winnowing is 
necessary. Second separation of grain and stalks 
scattered at the second outlet is also possible; 

_ therefore, complete separation can be made with- 
out waste. The interchangeable screen can easily 
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CeCoCo Universal Power Thresher 
Rob Johnston 


be replaced according to the size of grain in 
order to prevent breakage. 





SPECIFICATIONS OF CECOCO UNIVERSAL GRAIN THRESHER 








Ship- 
ping 
Mea- 
Capacity Power Sizeof Dimension Size of Net Gross  sure- 
Type per bour Required Rpm Screen in mm Drum Weight Weight ment 
Tie «= 00 kg 55% 550-600 1,100 H 756mmW me an ‘a 
Se ee De 
T25H wheat 500kg 650-700 595mm 1,300 W x ke ke cute 
beans 1,500kg 3-5h.p. 250-550 1,500 L 364mm¢ 





CeCoCo Bean. Thresher 

The CeCoCo bean thresher is made for 
threshing various beans and seeds of full length 
or short stalks. The materials are fed into the 
threshing chamber and threshed by a threshing 











drum with multiteeth. Only the pure and com- 
plete beans or seeds are carried by the screw 
conveyor to the vertical screw elevator, and then 
outside through the outlet of the elevator. 
Screens are easily interchangeable. 






SPECIFICATIONS OF CECOC9D BEAN THRESHER 





Power 
Required Rpm 


Capacity 
- Type per hour 


Height 


Dimension in mm 


Weight Length 


Net Gross 
Weight 


Shipping 
Weight Measurement 





30 ares 


in soybean zie 


600-650 1,010 860 1,010 110 kg 160 kg 


50 cu. ft, 
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CeCoCo Peanut Thresher 

This machine will thresh peanuts from 
peanut plants harvested with vines. Care should 
be taken to give proper speed of revolution to the 














machine. If it is too fast, it will damage not only 
the husks but also the kernels. If it is too slow, 
it will mix stalks, because imperfect separation 
will retard the threshing efficiency. 





SPECIFICATIONS OF CECOCO PEANUT THRESHERS 





Dimension in mm 


Capacity Power Net Gross Shipping 
Type perhour Required Rpm Height Width Length Weight Weight Measurement 
No. I 0.37 acre _2hp. 350 1,400 1,000 1,260 150 kg 280 kg 80 cu. ft. 
No. 2 0.25 acre L hyp. 350 1,380 836 1,230 115 kg 200 kg 65 cu. ft. 





The above threshers are manufactured by: 
CeCoCo 

P.O. Box 8, Ibaraki City 

Osaka Pref. 567, Japan 


Porta-fast Grain Thresher 

This is a mini-size portable thresher for easy 
transport for in-field operation. With a built-in 
winnower and 5 h.p. gasoline motor, it has a 
capacity of 12 to 20 CAV per hour and 15 to 25 
CAV per hour with an 8 h.p. motor. 


Jamandre Industries, Inc. 
88 Rizal St. 
Noilo City 5901, Philippines 


Small-Capacity Motor-Driven Thresher Model 
TDG-400 


Designed mainly for threshing rice and 
wheat, this machine adapts well to wet threshing 
work, The machine consists primarily of a main 
drum, auxiliary drum, feed chain, sieves, grain 
conveyor, winnowing fan, and a 5.4 h.p. electric 
motor. It can thresh 600 to 1,000 kilograms of 
rice or 350 to 750 kilograms of wheat per hour. 
It weighs 164 kilograms and measures 130 by 
1,392 by 1,150 millimeters. 


China Agricultural Machinery Import and Ex- 
port Corp. 

Tientsin Branch 14, Chang Teh Road 

Tientsin, China 


Thresher Models D710S, D610S, and D510S 
The differences in Iseki’s three models stem 
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from the three different cylinder widths: 500, 400, 
and 355 millimeters, respectively. Its power re- 
quirements range from 0.7 to 4.5 h.p. for an out- 
put capacity ranging from 10 io 30 ares (one 
are= 14, acre) per hour. 


Iseki Agricultural Machinery Mfg. Co., Ltd. 
2-1-3 Nihonbashi, Chuo-ku 
Tokye 13, Japan 





Iseki Power Thresher 
Agriculture Canada 
Bel-500 Thresher 

This unit was specially designed for station- 
ary threshing and for cleaning corn and beans. 
It requires a 5 to 7 h.p. electric motor, or it can 
be run from a tractor’s PTO. It will produce 
from 6,614 to 7,937 pounds per hour, tractor- or 
horse-drawn. 












Laredo S.A. 


Rua 1 de Agosto, 11-67-17. 100 
Bauru (SP) Brazil 





TY-200 

This unit threshes grains while separating 
leaves and roots from the grain with the powerful 
blower. It can be used with damp crops, weighs 
120 kilograms, and measures 68 by 45 by 39 
inches. It has an output of 1,000 kilograms per 
hour using a 5 to 6 h.p. motor. 


Tien Chien Enterprises Co., Ltd. 
P.O. Box 20-18 Taichung 
Taiwan R.O.C, 





Tien Chien Thresher 
Tien Chien Enterprises 
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Laredo Cereal Thresher 
Mode! Bel-500 
Laredo 





Agrima Rice Thresher Model TAP-20 

This is a 3 h.p., gasoline engine tLresher 
adapted from a treadle unit. It measures 55 by 
120 by 68 centimeters and weighs 69 kilograms. 


China Agricultural Machinery Co. Ltd. 
17 Nanking Road, East, Ist Sec. 
Taipei, Taiwan R.O.C. 


Midget II Thiesher 
The Midget MKUI is 5 comprised of a basic 





Alvan Blanch Midget II 
Alvan Blanch Development Co. 
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rasp bar drum and concave, feed shute, and dis- is ; 
charge cowl, and a collecting tray with a canvas Super Midget H 

ge , § tray 
shield. It requires 3 h.p. and can be driven by 3 | 
gasoline or electric engine or tractor PTO. {: 
weighs 280 pounds, measures 1 foot 11 inches ny 
+ feet 8 inches by 6 feet 3 inches and puts out up 
za 1,500 kilograms per hour of rice. Its other 
suggested uses include wheat, barley, oats, beans, 
peas, sorghum, maize, and millet. 


Requiring 5 h.p., this unit will put out up to 
one ton of rice per hour. Other larger units are 
also available. 









Alvan Blanch Development Co., Ltd. 
Chelworth, Malmesbury 
Wiltshire, SN16 9SG, England 










Alvan Blanch Super Midget IT 
Alvan Blanch Development Co. 


Small-Size Automatic Thresher 

This Indian thresher can be run by a 10 h.p. 
electric motor, 12 to 14 h.p. gasoline motor, or 
the PTO of a 14 to 20 h.p. tractor. Larger units 
are also available, 


New Bharat Industries (Regd.) 
Industrial Area 
MOGA (Funjab) India 


Power Wheat Thresher-Cum-Winnower 

Fifteen h.p. is required to run this thresher 
with a 1.06-meter-wide drum for a capacity of 400 
to 500 kilograms per hour. 


Akshat AK-58 Thresher 
American Spring and Pressing Works 


Rajasthan State Agro Industries Corp., Ltd. 


Virat Bhawan, C-Scheme Akshat AK-58 Thresher 
Jaipur 302 006, Rajasthan, India The Akshat AK-58 consists of a threshing 
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chamber, separator, dust-discharging device, and 
a grain-conveying and elevating mechanism. 
The threshing chamber contains a drum with 
fifty steel wire loops and a concave grill. 

Stalks are held with both hands in a bunch, 
and the heads are inserted into the threshing 
chamber. The revolving drum combs out the 
grain, which falls through the grill into the 
winnowing chamber. Clean grain is raised by 
the elevator for bagging. The thresher requires 
2 h.p. and can thresh 200 kilograms of rice per 
hour. Weight: 112 kilograms. 


American Spring & Pressing Works Pvt., Ltd. 
P.O. Box 7602 Malad 
Bombay 400 064, India 


Embee Power Thresher 


This all-steel thresher is fitted with a thresh- 
ing cylinder, grain auger, and elevator. The 
crop bundle is held in both hands and the heads 
are threshed between the loops of the rotating 
cylinder and the concave screen. The grain is 
separated from the chaff by a blower. The unit 
requires a 2 to 3 h.p. motor to put out 60 to 120 
kilograms per hour of rice, or 100 to 150 kilo- 
grams per hour of wheat. Martin Burn also offers 
a conventional model thresher in which the com- 
plete crop is fed into the machine rather than 
just the heads. 


Martin Burn, Ltd. 
12 Mission Row 
Calcutta I, India 


Wheat ‘Thresher 

The Wheat Thresher is designed primarily 
for wheat, although it will handle other crops. 
it is equipped with a winnowing fan and fills 
bags automatically. It has an output capacity of 
200 kilograms per hour with a 5 h-p. motor. 


Union Forgings 
Sherpur, G.Y, Road 
Ludhiana, Punjab, India 


Model 42 Thresher 
This simpie thresher has no cleaning mecha- 
nism. It has an output of 1,300 to 1,600 kilo- 
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grains per hour of straw and grain and requires 
approximately 2 h.p. to drive the machine. 
Larger models with cleaning mechanisms are 
also available. 


Ets Cimon Freres 
B.P. 47 
50104 Cherbourg, France 


ST-70 Thresher-Cum-Winnower 

The ST-70 employs a rasp bar drum and 
concave to thresh rice, wheat, barley, beans, peas, 
maize, and other crops. It has an 18-inch drum 
which revolves at from 460 to 1,460 rpm for a 
wheat output of 1,500 to 2,000 kilograms per 
hour and a maize output of 3,000 to 4,000 kilo- 
grams per hour. 


Vicon, Ltd. 
Mudambai House, Lavelle Road 
Bangatore-1, India 


Jeco Threshers 
Available in small and large sizes. 


Jeco Engineering Co. (Regd.) 
Near Shama Cinema, G.T. Road 
P.O. Box No. 46 

Gujranwala, Pakistan 


Vogel-type Paddy Thresher 

Similar to the Allan Vogel thresher de- 
scribed earlier, this unit is designed to yield 
grain of seed quality by avoiding damage to the 
grain. Damage to the kernel limits its germina- 
tion capabilities. This machine has a 500-milli- 
meter-wide drum, requires 10 h.p. to run, and 
produces 500 to 700 kilograms per hour. 


Midget Rice Thresher 

Similar to the Alvan Blanch Midget II 
thresher, this unit has a capacity of from 900 
to 1,000 kilograms per hour. A 12 h.p. motor 
is required to run the 690-millimeter-wide drum. 


A.P. Rodriguez Agro Industrial Machineries 
Bitas 
Cabantuan City, Philippines 
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THE AXIAL FLOW THRESHER 


by The International Rice Research Institute 


The widespread use of combines for harvesting and threshing crops in developed countries has led 
to u decline in the production and use of stationary threshers. Yet traditional methods are no longer 
suitable for threshing large quantities of rice, particularly in areas of multiple cropping. High-moisture 
paddy is difficult to thresh with conventional threshers available in the less-developed countries, The 
threshing output of the Japanese stripping-type thresher is generally low, and such machines are 
difficult to manufacture in less-developed countries. The International Rice Research Institute has 
developed the axial flow thresher for small- and medium-scale tropical farmers to use either through 
individual ownership or through contract threshing. 

This machine can efficiently thresh rice, sorghum, soybeans, and other small grain crops over a 
wide range of grain moisture levels with low crop losses. The throw-in feed design and the axial 
movement of materials are distinguishing features of this machine. Separation and cleaning efficiency 
are excelent, and power requirements are low. 

The thresher is mounted on two large wheels to provide good mobility on rough roads. It can be 
pulled easily with a power uller or jeep, or it cam be moved manually over shorter distances. A 
selt-propelled version of the thresher has a motorized third wheel mounted on the front, The same 
seven, horsepower engine prevides power for threshing and transport. The self-propelled version is 
designed for custom threshing operations, which often require repeated movement of the thresher. 
When the ground is too soft to support the wheels, skids are available to attach to the underside 
of the thresher so that it can be pulled by animals. 

The thresher can be powered by a seven to ten horsepower, air-cooled, gasoline engine. Power 
is transmitted through a series of V-belts to the five major components: the threshing cylinder, 
delivery auger, centrifugal blower, rotary screen, and aspirator fan. The threshing mechanism consists 
of a peg-tooth cylinder which rotates inside a full-circle cylindrical concave in two sections. The 
upper concave has spiral deflectors which move the threshing material axially between the threshing 
drum and the concaves. 


HO) 
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IRRI Axia Flow Thresher 
Union Fractor Workshop 
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This machine is well accepted and is gaining popularity among farmers across the Philippines. 
Twelve Philippine companies now produce the thresher. It is also being produced on a limited 
basis in Ghana, India, Indonesia, Pakistan, South Vietnam, Sri Lanka, and Thailand, and is being 
evaluated in Bangladesh. Guatemala, Peru, Korea, and Malaysia. The machine ts being marketed 
for threshing soybeans and sorghum as well as paddy, and work is underway to adapt it for wheat 
threshing. 

Engineering designs are available to manufacturers who are seriously interested in producing the 
thresher. Each request must be submitted on company letterheads with a history of the company 
and a list of available equipment, staff, capital structure, and product lines, along with tentative plans 
for production and marketing. Write to: The Agricultural Engineering Department, International 
Rice Research Institute, PO Box 933, Manila, Philippines. 

An example of the IRRI-designed axial flow thresher is pictured here, manufactured by the 


out 


Union Tractor Workshop in India. 






7.5 Axial Flow Thresher 
This unit was developed for small- and me- 
dium-scale farmers to use either through indi- 
vidual ownership or through contract thresh- 
ing. This machine can efficiently thresh rice, 
sorghum, soybeans, and other small grain crops 
over a wide range of grain moisture levels. Dis- 
tinguishing features of this machine include 
throw-in feeding, axial movement of materials, 
low power requirement, and excellent separa- 
tion and cleaning efficiency. Paddy output is 
about 1 ton per hour when operated with a 
three-man crew and a 7.5 h.p. motor. 





Union Tractor Workshop 

8-B, Phase If, Maya Puri Industrial Area os 
New Delhi 110 027, India The spike-toothed threshing cylinder of the Axial 
Flow Thresher. 

International Rice Research Institute 


Portable Axial Flow Thresher 
The Portable Axial Flow unit has an out- 


put of 300 to 600 kilograms per hour of threshed 
paddy with a 5 h.p. engine. Two or three people 
are required to feed the machine, thresh, and 
bag the grain, and two men are required to move 
it. It has a multicrop capability for rice, sor- 
ghum, and other small grains. The unit weighs 
105 kilograms with the engine, measures 96 by 
76 by 138 centimeters, and uses about | liter 
of fuel per hour. 


International Rice Research Institute 
Box 935 


Manila, Philippines 





POWER DRUMMY THRESHERS 


IRRI Axial Flow Thresher in operation in the field. . 
Drummy threshers usually incorporate 12 


international Rice Research Institute 
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under the machine separates straw from the 
grain but does not leave a cleaned grain; an 
average of 3.5 percent waste is left. There is no 
bagging arrangemeat with most of these ma- 
chines, though adaptations can be made. The 
minimum power needed to thresh with a mini- 


beaters inside a threshing drum to separate 
wheat from its bull. A winnowing fan atrached 


mum amount of grain breakage is 470 revolu- 
tions pet minute, as established by the Indian 
Council of Agricultural Research in New Delhi. 
At a lower speed, more breakage takes place. 


SOURCES OF DRUMMY THRESHERS 


Union Tractor Drummy Thresher 

This is a very simple machine, particularly 
suitable for areas where farmers are being in- 
troduced for the first time to mechanical thresh- 
ing. The threshing cylinder is the same as that 
on a complete thresher-winnower, but the 
threshed material falls directly onto the ground. 
A fan blows mest of the chaff away from the 
grain, but some hand winnowing is still neces- 
sary. 

Two sizes of threshers are available. The 75 
centimeter size uses a 5 h.p. motor to produce 
150 kilograms per hour and the 90 centimeter 
stze uses a 10 h.p. motor for 250 kilograms per 
hour. 

Union Tractor also has a full range of 





Union Tractor Drummy Thresher for the paddy. 
Union Tractor Workshop 
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Union Tractor Wheat Thresher. 
Union Tractor Workshop 


larger threshers and winnowers available, as well 
as the Pusa-40 Spike-Tooth Thresher, designed 
by the Indian Agricultural Research Institute, 
and the 4T-90 wheat thresher. 

Union Tractor Workshop is interested in 
establishing manufacturing facilities in other 
countries. Interested parties should contact Mr. 
Jagdish Chander. 


Union Tractor Workshop 
8-B Phase 11, Mayapuri Industria} Area 
New Delhi 110 027, India 


Power Threshers 

U.P. State Agro Industrial Corp., Ltd. 
Agricultural Workshop, Talkatora Road 
Lucknow, U.P. India 


Allie? Drummy Thresher 

Drum width on these units comes in five 
sizes ranging from 214 to 31% feet, for an output 
of anywhere from i00 to 275 kilograms per hour. 
There are three 5 h.p. units, one 10, and one 15. 


Allied Trading Co, 
Railway Road 
Ambaia City 134 002 
Haryana, India 


Gepco Drummy Threshers 

Gepco makes drummy threshers in three 
sizes. The 5 h.p. unit has a 76-centimeter drum 
and threshes at a rate of 180 kilog.ams per hour. 





The 71% h.p. unit has a 90-centimeter drum and 
a capacity of 300 kilograms per hour, and the 
10 h.p. machine has a 105-centimeter drvm and 
produces 450 kilograms per hour. Other units 
are also available. 


Gepco Industries 
Industrial Estate 
Sonepat, Haryana, India 


Drummy Thresher 


Mohinder & Co. Allied Industries 
Kurali, Distt. Ropar 
Punjab, India 


This machine is capable of threshing, win- 
nowing, sieving, and bagging a variety of crops. 
Four people are required to operate this 3 h.p. 
unit to obtain a capacity of 300 to 500 kilo- 
grams per hour. 


Jyoti, Ltd. 
Baroda 390 003 
India 


Power Wheat Threshers 

This Indian company manufactures thresh- 
ers in a range of sizes, with or without winnowing 
mechanisms, 


Khalsa Iron Works 
2015 Railway Road 
Narela, Delhi, India 


Wheat Thresher 

This small thresher is not fitted with a 
bagging mechanism and requires a power input 
of 5 to 7 h.p. Larger models and complete 
thresher-winnowers are also available. 


New Bharat Industries 
Industrial Area, Moga 
Punjak, India 


Saeco Power Wheat Threshers 
The 90-centimeter (214-foot) size has an 
output of 200 kilograms of clean grain per hour 
‘and requires 5 h.p. to run. Larger sizes are also 
available. 
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Standard Agricultural Engineering Co. 
824 /825 Industrial Area B 
Ludhiana 141 003, Punjab, India 


Hira Drummy Thresher 

Four Jarge drummy threshers are available 
from International Manufacturing. The drum 
sizes range in width from 24 to 42 inches. 
Power requirements vary from 3 to 10 h.p. for 
outputs of from 1,500 to 4,000 kilograms per 
hour. Complete combination — thresher-win- 
nowers are also available. 


International Mfg. Co. 
Hospital Road, Jagraon 


Ludhiana, Punjab, India 


WINNOWERS 


The practice of winnowing consists of using 
air moving in a horizontal direction to separate 
grain from chaff or dust by allowing the mixture 
to fall vertically in a thin stream across the path 
of the airhow. The lighter chaff is carried fi.rther 
by the moving air while the heavier grain falls 
nearer to vertical, with the material in between 
these grades occupying intermediate points ac- 
cording to their weight. This principle has been 
implemented by farmers for centuries in_ its 
simplest form, where the natural breezes in the 
open-air threshing yard are used. A fan can 
also be used, since it gives a steadier and more 
reliable air flow. 

In a well-designed winnowing machine, the 
blast of air is produced by a fan rotating insice 
a suitable casing, while the material to be cleaned 
and graded falls vertically from a hopper held 
immediately above the fan outlet spout. In a 
combined winnowing and grading machine, after 
passing through the airstream the partially 
cleaned grain passes through a perforated shaker 
screen which retains the larger waste but allows 
the product to fall onto a second perforated 
shaker screen where small waste and dirt fall 
out. Finally, the product passes to the discharge 
chute. To achieve the maximum extraction of 
waste, the velocity of the airflow in the separa- 
tion chamber can be adjusted over a wide range. 
The perforated shaker screens are usually se- 
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With the help of a fan or a good strong breeze, chaff 
is blown away as the heavier grain falls straight into 
the bucket. 








This hand-operated thresher was 
manufactured in this Egyptian 
village with locally available 
materials and craftsmen. 

Dr. B. N. Ghosh 











cured by spring clips which are manually re- all kinds of seed. The cleaned grain can also be 
leased so that the screens can be easily removed delivered to bagging spouts by using a bucket 
for changing or cleaning. A range of screen elevator. 

sizes are available to deal effectively with almost The quality of work done by a winnower is 
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limited, and it also suffers from the disadvantage 
of the dust nuisance, not only in the simplest 
machines but also in the more complex units. 
The remedy Jies in making proper arrangements 
at the time of installation for the collection and 
disposal of dust in an effective manner. The 
usual method is to blow the dust and chaff into 
a large settling box provided with a wire-covered 
outlet. 

Since much of the threshing in developing 
countries is carried out by hand or by using 
simple machinery as described previously, win- 
nowing frequently has to be conducted as a sepa- 
rate operation and is often done by hand. The 
output of hand winnowing is approximately 45 
kilograms of grain per hour. A_hand-driven 
mechanical winnower can achieve outputs of be- 
tween 200 and 1,200 kilograms of grain per hour 
and produce a very clean sample stitable for 
seed. 


The simplest winnowers consist of hand- or 
pedal-driven fans without any sieves or separa- 
tion devices. The other winnowers described 
in this section can be adjusted for different 
crops and can also be fitted with a range of metal 
sieves. For example, a special hand-powered 
rotating screen device is available for separating 
groundnuts from husk and dirt. 

In developed countries, the winnowing 
process is usually incorporated into the function 
of the thresher. Hence, sources of winnowers 
alone are scarce in North America. 


Prototype Pedal-Power Winnower 


Most commercially available winnowing 
machines employ an electric motor or an internal 
combustion engine to drive the fan. These 
machines are too expensive for the small-scale 
farmer, and their capacities usually exceed his 
requirements. To meet the needs of the peasant 








A demonstration of the pedal winnower 

in action. Notice that the larger, heavier 
matter falls first and that the lighter chaff 
ts blown far away as the grain mixture falls 
from a hopper above. 

Dr. B. N. Ghosh 


Dr, Ghosh’s prototype pedal- 
powered winnower. 
Dr. B. N. Ghosh 








TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 





farmer in India, an inexpensive winnowing ma- 
chine which can be easily attached to and op- 
erated by a pedal bicycle (a vehicle which some 
peasant farmers already possess) is being devel- 
oped by Dr. Biswa Ghosh. 


An Old-Fashioned Winnower 

This simple type of winnower predates hand- 
operated grain cleaners by a few hundred years. 
About the only improvement that has been 
made over traditional basket models is the ad- 
dition of a screen to allow the fines, dust and 
dirt, to fall through. In use, the threshed grain 
is tossed into the air on a windy day—the wind 
blows away the chaff, dust, and the lighter seeds, 
the sand and smaller particles fall through the 
screen—and with any luck, what is left is 
cleaned grain. The sides are made of galvanized 
sheet metal, 8 inches high. The screen is gal- 
vanized and is riveted to the sides. Its size is 24 
inches wide, and 24 inches deep (from front to 
back). 





The AVI Winnower 


American Village Institute 
440 Meyers St. 
Kettle Falls, WA 99141 


Agrima Winnowers 

Two models are available from this com- 
pany, one made of metal and the other of wooden 
construction. Both can be operated by hand or 
with a small moter. 
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China Agricultural Machinery Co., Ltd. 
17 Nanking Road, East, Ist Sec. 
Taipei, Taiwan 


Winnower 
This firm offers a hand-driven winnower 
made of wood. 


Self-Sufficiency & Small-Holding Supplies 
The Old Palace, Priory Road, Wells 
Somerset BA5 1SY England 


CeCoCo Hand Grain Winnower Type A-I 

This model is designed for cleaning paddy, 
hulled rice, wheat, barley, hulled sunflower seed, 
and any other grains or seeds. 

With an output capacity of approximately 
650 kilograms of hulled rice per hour, this unit 
separates cleaned grain from immature dead 
grain and chaff, husk, and dust. It is of all-steel 
construction. Weight: 300 kilograms. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567 Japan 


Hindson Seed Grader 

This model comes equipped with an ad- 
justable blower and two replaceable sieves. It 
has a capacity of 600 to 1,100 kilograms per hour 
with a 14 h.p. motor. Four sieve sizes are avail- 
able. 


Hindsons Pvt. Ltd. 
The Lower Mall 
Patiala, Punjab, India 


Number 8 Winnower 

This is a hand-powered machine constructed 
mainly of wood, but with metal moving parts 
and an oscillating bottom screen. It can be 
fitted with any of five 40- by 40-centimeter metal 
sieves for efficient screening of all kinds of grain, 
including wheat, barley, and maize. 


R. Hunt & Go., Ltd., Atlas Works 
Earls Colne, Colchester 
Fssex CO6 2EP U.K. 
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Hunt No. 8 Winnower 
R. Hunt 





An Indian Winnower 

The air draft on this model is controllable, 
and you can replace the sieves as necessary. It 
runs on four ball bearings and is operated by 
hand. 


Rajasthan State Agre Industrial Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 


A British Winnower 

This un.c consists of a hopper, feed control 
slide, oscillating sieve assembly, and fan. It is 
available in two models with approximate ca- 
pacities of 800 kilograms per hour and 1,000 
kilograms per hour. Both models can be hand- 
or power-operated. 


The Alvan Blanch Development Co., Ltd. 
Chelworth, Malmesbury 
Wiltshire SN16 98G U.K. 


Cycle Winnower 


With a capacity of 1,500 to 2,000 kilograms 





per hour, this simple pedal-driven fan aids the 
farmer when natural breezes fail to blow. The 
blades have a span of 1,200 millimeters (48 
inches) and are fitted onto a shaft running on 
two ball bearings. There are two freewheels in 
the gear train along with a flywheel. A seat 
is provided on this all-steel, 80,000-kilogram, 
framed unit. Enough air current is provided to 
keep four people winnowing at one time. 


Cossul 
Cycle Winnower 
Cossut and Co. 
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Cossul Hand Winnower 

This hand-driven model has a capacity of 
500 to 800 kilograms per hour, and will keep 
two people busy winnowing at a time. The 
blades are fitted to a post, and the unit weighs 
25,000 kilograms. 


Cossul Co. Pvt. Ltd. 
’ Industrial Area 
Fazalginj, Kanpur, India 


Cossul Hand Winnower 
Cossui and Co. 





The Winnower Kit 

A winnower has been developed by the 
Overseas Liaison Department of the National 
Institute of Agricultural Engineering in England 
to meet the need for a hand-driven device for 
separating grain from chaff and groundnut 
kernels from their shells. The design is simple, 
and manufacture should be well within the 
capability of village craftsmen using normal 
hand tools. 

The winnower consists of a frame supporting 
a feed hopper, separating duct, fan, and drive 
mechanism. The frame is made of ten wooden 
pieces bolted together. The hopper is formed 
by the two upper frame members, the top of 
the fan casing, and one side of the separating 
duct, which has a shuttered feed aperture level 
with the hopper floor. 

The duct is of rectangular cross-section, 
roughly S-shaped, with a long vertical center 
part. The shaped sides are cut from thick ply- 
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wood and the sheet metal front and back are 
screwed to the edges of the plywood. The fan 
is a plain paddle blade unit. The casing is con- 
structed in the same way as the duct to which it 
is attached by a bolted, flanged joint. A six- 
blade wooden rotor is carried on a steel shaft 
running in plain wooden bearings bolted to the 
frame. 

The drive is transmitted by bicycle chain 
from a crank and chain wheel to a small sprocket 
on the fan shaft. All the components are stan- 
dard bicycle parts. The pedal crank and chain 
wheel are soldered to a steel shaft which runs in 
bearings bolted below the hopper. The small 
sprocket on the fan shaft is made from the ring 
of teeth from a bicycle freewheel pressed onto 
a wooden boss which is pinned to the shaft. 

The following table summarizes the per- 
formance results of a prototype at an N.1LA.E. 
trial. Measurements of output were taken during 
sho: runs without stops for refilling the hopper. 
The rate of work over several hours may be 
lower, depending on the number of operators 
and their efficiency. 


Speed, | Output 


lutions} grams |Chaff or 


Minute| Hour {Removed 


Rice 70-90 | 400 | 75-95 
(long grain) 

Groundnuts 250 

(North African) 


- Groundnuts 


(Gambian) 


When the trial was conducted, researchers 
found that some of the rice samples contained 
short straw which could not be blown out. In 
the North Africa groundnut trial, the winnower’s 
high crank speed gave a very clean result, but 
the Gambian groundnut trial yielded a poor 
sample, with 40 percent of the nuts left un- 
shelled. 


Overseas Department 
National Institute of Agricultura! Engineering 
Silsoe, Bedford MK45 4HS England 
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A Dutch Winneower Kit 

This kit offers the option of assembling the 
winnower after completing construction of the 
individual parts or assembling from a_ pre- 
assembled kit. This winnower is made of wood 
with metal working parts. Only the simplest 
shop tools are necessary for its construction. 


Tosl 
Postbox 525 
Eindhoven, Netherlands 


CLEANING AND GRADING 


Specially designed cleaning and grading 
machines can imiprove the quality of a sample 








grain to a considerable extent beyond the capa- 
bilities of the winnower. There are several 
reasons why such high-quality grain is cesirable: 


1) Grain required for seed purposes should be 
clean and uniform; 

2) Removing weed seeds means that cultivation 
of the growing crop will be less costly; 

8) An increased yield can be obtained from 
using cleaned and graded grains for seed 
purposes; 

4) Seed-drilling machines perform better when 
clean and properly graded seed is used; 

5) You can get better prices for graded samples; 

6) Removal of insects and other foreign mat- 
ter during cleaning ensures better and safer 
storage; 





A hand-operated seed cleaner constructed entirely of 
wood. The crank powers a wooden-bladed fan for 
- winnowing while screens in the foreground separate 
seed from chaff. Cleaned seed is deposited in a 
drawer below. No loager being made in the United 
States, these machines are easy to find at farm 
auctions but are now gaining in value as antiques. 
Construction plans are available from IRRI, Box 
933, Manila, Philippines. 


‘ 


The hand crank, gears, and a peek at the wooden fan 


blades of an old seed cleaner. 
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7) Grain that is precleaned before drying im- 
proves the efficiency of the drying machine 
and produces a more uniformly dried sam- 
ple. 



















In cleaning grain or seed, the main object 
is to separate all chaff, straw, weed seeds, broken 
and inferior seeds, dust, and other assorted rub- 
bish from the sample. (However, some of this 
material can be a useful by-product with com- 
mercial value.) 

Most machines used for cleaning also grade 
the grain according to size, shape, specific grav- 


Two Methods of Cleaning and Grading Seed. 


I) Uncleaned mixture leaves hopper and 
2} passes across large mesh screen. 3) Large 
matier collects in pockets at end. 4) Mixture 
passes over finer meshed screens into 5) more 
collection pockets. 6) Fan keeps dust and fine 
particles moving to exit. 





ity, and/or weight of the seed. Seed cleaners 
commonly used on farms vary considerably in 
the quality of work done. The cleaner may be 
a very simple riddling or winnowing machine, or 
a complex dresser which employs a number of 
processes to treat or dress the grain. Some of 


the processes commonly used by seed cleaners 
are: 


1) Screening over a sieve in order to remove 
stalks, stones, and other large roughage. 

2) Separation by a blast of air, using either a 

winnowing or an aspirating device. 





1) Uncleaned mixture leaves hopper. 2) Fan blows 
chaff through exit hole and separates seed by 
weight. 3) Seed passes across different meshed 
screening for four grades. 
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3) Rotary screens or nests of sieves usually 
separate the grain or seed into a number of 
samples according to width. 

4) Indenied cylinders or pockets are used to 
separate the sample according to length. 


Some machines will simultaneously clean 
and grade a sample of grain or seed, while others 
will perform only one of these functions. They 
are grouped below according to the mechanism 
used for cleaning and/or grading. 


OPERATING AND ADJUSTING CLEANERS 
AND GRADERS 


Considerable skill is required to operate ef- 
ficiently the various types of cleaners and graders 
that are available for farm use. Grain samples 
are variable and the correct setting for one par- 
ticular sample may not be appropriate for the 
next sample. The following adjustments are 


usually available to properly set a machine for 


a given sample of grain: 


1) The air blast can be adjusted by either 
regulating the fan blind or altering the 
speed of rotation. 

2) The slope, length, and frequency of vibra- 
tion of a machine can be adjusted to suit 
the requirements of a particular sample. 

3) The sieves themselves are interchangeable 
for different sizes and types of grains. 


NORTH AMERICAN SOURCES OF SEED CLEANERS 


The Model 30 Burrows Seed Cleaner and Grader 

This is a small-sized seed cleaner and grader, 
suitable for seed testing or cleaning smali lots 
of seed. It has a small chaff or scalping screen on 
top and large cleaning and grading screens be- 
low. Standard equipment includes any four 
chaff-grading screens and any four double- 
grading screens. A suction fan removes chaff, and 
the screens remove large particles and damaged 
seeds. Its capacity for wheat and other grains is 
20 to 30 bushels per hour. For clover and other 
seeds, it can process 2 to 10 bushels per hour. 
Shipping weight of this cleaner is 145 pounds. 
The screens weigh extra. This unit can be op- 
erated by hand or a ¥% h.p. motor. A bagging 
attachment is available. 





Model 75 Burrows Seed and Grain Cleaner and 
Grader 

This unit has a capacity of 60 to 75 bushels 
per hour when cleaning and grading wheat or 
other heavy grains, and 10 to 25 bushels per hour 
when cleaning and grading clover and other 
lighter seeds. This is a four-screen machine 
which has two separate shoes with two screens in 
each shoe. The scalping screens remove sticks, 
stems, pods, and other large particles; the grading 
screens clean the seed or grain and separate the 
cleaned seed into two grades when two screens 
are used. A high-speed multivane fan removes 
chaff and other light material. The Model 75 
Burrows requires a 14 h.p. electric motor for use 
without an elevator. When a charging elevator 
is used with the cleaner, a 3% h.p. electric motor 
is needed. 


Burrows Heavy-Duty Double-Spiral Separator 

This machine separates anything round from 
anything that is not round, according to the 
manufacturer. Vetch, peas, soybeans, pepper, 
rape, turnip, coriander, milo, mustard, and other 
round seeds are easily separated from wheat, 
oats, barley, fiax, corn, screenings, rodent chips, 
etc. No power is needed. The Double Spiral 
separates by gravity to remove round seeds from 
oblong grains, screenings, or weeds. 

The machine consists of two units of spirals 
which feed from the same hopper and deliver 
together at the bottom. At the top is a large 
hopper with an adjustable feed plate for each 
unit of spirals. The seed leaving the hopper runs 
over a cone divider which spreads the seed 
evenly to each of the five flights in each unit. 
Going down the flights, the round kernels travel 
at a much faster rate of speed than the other 
kernels. Their momentum increases until they 
run over the edges of the spirals, drop to the 
housing spiral and roll into a tray at the bottom 
of the machine. A single discharge chute is 
standard unless the double chute is specified. 
The double chute separates the round seed into 
two grades, portions of which can be controlled 
by adjusting levers. 

The unit is built from galvanized steel, is 
set in a strong steel frame, and measures 77 
inches high, 42 inches wide, and 22 inches deep. 
Its capacity is 10 to 50 bushels per hour (30 to 
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35 bushels per hour for soybeans), Shipping 
weight: 200 pounds. Available options include 
self-cleaning hopper, laboratory sample spiral 
(single, 5 feet by 20 inches, with two flights), 
heavy-duty single spiral (20 inches diameter). 


Spiral Grain Cleaner Model 2825 

As the screen aad spiral rotate in this model, 
the spiral raeves the grain over the screen. Be- 
cause of the movement of the screen and spiral 
and the horizental construction of the machine, 
the grain flow is completely controlled and dis- 
tributed more effectively than in an operation 
depending on gravity. The spiral in the grain 
cleaner assures that the grain will be carried 
over the largest possible screen area. The result 
is thoroughly cleaned grain that dries faster to 
help eliminate spoilage. This cleaner is belt- 
driven for economical and reliable power. Easily 
interchangeable screens are available for most 
grains. The cleaner was designed for easy main- 
tenance, and performance-tested to insure best re- 
sults. Modei 2825 is 24 inches in diameter and 6 
feet long, with a capacity of 1,200 to 1,500 bush- 
els per hour (for dry corn). It requires a 1 h.p. 
motor. 


All the above cleaners wre available from: 
Burrows Equipment Co. 

1316 Sherman Ave. 

Evanston, it. 60204 


Seedburo Cleaner 


The Seedburow No, 464 seed cleaner is 
similar to the Burrows No, 30. 


Seedburo Equipment Co. 
1622 W. facksen Blvd. 
Chicago, LL. 60606 


Power-driven Seed and Grain Cleaner 

This unit cleans and grades 2 to 10 hashels 
ot small seed and 20 to 30 bushels of large 
grains per hour. It has a galvanized steel hous- 
ing, smooth-action upper scalping or chaff screen, 
controlled-vibration lower cleaning and grad- 
ing screens, and the suction of an adjustable 
airstream. Eight screens provide 12 different 
screening combinations. The cleaner requires 
little operating or storage space; it measures 23 
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Spiral Separator 
Seedburo Equipinent Co, 


by 38 by 40 inches high. It is shipped from the 
factory near Columbus, Ohio. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


The Clipper for Sample Testing 

The shoe of this model uses two 10- by 15- 
inch screens, one for top and the other for lower 
separation. The clipper also features a powerfal 
blast fan driven by three step pulleys and con- 
trolled, adjustable shutters on air intake open- 
ings to provide intermediate air regulation. In 
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Clipper Seed and Grain Cleaner M.2B 
Seedburo Equipment Co. 





addition, it has a grain box and an air screening 
receptacle wth removable trays. This cleaner 
is operated either by a hand crank or by a \% 
t.p. motor. The hand crank is furnished only 
if the motor is not mentioned on the order. Ten 
screens of the customer's choice and the cleaner 
drive pulley come as standard equipment. The 
Clipper Office Tester is 30 inches long, 15 inches 
wide, 23 inches high and weighs 45 pounds. 
Shipping weight: 90 pounds. 


Clipper Hand-Testing Screens 

Clipper Hand-Testing screens provide a 
liberal assortment of screens, enabling you to 
experiment with various separations and select 
the correct screens for cach cleaning problem. 
For household use, you can use these hand 
screens to clean just as much as you intend to 
use. A storage rack ts available. 


Clipper M-2B 

In this model, grain is fed to the hopper 
which spreads it evenly across the full width of 
the top screen, The top screen perforation is 
selected with large openings to hold up and 
scalp off large foreign matter while the grain 
drops through to the second screen. The lower 
screen is selected with openings slightly smaller 
than the grain. Dirt, splits, weed seeds, and im- 





Clipper Seed and Grain Cleaner No. 27. 
Seedburo Equipment Co. 
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mature kernels drop through this lower screen, 
aud the clean grain discharges in the form of a 
curtain through the Bottom Air Blast Column. 
The bottom air is adjusted to remove any re- 
muning lightweight trash or underweight ker- 
nels. This air separation is selective because the 
fan is precisely adjustable over a wide range. 
With a screen size of 2414 inches by 2214 inches 
and all-screen construction, this unit will clean 
up to 40 bushels per hour. 


Crippin A-234, A-334 Seed Cleaners 

The general construction and operation of 
the two-screen and chree-screen models are simi- 
lar. The first scalper on the three-screen model 
removes the largest trash and relieves the second 
scalper screen of this trash to provide more ca- 
pacity and closer screening. In grading work, 
one more size can be obtained with this screen. 
AIL screens are interchangeable. With a I h.p. 
requirement, the Crippin Cleaner handles from 
25 ta 150 bushels of seeds per hour depending 
upon the stage of the seed. 


These cleaners are available from: 
Ferrell-Ross 

1621 Wheeler St. 

Saginaw, MI 48602 


Nursery or Test Plot Threshers 


These plot threshers, 14 inches standard or 
18 inches heavy-duty, come assembled and ready 
for threshing small lots of grain such as sorghum, 
wheat, oats, soybeans, barley, and peas. Cylinder 
speeds are adjustable; the intake ‘hoppers have 
baffles to prevent the grain from flying back out, 
and the air flow is adjustable for the type of 
grain being threshed. Both threshers have a 
secondary cleaning system that improves ef. 
ficiency. 

Maintenance is no problem: all pulleys, 
belts, and bearings are standard shelf items, and 
engine parts are easily available. Optional equip- 
ment includes a bagging spout and an extension 
hopper. Dimensions are 30 by 30 by 27 inches. 
The units weigh 200 pounds and require a 3 
h.p. gasoline engine or a 34 h.p. electric motor. 


ALMACO, Allan Machine Co. 
P.O. Box t12 
Ames, fA 50010 
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Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, UL, 60204 


KEM Corp. 
Box 471 
Haven, KS) 67543 


Nasco Agricultural Sciences 
901 Janesville Ave. 
Fort Atkinson, WI 53538 


Seedburo Equipment Co. 
1022 W. Jackson Bivd. 
Chicago, IL 60606 


Lee Grain Cleaner 

Lee’s Model A Cleaner uses a waterless 
cleaning process, tumbling each grain kernel 
between a rotating stone wheel and a stationary 
wheel, Each kernel is polished, scrubbed, and 
the outer hull scoured away by the rubbing ac- 
tion of the stones, without disturbing the germ. 
Following the dry scrubbing phase, the grain 
passes through an air separator which removes 
fine particles of dirt, dust, chaff, and bee’s wings, 
or loose hulls. With the cleaner properly ad- 
justed, dirt and foreign matter amount to about 
2 percent of the final product by weight. The 
cleaner uses a dual voltage 34 h.p. single-phase 
motor to clean 150 to 200 pounds of grain per 
hour, 


Lee Engineering Co. 
2023 W. Wisconsin Ave. 
Milwaukee, WI 53201 





ALMACGAir Blast Seed Cleaner Allan Machine Co. 





Air Blast Seed Cleaner 

Designed for the precision work of research 
-xpetiments, the Air Blast Seed Cleaner has two 
interchangeable screens with 14-, /4-, 34>, and Y4- 
inch wire mesh openings, two seed catch pans, 
and a 180-cubic-feet-per-minute blower. It is 
made of wood; dimensions are 20 by 12 by 23 
inches. 


ALMACO, Allan Machine Co. 
P.O. Box 112 
Ames, IA 50010 


DICKEY 
Fanning Mills. 


Farm and Warehouse. 
Of All Capacities. 


Also TANK LUGS. 
Band Fasteners Zor Tanks. 


A. P. DICKEY MFG. CO., - Racine, Wis. 


The Implement Age, 1894 








by a hand-operated sprocket and chain and es- 
sentially blows away all the chaff, dust, and 
lighter seeds. The cleaned and separated grain 
is ejected from a trough at the rear of the ma- 
chine. Ajl hardware is made of cast iron and 
steel. All screens are galvanized, The frame is 
of oak, and hopper and screen housings are of 
alder or maple. The fan is galvanized sheet 
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Grain Cleaner 

The AVI Grain Cleaner is patterned after 
the simple, efficient fanning miil cleaner-sepa- 
rator that was common around the turn of the 
century. This mill is designed for hand opera- 
tion but may also be driven by any external 
power source. In operation, the threshed wheat 
is poured into the top hopper and is shaken 
through a series of screens which separate the 
grain from the dirt and chaff. The reciprocating 
action is accomplished by a cam and pitman arm 
attached to the camshaft. The fan itself is driven 





ees 


The Mr. Pea Sheller shells all kinds of 
peas and beans—blacheye, purple hull, 
small crowder, cream peas, English peas, 
sweet peas, and the harder-to-shell limas 
and butter beans, Available from: 

Mr. Pea Sheller 

P.O. Box 29153-B 

Dallas, TX 75229 

RE. Tenney & Associates 





metal, and is driven by a 6:1 ratio sprocket and 
chain assembly. The width of this cieaner is 28 
inches, length is 42 inches, and height is 36 
inches. Weight: approximately 125 pounds. 


American Village Institute 
440 Meyers St. 
Kettle Falls, WA 99141 
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Barley pearlers are becoming more generalty avait- 
able through homesteading catalogs. This one is 
manufactured by Seedburo Equipment Co. 


INTERNATIONAL SOURCES OF 


GRAIN AND SEED CLEANERS 
The N.LA.E. Cleaner 
The N.LAE. cleaner 


ft) a Pony 
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Plans for this pea and bean sheller 
are available from the Department of 
Agricultural Engineering, Cornell 
University, Ithaca, NY 14853. Ask for 
Agricultural Engineering Extension 
Bulletin No. 412. 





cleaning grain samples received from plot com- 
bines and threshers. As these samples often con- 
tain 60 to 70 percent chaff and straw, an air 
aspirator is used to remove this material first. 
The semicleaned sample then passes over a 


Capacity is 25 


received 


double sieve-cleaning riddle. 
samples per hour, based on 
from the N.I.A.E. plot combine. 


samples 


R.G. Garvie & Sons 
2 Canal Road 
Aberdeen, Scotland 


CeCoCo Paddy Separator 

Because of the different sizes, shapes, and de- 
grees of maturity of grain, no rice huller can hull 
every paddy completely in one operation. Any 
attempt to hull all of a paddy will result in ex- 
cessive breakage. When a mixture of hulled and 
unhulled rice is fed into the hopper oy separator, 
it glides down along the surface of multistaged, 
inclined wire screen and separates the rice into 
four kinds: (a) completely cleaned, hulled rice, 
(b) unhulled rice, (c) unripened and imperfect 
rice, and (a) broken rice with mud, sand, or dust. 
It is also used for sorting the polished rice for 
grading. It is made of hardwood and can be 
dismantled and folded down for storing. Wire 
screens of different sizes are furnished to meet 
varying needs. it will separate paddies at a rate 

















of about 70 bushels per hour and also grades 
hrown rice. 


CeCoCo 
P.O. Box 8, Eburaki City 
Osaka, Pref. 567 Fapan 


Heid Saat 6 

The Heid Saat 6 seed cleaner produces un- 
adulterated seed grain from all kinds of large 
and small seeds, such as wheat, rye, barley, oats, 
pulse, clover, vegetables, linseed, millet, and 
calza. The machine is of compact, all-steel con- 
striction and its design combines all the stan- 
dard elements used in conventional seed clean- 
ing: coerse sieves, sand or grading screens, air 
sifter, and trier cylinder. Suitable screens and 
indent cylinders are available for all varieties 
of crops. The Heid Saat 6 is equipped for drive 
by either electric motor or a handwheel. Weigh. 


ing no more than 150 pounds, the machine can 


be trundled from place to place like a wheel- 
barrow by a single person. It has a 0.4 tip. re- 
quirement and an output of 300 pounds per 
hour, 












































Heid Saat 6 
Heid Ag 


Heid Ag 
Postfach 147 
A-1015 Wien Austria 


CeCoCo Bean Separator and Grader 


This machine will automatically separate 
and clean beans from dust, grit, stone, mud, 
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smd, seeds, or any other forcign matter and 
classify them into three grades—small, medium 
and large-—by means of interchangeable screens. 
Of wood construction, the separator is available 
in four sizes: 








Power 
Hourly Capacity Required 
~—-0.60 bushels Yol hip. 
40-50 bushels V4-ly hip. 
8 bushels Hand 


12-16 bushels % hp. 








CeCoCo Bean Cleaner and Separator 

This unit is specifically for use with the red 
bean and other round-shaped beans. The input 
funnel is equipped to regulate an even flow of 
beans to the first separating cevice, which re- 
moves impurities, husks, and dust, and onto the 
second separating plate, which removes imper- 
fect or immature beans. ‘There are provisions 
for adiusting the machine to fit the specific bean 
being cleaned. 


CeCoCo White Rice Cleaner 

Using the difference in weight between 
grains and the accompanying impurities, this 
machine will separate rice from dust, sand, stone, 
grit, and other foreign substances. The machine 
is light; the heaviest of the four models weighs 
110 kilograms. Also, it requires only Yo to Y% 
hp. to operate. 


CeCoCo 
P.O, Box 8, Ibaraki City 
Osaka, Pref. 567 Japan 


ERRI Power Grain Cleaner 

The Power Grain Cleaner uses rotary 
screens in conjunction with an air blast. This 
combination simplifies the design and permits 
extended exposure of a tumbling mass of grain 
to air, resulting in improved cleaning. 

Te is ideally suited for tropical countries 
and was designed particularly .for rice mills, 
farms, warehouses, and experimental stations. 
The grain is cleaned by means of two concentric 
cylindrical screens. Fhe inner screen retains 
large impurities but lets the grain through. 
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Power grain cleaner with 1.6 to 2.5 ton per hour 
capacsty. 

interaational Rice Research Institute 

Smaller tmpurities like sand, dust, and weed 
seeds pass through the outer screen. This cleaner 
has an adjustable air opening for quality clean- 
ing and an adjustable feeding rate. The three 
pulley settings result in approximate cleaning 
capacities of 1.6, 2.0, and 2.5 metric tons per 
hour by powering with a 1 hip. electric motor. 


FH Sota 
sre: Chet OFA eGH Wigner res 


Sectional View of Oscillating Grain Cleaner 


international Bice Research In 


gtetertn 
Ele AAECe aristiiucce 
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fnternational Rice Research Institute 
Box 938 
Manila, Philippines 


Hindsons Seed (:rader 

This grader has a manually fed hopper 
with a 66-kilogram capacity. Et has one high. 
speed electric blower run by a 1 h.p. motor. ‘Two 
sieves can be used at one time, and four sieves 
are provided with the unit. Screens are available 
for almost all crops. 


i ice rev or Ses 
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Hindsons Seed Gleaner 
M/s. Hindsons Pvt. Led. 


M/s. Hindsons Private, Ltd. 
The Lower Mall 
Patiala, Punjab, India 


Improved Portable Grain Cleaner 


The International Rice Research Institute 
has released an improved and simplified model 
of the small, oscillating grain cieaner for manu- 
facture which has a l-ton per hour capacity. It 
includes a 12-millimeter plywood body attached 
to a light-gauge angle iron frame and legs. An 
integral, eccentric drive and blower arrange- 
ment provide for both screen oscillation and air 
discharge to aid the grain cleaning. It is equipped 
with a small motor. Construction plans and 
sources of machinery are available from IRRI. 
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improved Portable Grain Cleaner 
Enternational Rice Research lnstitute 


International Rice Research Institute 
P.O. Box 933 
Maatla, Philippines 


Oilseed Thresher 

This thresher, designed for a variety of oil- 
seed crops such as safflower. flax, sunflower, and 
others, cleans by means of a straw walker, sieve, 
and fan combination. Spring-loaded crushing 
rolls and variable cylinder speeds from 200 to 
L200 rpm are used, The Engineering Research 





Oilseed Thresher 
Agriculture Canada 








Service at Agriculture Canada found this to be 
one of the best research threshers because it will 
also handle a number of other crops, from field 
beans to alfalfa. It is, however, expensive to 
produce, and is not available commercially. In- 
terested parties should contact: 


Engineering Research Service 
Agriculture Canada 
Ottawa, Oatario, K1A OC6, Canada 


Forage Plot Thresher 


This small-capacity thresher, which cleans 
by means of a straw walker, sieve, and speciai 
aspirator fan, uses a radial rubber rub bar against 
a rubber mat for hard-to-thresh forage plants. 
The plans are available from the Engineering 
Research Service of Agriculture Canada, but 
only on microfilm. Inquiries about possible 
manufacture should be directed to: 


Engineering Research Service 
Agriculture Canada 
Ottawa, Ontario K1A OC6, Canada 





Forage Plot Thresher 
Agriculture Canada 


Rotary Corn Thresher Plans 


This guinea corn threshing machine, de- 
signed and built by the Intermediate Technology 
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Rotary Corn Thresher 


workshop in Zaria, Nigeria, utilizes a bicycle 
crank and pedai as its main components. Plans 
are available from: 


Intermediate Technology Publications, Ltd. 
9 King Street 
London, WC2E 8HN, England 


Small-Scale Seed Cleaner 


Farmers have been inventors for hundreds 
of years. As long as there are jobs to be done, 
individuals like Tim Sanford of Alexander, 
Maine, will be devising easy, inexpensive tools 
like his seed cleaner. 

The cleaner, which uses a vacuum cleaner, 
a plastic snap-cover pail, a funnel, and a mailing 
tube, can clean over 100 pounds of seed per 
hour, though we wouldn’t recommend it for any- 
one with over 1,000 pounds of seed to clean. “It 
works quite well, but not perfectly, for wheat 
and our seeds,” Sanford explains. 

To operate the seed cleaner, a steady stream 
of the grain to be cleaned is poured into the 
funnel. If it clogs, a thin stick will unclog it. 
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SMALL SCALE SEEP CLEANER 


FUNNEL 


PLASTIC 


do <> 












REDUCER TUBE 
2° DIAMETER, 
TWO CANS WITH 
ENDS REMOVED 
AND TAPED 
TOGETHER TO 
MAKE 4 TUBE 
ABOUT 18” LONG 
AND 3” DAMETER 
WOOD COLLAR 
TO WHICH 3" 
TUBE iS 
FASTENED 
WITH TACKS 
HOLE FOR 
PRESSURE HOSE 
FROM VACUUM 
CLEANER, 


PLASTIC BUCKET 


FLAP FOR WITH LID 


REDUCING 
PRESSURE 
AS NEEDED. 


BLOCK OPEN 
WITH STICK. 


Adjust the airspeed (the vacuum should be blow- 
ing into the bucket) so the good seeds (the 
heavier parts) will be just heavy enough to 
escape being blown from the chaff holes at the 
top and will fall to the bottom. The inner tube 
(Sanford uses a cardboard mailing tube) can 
be made smaller to get more force from a vacuum 
cleaner with low pressure. 
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In processing a crop for either human or 
animal] consumption, it is generally necessary to 
reduce its size by either grinding or crushing it. 
This process is useful for correct feeding of live- 
stock, since it increases the digestibility or palat- 
ability of the crop and also facilitates mixing it 
with other constituents of the feed. There are 
three basic kinds of mills used to crush or grind 
the harvest: (1) burr mills with either stone or 
steel burr plates, (2) roller mills, and (3) hammer 
mills. Before it is stored, the ground material is 
usually graded by sieving, as different sizes of 
material are used for feeding the various farm 
animals. For example, a coarser mixture is used 
for beef cattle, sheep, or laying hens, and a finely 
ground feed is more suited to high-producing 
dairy cows and young chickens. Oats, owing to 
the presence of fiber in the husk, are usually 
ground to a fine state for poultry feeding. 

According to W. C. Krueger, author of an 
article entitled “Basic Principles Involved in the 
Design of the Small Feed Grinder,’ which 
appeared in the July 1927 issue of Agricultural 
Engineering, “the problem of feed reduction has 
always been of vital interest to farmers. From the 
time of the first horsepower burr mills to the 
largest present-day attrition mills, the progress in 
mill development has been towards faster, 
cheaper, and more economical grinding. Custom 
mills operated by waterpower or steam sup- 
planted the use of the individual horse-operated 
mills. The development of the gas engine, how- 
ever, resulted in a revival of the individual farm 
mill, improved and reduced in cost by this time.” 

Krueger goes on to explain that with the 
coming of electrical power to villages and 
country towns, custom feed-grinding enjoyed a 
brief revival. The new attrition mills produced 
a feed of better quality than that ground in farm 
mills, and farmers once again brought their feed 


Processing Equipment 


GRINDING AND CRUSHING EQUIPMENT 






crops into town for grinding. Later, when elec- 
tricity was available to everyone, even rural 
dwellers, farmers began investing in electric 
motors to run their own mills. 

Today, most milling is done right on the 
farm. The self-sufficient small farmer needs a 
mill! which will serve a variety of functions in- 
volving both the household and farm. He should 
seek long-term economy and durability while 
satisfying his every milling need. 

A burr mill is generally a better choice than 
a hammer or roller mill if you will need to do 
fine milling for household flour. Hammer mills 
are quite popular on the farm for grinding 
animal feed, but they do not produce a uniform 
grind, and are therefore not appropriate for mill- 
ing flour. They are rugged and can grind differ- 
ent kinds of dry material at one time into differ- 
ent textures. Probably the most expensive mills 
to buy, yet the cheapest to operate, are the roller 
mils, They put out a good-quality feed, produce 
little waste, have a high-production capacity and 
require little power. 


SMALL GRINDING UNITS 


Many kitchen-scale grinding units are avail- 
able for grinding both feed and household flour. 
Their output is considerably lower than that of 
mills specifically designed for farm use, but their 
versatility makes them worthy of consideration 
when only a few animals are kept on the farm. 

Domestic mills are either hand-cranked or 
run by a small motor. Metal burr grinding plates 
are suitable for grinding and cracking grains, 
hulling some seeds, splitting peas, grinding coarse 
cereal, and making flour of a degree of fineness 
acceptable for bread. For a pastry-fine flour, 
stone mills are best. They can be used only with 
dry grains and seeds of 12 percent moisture or 
less. Moist seeds have a tendency to glaze the 
stones. If this happens, passing very hard winter 
wheat or very dry corn through the stones at 
their widest setting will clean the glaze away. 
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A cast-iron, steel burr mill disassembled to show feeding 
auger, stationary burr plate and interchangeable burr 


plate on auger. 





But these mills are not made for certain jobs, and 
the manufacturers’ guidelines should be followed 
carefully. 

The most versatile type of mill is called a 
burr /stone conversion. One plate is a stationary 
burr which cannot be removed. The operator 
has the choice of interchanging a stone or burr 
for the other plate. A fine flour can be obtained 
from the burr/stone combination while the burr / 
burr combination will crack grains, handle oily 
seeds, and make nut butters. 

Most electric mills designed for small-scale 
household use have stones. Often a hand crank 
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Grinding pastry-fine flour with a stone burr combina- 
tion hand mill. 





is available in the event of a power failure. 


SOURCES OF HAND MILLS* 


All-Grain Mills 

The H-1 Metal Burr plate mill is designed 
for cracking cereals; Model H-10 has stones and 
burrs. The grooved stones are designed for slow 
turning and will grind fine flour the first time 
through. 


* For specifications and more detailed information on 
75 household grain mills, write to Organic Gardening 
Readers’ Service, 33 E. Minor St., Emmaus, PA 18049. 
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All-Grain Distributing Co. 
3333 South 900 East 
Salt Lake City, UT 84106 


BH Grain Mill 

This mill has a cast aluminum body with a 
chrome steel auger. Its artificial, adjustable 
stones will grind fine flour or coarse cereal. 


Agri Resources 
RR 3, Napanee 
Ontario, K7R 3K8 Canada 


Corona Burr Mill 

This cast-iron burr mill grinds one pound of 
cereal per minute. It is adjustable for fine flour 
(which must be run through several times) or 
coarse cereal. The Corona Stone Mill with two 
stones is available for grinding fine flour the first 
time through. A conversion mill is also available. 


Natural Health Appliances 
P.O. Box 169 
Meclean, Australia 2463 


R&R Mill Co., Inc. 
45 West First North 
Smithfield, UT 84335 


Village Equipment Suppliers 
P.O. Box 2172 
Lea, Papua, New Guinea 


Red Chief Feed-Grinding Mill 

The Red Chief, which can be used with all 
small grains and is especially recommended for 
poultry feed, grinds 1 to 2 bushels per hour. 
Spring tension regulates the fineness of ground 
material. Triplex and flat steel burrs are used in 








Cumberland General Store 
Route 3, Box 479 
Crossville, TN 38555 


S.A.M.A.P. Cereal Grinder 

Also designed for specialized milling of very 
dry grains, the $.A.M.A.P. Cereal Grinder is a 
vertical-axis mill using natura} stone granules 
embedded in stabilized magnesite cement. Fine- 
ness of grinding and the rate of grain feed be- 
tween the stones are adjustable. Controlling the 
rate at which the grain is ied is a unique feature 
to the $.A.M.A.P. mill which allows the operator 
to determine the difficulty of his grinding stroke. 
The weight of this unit is 1914 pounds (8.75 
kilograms). (See photo on page 337.) 


Miracie Exclusive, Inc. 
16 West 40th Street 
New York, NY 10018 


S.A.M.A.P. 
B.P. Horbourg Wihr 
68000 Colmar, France 


Stone Miller 

The AVI Stone Miller grain grinder is spe- 
cifically designed to make it easy to grind wheat 
into fine flour in one grinding. It should be 
pointed out, however, that what is gained in ease 
is lost in speed. Although primarily designed for 
hand power, this mill can be efficiently run with 
an external power source. It is made of rein. 
forced cast iron with gears providing a 2:1 reduc- 
tion for easy grinding. The 18-pound, 16-inch 
diameter flywheel handle drives an auger which 
feeds grain between two 5-inch stones. The stone 
separation is adjustable and the hopper holds 4 
pounds of grain. Total weight: approximately 


the process. The mill fastens to a box or barrel. 55 pounds. 


Red Chief Mill 
Cumberland General Store 
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AVI Stone Mill 





The American Village Institute 
440 Meyers St. 
Kettle Falls, WA $9141 


Little Gem Hand Mill and Juicer 

This is an adjustable cast-iron, stone, hand 
mill. Turn the handle to the left to grind grain, 
to the right to make juice. 


Little Gem Mills 
23655 S.W. Francis 
Beaverton,OR 97005 


O.B. (Quaker City) Steel-Stone Grinder 


This model has two sets of metal burrs— 
coarse burrs for cracking grains and grinding oily 
grains and seeds, and sharpened burrs which 
grind flour from oily grains that would clog stone 
grinding surfaces. This company also carries the 
Victoria stone-burr combination mill. (See photo 
on page 337.) 
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Sterling H. Nelson & Sons, Inc. 
525 South 500 West P.O. Box 1296 
Salt Lake City, UT 84110 


Victor Stone-Burr Mill 

This cast aluminum and durable plastic mill 
has a stone grinding surface and a stainless steel 
screen to sift flour to a uniform texture, Pulleys 
are available to attach the mill to a motor. 


Victor Mfg. Co. 
8141 4th SW 
Seattle, WA 98106 


Little Ark Hand-Electric Stone Mill 

This mill is designed to grind all dry grains 
and should not be used to regrind flour pre- 
viously ground or to grind damp grains, It can 
be motorized, but the stones should be set at 150 
rpm or less to avoid damaging them. A 14, 14, or 
34, h.p. motor can be used, 


Retsel Corp. 
Little Ark Division 
McCannon, ID 83250 


SOURCES OF ELECTRIC MILLS 

All-Grain 

The All-Grain has a turbine-cooled air 
mechanism. The silicon carbide stones are 
placed horizontally inside a metal housing. 
There is a five-year unconditional guarantee on 
the mill, your choice of a 14, 14, or %4 h.p. motor, 
and the stones. (See photo on page 337.) 


All-Grain Distributing Co. 
3333 South 900 East 
Salt Lake City, UT 84106 


Lee Engineering Company Mills 

This firm offers either fully adjustable grind 
or fine grinding mills. An automatic mechanism 
feeds the aluminum oxide grinding stones. The 
polyethylene hopper holds approximately 4 
pounds of grain. Grinding rates for the 4% h-.p. 
mill are 3 to 5 pounds per hour of fine flour, 20 
to 25 pounds per hour of coarse meal. Rates for 
the 14 h.p. mill are 6 to 10 pounds per hour for 
fine flour, 40 to 45 pounds per hour for coarse 
meal. 








1) Victoria Combination 
Hand Mill, 2) All-Grain 
Power Mill, 3) Marathon 
Uni-Mil. 4) S.4A.M.A.LP. 
Hand Mill 





Homestead Industries in California once made this power transfer unit to adapt their mill to pedal power. It is 
no longer avatiable commercially but the technique is simple enough for the tinkering miller to duplicate. A 
wheel secured against the rear bicycle tire transfers power to a pulley which can operate any mill whose driving 
mechanism can be fitted with a pulley and run with a V-belt, 








Marathon Uni-Mill 
This unit has a particle board cabinet with a 
\% h.p. motor and a direct-drive handle for 


Lee Engineering Co. 
2023 W. Wisconsin Ave. 
Milwaukee, WI 53201 
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retell operation. “Vhe adpustidble stares dave a 
shewestice gsinding achon which eriids TP pound 
ct flour per maimete amd 2 pounds of cereak per 
ninute. (Seo photo on page 357.) 


Phe Graver Co. 
PEELS. brclestetcl Park Ave. 
Pempe AZ Sou8z 


The Harvese Mills Mall 

‘The spring tension on the stones iu thes mill 
prevents them trom locking due to the heating ot 
grinding. and it absorbs che shock from toreign 
niatertals entering the grinding area. “Vhe mill 
has a 34 ep. motor with a lLyear guarautee, 
stainless stecl hopper and drawer, and ani oak 
evbinet. Tt produces flour ata rate of 60 to 70 
pounds per hour, A] hand-erank adapter ts 
provided. 


KBL, Euterprises 
WT TL Sourt: West Pemple 
Salt Bake Gi, (OP SibtS 


Excalibur 

Vhis mill has a bg bop. capacitor-start motor 
with a 4 f.p. motor optional ‘The 34-inch 
birch cabinet is standard, bat other woods are 
available as options. “Vhe 5- by Linch stones are 
fed by a 7-cup capacity hopper producing 42.1 
pounds of fine Hour per hour. 


Excalibur Products 
S77 UL Elorin-Perkins Rea. 
Sacramento, GA O5828 


Golden Grain Grinder 

The stainless steel inserts on this model! 
crack the grain before it enters the stones, pro- 
ducing fess grit in the flour and less wear on the 
stones. “The self-cleaning stones produce up to 40 
pounds of flour per hour. A 34 hyp. motor and 
band crank are provided, 


€rolden Grain Grinder 
Division of Kuest Fiterprises 
Box E10 

Filer, PD 83928 
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Licthe Gem Mill 


Vb yp. anotor vives the Tatdle Geom it 
grtding tebe ob 25 pounds of fiae Hour per four 
vmdk 100 pounds of corse meal per hour “Phe 
milf comes with a tia coms caston kit and Dive fr 
cabinet, 


litle Gea Mall 
286055 SAV. Frances 
Beaverton, OR OF00% 


Miller Boy Mill 


On this model a i hp. motor powers the 
tungstercarbide shears which cut the prain 
before it is fed imto the stones. ‘Phe mill will 
grind approximately 36 pounds per hour, “Two 
cabinets are available with different: bin capac- 
ilies, 





The Miller Boy Mill seen here has been modified 
jrom electric to pedal power, The pedal power unit, 
called the Energy Cycle, tsa product of Rodale Re- 
sonrees: Division, Emmaus, Pa, 























Magic Valley Industries, Inc. 
405 Highway 30 
Filer, ID 83328 


Mil-Rite Stone Milt 

The 5-inch adjustable stones of this mill are 
powered by a 4 h.p. motor, for a grinding rate 
of I2 ta 15 pounds per hour. Hand conversion is 
provided. The model carries an unconditional 
2-year guarantee. 


Romper Stone Mill 


This mill grinds 3 pounds of flour per hour. 
Hand conversion is available. 


R&R Mill Co., Inc. 
45 West First North 
Southfteld, UP 84335 


Great Northern Flour Mill Kit 

The tools needed to assemble this mill in- 
clude a hammer, screwdriver, wrench, nails, and 
glue. The kit includes milling stones with a 
mounting arbor, ready-to-finish birch cabinet 
pieces, a Dayton 1% h.p., 3,450 rpm capacitor- 
start motor with cord and switch, a 17-cup 
Capacity flour pan; a 6-cup capacity grain feed 
funnel, and all the necessary hardware and in- 
structions. The stones are guaranteed for 10 
years, and can be converted to hand- or bicycle- 
powered operation. 


Great Northern Distributing Co. 
325 W. Pierpont Ave. 


Sate Lake City, UT 84101 


FARM-SCALE MILLS 
Burr Mills 

The hand-operated grinding stone, the 
earliest grinding device used on the farm, some- 
what resembled a mortar and pestle in form. It 
consisted of two pieces of stone roughly cut in 
the shape of flat discs. The top disc was rotated 
by hand over the stationary bottom disc, and the 
material to be ground was fed through the space 
between the two discs. The old-time grist mill 
driven by water, wind, or mule power is a good 
example of a mechanized version of the grinding 
wheel. 
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The modern burr-stone mill is 2 further 
development of the grinding wheel and is often 
referred to as an attrition mill, meaning a mill 
which grinds by friction. The burr mill consists 
of two disc-shaped stones with burrs or grooves 
cut into their grinding faces. The grain is fed 
at the center of the stones and is cracked without 
crushing as it passes toward the periphery. The 
stone discs have generally been replaced by 
chilled, cast-iron plates (hence the name plate 
mill) with corrugations or projecting cutting 
edges cast into the rubbing surfaces. 





The stone plates of the Moderne Mill with grooves 
cut on their grinding faces. The pattern is designed 
wide and deep for cracking near the center where 
grain ts first fed into the mill and gradually shallows 
to reduce the grain to a fine flour. 

Renson Et Cie 
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The space between the plates is controlled 
by a spring-loaded, spacing screw, and the plates 
are usuuly corrugated on both sides to make 
them reversible. When starting a plate mill, the 
grain feed ts blocked off and the spring pressure 
relaxed, leaving the plates at their coarsest 
setting, Once the niill is rotating at normal 
speed, the grain is fed into the mill. The plates 
are gradually forced together by tightening the 
spring until the desired texture is obtained. 

This kind of mill is best suited for grinding 
meal and flour for household use since it grinds 
the finest and loses none of the whole grain. 
When set correctly, the tight hulls on barley and 
oats will come off in stone grinding. The ground 
material comes out as a flour and crushed hull 
mixture. “The hulls, which now resemble flakes, 
can be sifted away. Steel-burr plates grind the 
entire kernel, making separation of hulls and 
grain much more difficult, Small, hand-operated 
barley pearlers are available to shatter the hull 





Among the weeds, a power-take-off burr mill about 
to be sold at an auction. 
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away from the kernel before the grain ts milled. 

“Phe main advantages of a burr or plate mill 
are relatively low speeds of operation (around 
1,200 rpm), better adaptability for grinding tex- 
ture than hammer mills, uniform grade of grind- 
ing, and fairly low power requirement. This is 
the farm mill best suited for kitchen use, since it 
grinds the finest and loses none of the whole 
grain, Disadvantages of a burr mill include: fast- 
wearing plates, the possibility of equipment be- 
ing damaged by foreign objects like stone or 
metal fragments, a relatively high power require- 
ment for fner grinding, and the possibility of 
damaging the plates when operating the mill 
empty, unless the pressure between the plates has 
been released. 


NORTH AMERICAN SOURCES OF BURR MILLS 


C. $. Bell Number 2 Hand Model 

For dry grinding only, the No. 2 Model 
Hand Grist Mill can grind all dry, small grains, 
shelled corn, beans, peas, coffee, and even dried 
bones. The cone burrs are easily adjusted for a 
fine or coarse grind. The mill is furnished with a 
counterbalanced crank to help ease operation 
and allow a capacity of approximately 25 pounds’ 





Bell No. 2 Hand Burr Miil 
C.S. Bell Co. 





per hour depending on the material being 
erouttd. 


€. 8. Bell Number 60 Model Power Miu 

For dry grinding only, the No. 60 Model 
Power Mill is designed for grinding all small 
grains, shes, reets, bark, and salt. The unit is 
available with a set of coarse, fine. and extra fine 
grinding burrs to be operated by a L to 2 hep. 
electric ntotor. A 3 h.p. motor is recommended 
far extra fine grinding. Depending upon the 


material being ground, the fineness of the grind, 
and the size of the motor, this mill has a capacity 
ef 100 to 300 pounds per hour. Shipping weight: 
approxumately 


Pa 


52 pounds. 


Bell No, 60 Power Mill 
CS. Belt Co, 


C. 8. Bell La Milpa 

La Milpa is a large, power grist mill which 
can handle wet or drv grinding of grain, soy- 
beans, bananas, wheat, anc tortillas at a rate of 
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up to E400 pounds per hour. Phe 6-inch steel 
alloy burrs are adjustable for caarse or fine grind 
ire and are fed with a large feed worm for 
maximum capacity. A 5S hep. motor is recom- 





GS. Bell La Mitpa Power Mul 
Cs. Bell Co. 


mended for hard-to-grind material to maintun 
high capacity; however, a 3 hep. motor will do the 
job. Ready for shipment, the unit weighs 110 
pounds without the motor, 


The above three models are available from: 
C.$. Bell Co, 
P.O. Box 291 
Tiffin, OH 44883 
Speed King Cracker 

Incorporating He to Winch burrs powered 
by a 5 to FO Inp. motor lo yield a 2 to 5 ton per 
how capacity, the Speed King Corn Cracker 
cracks and grinds shelled corn, small grains, and 
other grindable granular products. Shipping 
weight: 150 pounds. 


S-Crusher 

Slightly larger than the Speed King Cracker, 
the Speed King S-Crusher can be driven with a 5 
to 20 hp. motor te yield a capacity from 2 to 15 
tons per hour. Ht is designed for grinding and 
ciacking ear corn and small grains, and for size 
reduction of other grindable products. 

Both these units are made of cast-iron com- 
ponents with adjustabie burrs. The product is 
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The Meadows 8-inch Stone Burr Mill 
The Meadows Mill Company 


cut rather than impact-ground, to eliminate 
undigestible particles. 


Winona Attrition Mill Co. 
L009 W. Fifth Sc. 
Winona, MN = 55987 


Meadows Household 8-inch Stone-Burr Mill 

Stones housed in cast iron are machined 
aie and female for a precision fit. This mill is 
available with a wooden base and receiving 
drawer or mounted on a steel stand for bottom 
discharge into a bag. Eight-inch diameter stones 
are made of natural granite. Dry, free-flowing, 
small grain enters the mill at an adjustable feed- 
flow rate which requires no attendance. 


Meadows Mill Co. 
North Wilkesboro, NC 28659 


INTERNATIONAL SGURCES OF BURR MILLS 
Dandekar Miiils 
Dandekar offers four vertical grinding mills 
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employing $2.10 18-inch natural kurund stones 
for dry milling. ‘he meteor requirements range 
from 5 to 8 h.p. for capacities of 200 to 350 
pounds per hour. 


Dandekar Brothers 
Sangli, Maharashtra 
India 


CeCoCo Hand Grinder Type D 


This model is made of metal, with easily 
adjustable burr plates for fine or coarse grinding. 





CeCoCo Hand Grinder Type D 


It is adaptable for grinding flour from all kinds 
of grain and other materials such as rice, buck- 
wheat, soybeans, and even fried fish! It has a 
grinding capacity of from 5 to 50 kilograms per 
hour, a hopper capacity of 10 kilograms, and a 
gross weight of 40 kilograms. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Diamant Domestic Mill 


As with all burr mills, the Diamant is suit- 
able for grinding any kind of grain, coffee, spice, 
or sugar, in wet or dry form. It is easily dis- 
mantled for cleaning without special tools and 
comes with a selection of plates for milling differ- 
ent materials. By hand, its output for grinding 
grains is approximately 70 kilograms per hour. 
The handle is mounted on a large flywheel to 
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ease operation. A groove in the flywheel supplies 
the option of operating this mill with a V-belt 
connection to an electric motor. The features 
of the Diamant mill typify the different features 
available on most hand mills. 


A.B.C. Hanson Company A/S 
Hauchsvej 14 
DK-1825 Copenhagen V, Denmark 


IN-TEC Equipment Co. 
Box 125, D.V. Station 
Dayton, OH 45406 


Dunia Hand-Operated Grinding Mill 

This small, hand-operated plate mill is con- 
structed of all-welded steel and has been de- 
signed in Africa for grinding maize, wheat, coffee, 
and other foodstuffs. The front cover can be 
removed for cleaning and inspection by unscrew- 
ing three wingnuts. 


Ndume Products, Ltd. 
P.O. Box 62 
Gilgil, Kenya 


Gaubert Mini-Grinder 


This French mill is designed for crushing 
wheat, barley, corn, millet, and coffee. It mounts 
on a table or workbench with two screws and has 
a 350-millimeter diameter wheel with a handle 
for manual operation; the flat wheel rim will 
accommodate a belt drive to a small electric 
motor. This mill has interchangeable 90-milli- 
meter grinding wheels made of cast iron. An 
adjustment screw varies te separation between 
the wheels to provide for coarse or fine grinding. 


Gaubert Senior and Junior 170 Mills 

The Senior 170, a standing mill, offers an 
hourly production of 150 to 400 kilograms, de- 
pending on the fineness of the grind. It operates 
at a speed of 450 rpm, and contains 3060-mill- 
meter emery stones. The bearings are fitted with 
interchangeabie self-lubricating bronze rings. 
Options for this model include a 3 h.p., 1,500 
rpm electric motor or bearing, and a mounting 
for tractor drive. A smaller model, the Junior 
170, with a reduced hourly production, is also 
available. 








Gaubert Senior Mill 
Ets. A. Gaubert 





Gauberi Junior 170 
Ets. A. Gaubert 


Ets. A. Gaubert 
16700 Rutfec 
23 Rue Gambetta 23, France 


Atlas Hand Grinding Miil 

The Atlas Grinding Mill is suitable for 
grinding all types of dry grains, rice, coffee, 
spices, and some industrial products. It is made 
of cast iron and will grind from 7 to 9 kilograms 
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Atlas Grinding Mill 
R. Hunt 


per hour, depending on the fineness of the 
sample required and the speed at which the 
handle is turned. It is suggested that if a very 
fine sample is required, the meal be first ground 
coarsely and then ground again with che grind- 
ing plates at their closest setting. 


Manufactured by: 


R. Hunt & Co,, Led. 
Adas Works, Earls Calne 
Colchester, Essex CO6 2EP, U.K. 


Distributed by: 


Seif-Sufficiency & Small-Holdings Supplies 
The Old Palace, Priory Road, Wells 
Somerset, BA5 ISY, U.K. 


Superb Milt 

The Superb burr mill is suitable for grind- 
ing all types of cereals. Its 270-millimeter plates 
are powered by a 5 h.p. motor for an output 
ranging from 230 to 270 kilograms per hour. 
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E.H. Bentali & Co., Ltd. 
Maldon CM9 7NW 
Essex, U.K. 


Amuda Domestic Mill 


Designed to be driven by a 1% h.p. motor, 
the Amuda Domestic Mill can grind all cereals 
finely at a rate of 18 kilograms per hour and 
kibble at a rate of 50 kilograms per hour. 


Amuda Fiat Plate Mili Number 1 


A spring mechanism allows the plates to 
open and avoid damage if any hard substance 
enters this burr mill. It is designed for grinding 
all cereals, beans, spices, cocoa, coffee, and wet or 
dry corn. The rate of feeding the material to be 
ground into the milling chamber can be adjusted 
by regulating the shaker feed mechanism. 


Both the Amuda mills are available from: 
Rajan Trading Co. 

P.O. Box 250 

Madras 600 001, India 


Diamant Vertical Mill 

The Diamant Vertical mill employs stones 
of special composition available in 300-, 400- and 
500-millimeter diameters for grinding dry cereals. 
A continuous feed flow from the hopper pro- 
vides constant grinding. Diamant mills can be 
operated with motors ranging from 2 to 10 h.p. 
for outputs from 100 to 650 kilograms per bour. 
Another model, with steel-burr plates, has an 
output of 300 kilograms per hour with a 5 h.p. 
motor and 1,100 kilograms per hour with a 15 
lip. motor. 


A.B.C. Hansen Comp. A/S 
Hauchsve}j 14 
DK—1825 Copenhagen V, Denmark 


Moderne Mill 


The Moderne Mill has an agitator feed from 
a 35-liter capacity hopper into its 300-millimeter 
diameter grinding wheels. It has a screw adjust- 
ment for fineness of grinding. Its output ranges 
from 200 to 300 kilograms per hour when 
powered by a 4 to 5 h.p. motor. (See photo on 
page 339.) 








Rensen Et Gie 
B.P. it 
59550 Landrectes, France 


Type § Cereal Breaker 

The Type $ Cereal Breaker is suitable for 
crushing maize, rice, barley, beans, and poultry 
or catde feed. It can be turned by hand or by a 
ty hp. motor for a capacity of 40 to 60 kilograms 
per hour. 


CeCoCo Feed Grinder 

The Feed Grinder is an ideal machine for 
grinding corn, oats, soybeans, green peas, and 
wheat, and also for coarsely crushing fish meal 
and shells, Grinding plates are adjustable for 
either course or fine grinding. The double-faced 
grinding plates are reversible and interchange- 
able. 


CeCoCo 
P.O. Box 8, [baraki City 
Osaka Pret. 567, Japan 


R2 Grinding Milt 

This model's 210-millimeter diameter, ver- 
tical millstones powered by a 2 h.p. motor pro- 
vide an output of fine grist at 110 kilograms per 
hour for wheat, 80 kilograms per hour for barley, 
anc 90 kilograms per hour for oats. 


Iruswerke Dusslingen 
7401 Dusslingen 
Postfach 128, West Germany 


CeCoCo Multipurpose Grinder Model FG-61 

The Star brand FG-61 feed grinder is de- 
signed to meet almost every grinding require- 
ment. It will uniformly grind all types of dry 
grain such as wheat, oats, and barley, as well as 
peas and shelled corn, to any desired grist. The 
adjustable grinding plates are reversible and 
interchangeable. Two to four h.p. are required 
to operate at a capacity of from 8 to 13 pounds 
per hour. The unit weighs 132 pounds. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka, Pref. 567, Japan 
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Roller Mills 

The ruggedness of « roller mill makes it the 
most expensive to purchase of the three types 
available. Grain is mashed between two serrated 
rollers which operate with the same action as a 
clothes wringer, so that the teeth on one roller fit 
the space between the teeth on the other. One 
roller is usually fixed and the other can be moved 
to adjust the clearance between the two. 





a high capacity per horsepower because they re- 
duce particles less than other mills. This mill’s 
low power requirement does not provide it with 
the power to start with even a few kernels be- 
tween the rollers—ii must be completely clean to 
| work. Its function in preparing animal feed is 
merely to break the hard, outer seed coat of a 
grain to make digestion easier and more com- 
plete. ‘This process provides an important ad- 
vantage over hammer mills, in that it keeps the 
percentage of fines (small particles, powder, and 
| 
| 


| 
Roller still : 
Roller mills are inexpensive te run and have 


dust) to a minimum, producing less waste. 

Grain can be hulled, cracked, crushed, or 
ground with a roller mill; the better models are 
even capable of producing a fine flour. Special 
crushing rollers will handle any kind of grain, 
wet or dry, and can be used to chop green corn 
and barley for making silage. 


SOURCES OF ROLLER MILLS 
Stationary Roller-type Feed Mili 
The roller-crushing action of the Sears mill 
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minimizes dust waste. Two heavy-duty rollers (6 
inches long, 9 inches in diameter) ran on self- 
aligning ball bearings. This mill allows crimp- 
ing or crushing of hard grain shells and makes 
feed more palatable than grain which is finely 
ground. It has a large 19 by 2514-inch, 16-gauge 
steel hopper. The hopper height, 32 inches, 
facilitates loading. The mill is furnished with a 
motor mount bolted to a stand and a 16-inch 
V-belt pulley. The overall] measurement is 22 by 
34 by 32 inches high. Requiring a 214-inch 
motor pulley, this mill operates with a 4 h.p. 
gasoline engine or a 114 h.p. electric motor for a 
capacity of 15 bushels of oats, 50 bushels of 
cracked corn, or 35 bushels of wheat per hour. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


W-W Roller Mills 

The W-W roller mill handles any type of 
small grain: shelled cern, oats, barley, sorghum 
grains, or wheat. It crimps, cracks, or crumbles, 
depending upon the degree of fineness desired. 
This mili has a heavy-duty construction, and the 
chilled, white-iron, 10-inch diameter rolls do not 
chip or peel and can be regrooved when neces- 
sary. A single contro! wheel handles all the 
adjustments. Roller sizes vary from 6 to 36 
inches in diameter. Optional accessories are 
available. 


Burrows Equipment Co. 
1316 Sherman Ave, 
Evanston, IL 60204 


Grain Rollers 


Particularly of use in raising goats, cattle, 
and sheep, the Gaubert grain rollers come with 
two equal cylinders 300 millimeters in diameter 
and 130 millimeters in width. The grain-feeding 
mechanism is mounted in self-lubricating bronze 
rings powered by a 3 h.p. motor driving through 
a set of double pulleys and two V-belts, or 
through a one-flat, three-ply belt. Grains are 
roiled without crushing at a rate of 200 to 400 
kilograms per hour, depending upon the grain. 


Gaubert S.A.R.L. 
B.P. 24 16700 Ruffec 
France 
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Gaubert Roller Mil 
Est. A. Gaubert 


6 by 6 Single Roller Miil 


This I to 2 h.p. mill has solid white-iron 
rollers which are available without a corrugated 
surface for flaking, or corrugated for chopping, 
cutting, or crumbling. Its capacity for milling 
dry corn is 180 bushels per hour and 140 bushels 
per hour for high-moisture corn. Many other 
models are available in larger sizes. 





Roskamp 6 by 6 Roller Feed Mul 


Roskamp Manufacture Inc. 
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Roskamp Manufacture, Inc. 
616 Grand Blvd. 
Cedar Falls, IA 50613 


BearCat Grain Roller Mills 

BearCat Roller Mills are available in a 
range of sizes between 5 and 30 h.p. and a num- 
ber of power arrangements: stationary-mounted 
with electric motor drive; trailer-mounted with 
PTO drive; and stationary-mounted with PTO 
drive. An elevating auger feeder is available as 
an accessory. Rollers are one of three sizes: 10 by 
12,10 by 18, or 10 by 24 inches. BearCat also 
carries large hammer and burr mills. 


Westernland Roller Co. 
Hastings, NE 68901 





Hammer Mills 


The hammer mill is mest often used today 
to grind feed for livestock and poultry. Instead 





of having burrs for the grinding process, the 
hammer mill employs rows of free-swinging, steel 
flails whirling at high speeds with an action 
similar to tbat of a leaf shredder. The impact 
of these hammers reduces the particle size. The 
screen under the hammers controls the fineness 
of the ground feed; the finer the mesh, the finer 
the feed. Hammer mills will grind all kinds of 
feed, even mixed grains, ear corn, and hay. 

Large units are generally driven by the 
power take-off shaft of a tractor. A unit which 
requires 20 h.p. to drive produces 10 to 26 
hundredweight of ground material per hour. 
The smaller hammer mills are popular for farm 
production of animal feed and concentrate 
mixes, and they are usually operated by an elec- 
tric motor. The actual capacity depends on the 
rate of feeding, the speed of the hammers, the 
amount of power available, the kind of material 
being ground, fineness of grind, size of screen 
mesh, and the size of the mill. The capacity of a 
hammer mill for a given fineness and horsepower 





A look inside a hammer mill. 
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is ultimately limited by the size of the grading 


screen, 

The main advantages of a hammer mill are 
its simple construction and low replacement cost 
for spare parts, availability in a large range of 
sizes, durability of hammers combined with no 
reduction of efficiency during their lifetime, and 
there is littke chance of damage from hard 
foreign objects like stones or from empty running 
of the machine. The main disadvantages are an 
initial high cost, high power requirements, in- 
ability to produce a uniform grind, and produc- 
tion of a high percentage of fines. 

Though a hammer mill will not produce a 
uniform grind, some people feel that it produces 
a satisfactory flour if a fine enough screen is used 
during milling and the material is sifted after- 
wards. Hammer mills are used for a number of 
other functions besides grinding feed—primary 
seed cleaning, for example. The C. 8. Bell Com- 
pany has successfully used their hammer mill for 
such homestead tasks as processing garbage for 
compost, grinding wood and bark for mulch, and 
even shredding paper for worm-farm bedding. 


NORTH AMERICAN SOURCES OF HAMMER MILLS 


Sears Hammer Mill 


The Sears 10- and 17-inch hammer mills 
offer rapid handling of any dry feeds such as 
wheat, oats, barley, ear and shelled corn, as well 
as roughages like hay and stalks. With 60 ham- 
mers, the 10-inch mill runs from a 10 h.p. tractor 
power take-off (PTO). The larger 17-inch mill 
requires a 15 hp. PTO to operate its 80 
hammers. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Meadows Number 5 Hammer Mill 


The Meadows No. 5 hammer mili is de- 
signed for farm and specialty use. It has a V-belt 
drive to 24 hammers from a 5 to 10 h.p. motor. 
The screen measures 9 by 17 inches, and the unit 
employs a 4-inch fan. Shipping weight is ap- 
proximately 280 pounds. Meadows also manu- 
factures three other mills with horsepower 
requirements ranging from 20 to 65. 
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The Meadows Mill No. 5 Mighty Marvel, requiring 
5 to 10 hip. The Meadows Mill Co. 





The Meadows No. 25 Trojan hammer mill requiring 
from 20 to 65 h.p. ‘The Meadows Mill Co, 
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Meaduws Mills Co. 
West D St. 
North Wilkesboro, NG.) 28659 


C. §. Bell Hammer Mills 


The Bell hammer mills are available in three 
sizes: No. 10, with a 6-inch width; No. 20, which 
is 9 inches wide; and No. 30, which is 12 inches 
wide. All are available with or without feed 


table; some have a blower discharge, others a 
bottom discharge. Ai] models perform a variety 
of tasks. 





C.S. Bell No, 10 Blower Hammer Mill 
CS. Bell Co. 


C. S. Bell Co. 
P.O. Box 291 
Tiffin, OH 44883 


Viking Electric Mills 

The Viking electric mill’s hardened steel 
hammer blades, which are mounted directly on 
the motor shaft, turn 3,600 times a minute within 
the full-circle screen, converting the grain kernels 
to correctly sized ground feed. 

Viking mills are available in 1, 714, 21, and 
51 h.p. motor sizes and can mill a range of per- 
forations from 14, to % inch. Capacities vary 
according to the items being milled, the perfora- 
tion size, and the size of the motor. The 1 h.p. 














C.S. Bell No. 30 Bottom Discharge Hammer Mill. 
C.S. Bell Co. 


unit can mill 875 pounds per hour with a 14 


‘inch mesh screen. 


Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, IL 60204 


Seedburo Equipment Co. 
1022 W. Jackson Blvd. 
Chicago, IL 60607 


W-W Hammer Mills 

W-W hammer mills have a Star Cylinder 
design that functions as a flywheel to reduce 
power requirements without sacrificing capacity. 
Spécial heat-treated reversible hammers, hard 
surfaced, always maintain a cutting edge. This 
mill is available in a range of sizes up to 150 h.p. 
The screens, which are easily changeable, are 
available with perforations ranging from Vo to 
2 inches. As an option, this mill can be provided 
with a dust collector and a 20-foot pipe (without 
bagger). Gooseneck models are available where 
floor space is limited. Pulleys, sheaves, master 
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baggers, feed tables, PTO drive, and direct into a bin, conveyor, or sack. Cast aluminum and 


motor drive can also be obtained. 


Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, IL 60204 


Model MG Hammer Mill 


The Model MG hammer mill has a 15-inch 
wide throat and can be powered by a 5 to 30 h.p. 
motor. It is used to pulverize or reduce a wide 
variety of industrial materials including chem- 
icals, plastics, grain, and dyes. It is also used as a 
finisher to smooth out a mixed product before 
bagging or final delivery. Direct-drive or belt- 
driven, this hammer mill can be mounted 
directly over the inlet or discharge point of a 
horizontal or vertical mixer in order to pulverize 
material before mixing or to smooth out mix- 
tures after they are blended. 


The Duplex Mill & Mfg. Co. 
Springfield, OH 45501 


Jacobson Models 66 and 88 


Models 66 and 88 laboratory-size pulverators 
are belt-driven to provide a choice of grinding 
characteristics. They can be arranged to discharge 





Jacobson’s new lab model Full Circle Pulverator 
hammer mill, Model 66-B. 
Jacobson Machine Works, Inc. 
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steel construction assures resistance to corrosive 
materials. Featuring easy cleaning and a quick 
screen change, Models 66 and 88 have rigid 
hammers and adjustable feed gates and are avail- 
able in two sizes, 34 and 1% hp. 


Jacobson Models 120 and 160 


The Models 120 and 160 utility pulverators 
are generally used for moderate-capacity in- 
stallations of a wide variety of free-flowing ma- 
terials. Of standard welded-steel construction, 
they are also available in stainless steel, if 
required. The feed hopper is equipped with a 
shide gate for controlled feeding. These mills are 
available in either belt- or direct-drive, and with 
power requirements ranging from 34 to 200 h.p. 


Jacobson Machine Works, Inc. 
2445 Nevada Ave. North 
Minneapolis, MN 55427 


Speed King Hammer Mills 


Speed King hammer mills are high-capacity, . 
impact grinding machines which come in seven 
sizes. They have hinged hammers and screen 
sizing. Other features include changeable wear 
plates, feeders, auger discharge, blower and 
pneumatic discharge, and other special features 
tu suit the customer’s needs. Horsepower re- 





Winona No. 1008 Hammer Mill 
Winona Attrition Mill Co. 











quirements range from f to 5 tor capacctties from 
12 to 100 cubic feet per hour, 


Winona Aterttion Mtl Co. 
LOOO W), Fifth Se. 
Winona, MEN 55987 


INTERNATIONAL SOURCES OF tiAMMER MILLS 

CeCoCo Model HM-10, Type $ 

The power requirement for the model HM- 
10 ranges from 7.5 to 10 hp. to provide an hourly 
capacity of 650 kilograms of corn or 500 kilo. 
grams of dried hay. Type S requires a 14 h.p. 
motor to yield 40 to 60 kilograms per hour of 
crushed cereals, beans, and most other matertal 


vorng into annie feeds. 








CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pret. 567, fapan 


Hammer Mills Model MF 
This model comes with three screen sizes: 





100, 120, and 150 millimeters, for three units with 
a combined power requirement ranging from 20 
to 70 I.p. The smallest unit has a capacity of 
200 to 300 kilograms per hour for cereals. 





OTMA Hammer Mill Model MF 
OTMA 
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OOUMA 
QoOOES DPrestuna Di Crta Di Castello (PG) 
Lealy 


Vulcano Mini 

The Vulcano Mini can work with knives or 
hammers or both. It is mounted on a column, 
has three fastening points for hitching to a crac: 
tor, and ts available wiih an electric motor 
opuion. With a minimum power requirement of 
15 bop. it will mill from 500 to 1,500 kilograms 
of grain per hour. Larger models are also avail- 
able. 


I. Lh Deidone 
Villatrunca Verona 
via a. messedaglia, 20, [taly 


Fancor Fodder Grinder 

‘This unit is specially designed tor grinding 
many types of raaterials for a more complete use 
of animal foods. It grinds both green and dry 
fodders, carn cobs, oyster shells, straw, grains, 
and other feed materiats. Fhe unit calls for 5 
hp. and is available with either a tractor PTO 
link or a diesel engine. Milling size is adjustavle 
and capacity varies accordingly. 





Funcor Fodder Grinder with Mounted Motor 
Funcor Maquinaria Agricola 


Funcor Hammer Grinder 
This is a 5 h.p. machine for grinding and 
milling all types of grains. 


Funcor Combined Grinder 
This machine combines the operations of 
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Re Ane OTR iret Oa Pe : a= 
ee ' the Fodder Grinder and Elauuner Grinder, ane tt 


i 


ean nell all Kinds of grains, green aud) cry 
'  fudders, corn cobs, bagasse, and straw. bt ithe 
has a3 hop. motor. 


Funcor Hammer Grinder Model-A 

A teeding hopper on this model can be 
adapted for grinding dry fodde:. This larger 
unit has an 8 fip. requdrement. It grinds all 
types of grains and dry fodders, is provided with 
a collector-bagger cvclone, and can be joined to 
one or two mixers for the complete preparation 
of the compou ad fodder, 











Funcor 5 hip. Hammer Grinder with Tractor PTO 
Connector 
Funcor Maquinaria Agricola 





Funcer Hammer Grinder Model A with Gasoline Motar 
Funcor Maquinazia Agricola 


{ 

The above mills are manulactured by: 
Funcor Maquinaria Agricola 
Klovrio Vizcaya) 
i Spain 


Nogueira Disintegrator 

The Nogueira Disintegrator is a versatile 
machine, useful for either dry er green products. 
It cuts sugar cane, grass, boughs, roots, and 
tubercles, grinds corn with husk and cob, rice 
straw, corn stalks, and all sorts of grain. It can 
produce coarse, medium, fine, and extra fine 
cornmeal without heating the meal. It is avail. 
able in three sizes with electric motors ranging 
from 5 to 10 h.p., and will produce cornmeal at 
rates ranging fram 60 to 200 kilograms per hour, 





Funcor Combined Grinder with Tractor PTO 
Funcor Maquinaria Agricola 
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trntavsy Nogueira S.\. Haver in pulverized, pungent dry spices, No 
Avenida Ipiranga, 107E—10 Anda detailed specifications were available i Eneghish, 


Salas: 1801 4. Sao Paulo, Brazil l 
Dandekar Brothers 
Tonutti Models 70, 100, 120, 150, and 200 Shirajinajar Factory Area 
a . : : Sangli, Maharashtra, India 
Vonutti makes Give models of hammer mills 
of differing power requirements and cupacitics, | Medel 6 H ati 
They ave ail designed to handle corn cobs, Jumil Model 6 Hammer Mi 
barley, aud grains. “They can be powered by Phe Jumil Model 6 is constructed of sheet 
electric motor or tractor PEO. metal and is powered by a 10 hip. electric motor. 
The top part of the disintegrate is removable, 
me : which facilitates changing sieves and checking 
Tonutti s.p.a. j : ape: : 
; and changing knives and hammer rotation. 
Rewise Available equipment includes tl t { 
sea A Available equipm includes three types o 
33047 ED 063, Haly ; ele ca oo 
; | sleves—one type for regular cornmeal, one flor 
corn grits, and one for whole grains. Large, 
d when chopping sugar- 


Dandekar Pounding Machine perforated sheets are use 
cane, and a smaiier sheet is used when pul- 


This unit is designed tor 


grinding, for the specilic purpose 


pounding, not 
of maintauning 
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fumil Hammer Mill 
Junil 


Dandekar Pounding Machine 
Dandekar Brothers 
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veriaing, The extra-reintorced flywheel, welded Champenots 





chrectly to the shaft. has two chopping knives Chamouilley 

and four hammers, and ts made from a special 32170 Chevillon, France 

steel to chop or pulverize as required. “Phe —— ee 8 
machine pulverizes drv materials such as corn 

stalks with cobs, corm cebs with or without JUICE PRESSES 


shucks, manioc, soybeans. and other dry fodders. ——~ 
It also pulverizes green fodders such as sugar- 
cane, sorghum, pumpkins, and napier grass, 








Homemade fruit juices, fruit butters, cider, 
vinegar, wine. brandy—these are all good reasons 
for including a juice press on the list of tools 


Justino De Morais, Irmaos S/A | that beleng on a small, self-sufficient farm. 
Industria, Comercio e Importacao Designs for juice presses consisting of five basic 
Rua Ana Luisa, 568, Batatais-SP, Brazil components—grinder, press, framework, juice- 


funneling system, and catch basin—are available 
from various companies ay plans, kits, and fully 
constructed umts. Use of the juice press need not 
be confined to that short Gme in autumn when 
cider appears on roadside stands. Fresh cider can 
be made as long as your supply of apples lasts in 
cold storage. Outside of apple season, the juice 
press is ready to go to work just as the blue- 
berries, strawberries, cherries, peaches, und pears 
come Inte scason to make fine homemade juices, 
jellies, andl wines, 

The single most important element it juice 
extraction is the efficiency of the grinding mecha- 
nism in turning the fruit into pulp. For maxi- 
mum yield, every cell should be crushed. The 
press itself is only responsible for squeezing the 
juice from rupiured ceils and does little to whole 
fruit. For this reason, grinders can be acquired 
s¢parate from the pressing mechanism and 
framework, 

A sharp, - ainless steel-bladed .oller is 
needed to cut through the tough skins of apples 
and chop them into pulp. Softer fruits like 
grapes and berries require less chopping. The 
squeezing action of cast-iron, ridged rollers does 
an adequate pulverizing job on these softer 
fruits. Both hand-operated and motorized crush- 
ing rollers are available. The best hand grinders 
have a flywheel and a three- or four-to-one gear 
rauio for the handle to give momentum to and 
take the rough spots out of the stroke. 

The pressing plate can be driven by a hand- 
cranked press screw, a hydraulic jack, or even a 
car bumper jack. It is important that the frame- 
work of the press be rugged, and it is usually 
made of cast iron or rigidly constructed hard- 
wood. After the fruit is crushed, the pulp is 


Champenocis Hammer Mill V300 
This French mill has a capacity ranging 
from 300 to 409 kilograms per hour for grains. 











Cham penois F300 Hammer Afi 
Chanipenois 
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wrapped in cheesecloth and placed either inside 
a framework of vertically arranged wooden slats 
or on press trays composed of horizontal slats. 
The pressure exerted by the press sends the juice 
through the grooves in the framework to an 
exiting funnel. 


Smalt Home-Built Juice Press * 
This small juice press can be constructed 
from fairly easy-to-find discarded materials, the 


MATERIALS NEEDED 


Wood 
i piece 2 x 12 x 4 feet or 
I piece 2 x 4 x 10 feet or 
1 piece 2x 4x 8 feet or 


1-2 feet x 4 feet sheet 3% inch or 
ext. plywood 


I piece Ix I x 2 feet or 


Hardware 


16d nails 

Glue 

8d nails 

6d nails 

3-414,” x %,,” bolts w/nuts 
8~% 4” ED fender washers 
4-6" x ¥, 4” bolts w/nuts 
Enamel paint 


Miscellaneous 





1} bumper jack 


Construction. 


1. Cut a 36-inch length of 2 x 12 and four I1- 
inch lengths of 2 x 4. Using [6d nails and 
glue, fasten the 2 x 4 legs to the bench. 

2. Cut four 19-inch lengths of 2 x 4 for jack 
support crossmembers. Fasten one to the 
hottom of the bench, against the front legs. 
A narrow face of the 2 x 4 should be against 


* Reprinted from Build It Better Yourself, by the 
editors of Organic Gardening and Farming (Emmaus, 
Pa. Rodale Press, Inc. 1977). 
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most important of which is an automobile 


bumper jack to act as a pressing mechanism. No 
grinder is provided on this unit, but apples may 
be satisfactorily pulverized with a kitchen food 
grinder before pressing. 

Three pounds of ground fruit can be 
pressed at one time. Wrapped in cheesecloth, the 
pulp is placed inside a strong-framed press box. 
Routered grooves lead to exit holes which allow 
the juice te drain to a pan below. 


—ev— 


Bench: | piece 2 x [2 x 36 inches 

Press: 1 piece 114 x 714 x 8 inches (act. meas.) 
Legs: 4 pieces 2 x 4x E1 inches 

Uprights: 2 pieces 2 x 4.x 34 inches 
Crossmembers: 4 pieces 2 x 4 x 19 inches 
Mounting blocks: 2 pieces 2 x 4 x 6 inches 
Juice box: 4 pieces 8 inches x 914 inches 


Cleats: 2 pieces Ix [x 1214 inches 
2 pieces } x 1 x 10 inches 





the bench boitom, a broad face against the 
legs. Use glue and 16d nails, driving the 
nails through the support into the legs, and 
through the bench into the support. Using 
a short 2 x 4 as a temporary spacer, locate 
the second lower support crossmember and 
glue and nail it in place. Then remove the 
spacer. 
. Construct the box. The press can have a 
plywood box, but you can construct yours 
of 1 x 10 material. Cut four 8inch by 


os 
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Place the box in position, centered on the 





Sl4inch pieces of 34-inch plywoed, then 
glue ond naib them together, using 8d nails, 
forming the juice box, 


bench between the supports. Scribe a line 
on the benchtop around the inside of the 
box. Remove the box, then drill three rows 
of 14-inch holes through the bench. You 
must locate the rows of holes so they pene- 
trate the bench in frant of, between, and 
behind the supports. The juice will run 
out of the box through these holes. To 


speed that process, a crosshatch pattern 6. 


of grooves should be routered into the bench 
within the confines of the box. In doing 
this, be sure not to damage your router bit 
on the nails you’ve driven into the bench 
to secure the jack support crossmembers. 
Now replace the box and toenail it in place 





Bumper Jack Juice Press 





with 6d nails, Cut two lly4-inch and two 
10-inch lengths of 1 x 1 stock and using 6d 
nails, fasten them ta the bench areu 
outside of the hox. 





. Modify the bumper jack. The jack shafe 


socket in the base must be cut off so the 
shaft will pass through the base. Then the 
ratchet mechanism must be welded to the 
base, so the base moves up and down the 
shaft with the ratchet mechanism. A weld- 
ing shop can do this work quickly and inex- 
pensively. 

Cut two 6-inch lengths of 2 x 4. With a 
backsaw and chisel, cut a groove across the 
center of a broad face of each to accommo- 
date half the thickness of the jack shaft. 
The two blocks are then sandwiched with 
the end of the shaft between them, as shown. 
Drill a &%,-inch hole through the three-piece 
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assentblage and fasten it together with a 
tisinch by 3,-inch bolt, Use fender 
washers on each side of Che assemblage. 

7. Cut an Sinch length of 2.x 12, then rip ut 
to the widel of a nominal 2 x 8, that is, au 
actual TL, tnches. Nail this piece to the 2x 
4s fastened to the end of the jack shaft, 
being sure to position the wood grains ot 
the Wwe parts perperdtouliy to each ober, 
Use t6d rails. 

8. Cur two Sbinch lengths of 2 xs -, for the 
jack support uprights. Slip one between 
the two crossmembers on each side of the 
bench, drill a 34,-inch hole through cross- 
members and upright, then bolt them to- 
gether with a 6-inch by 54,-inch bolt and 
nut with fender washers. Set the jack in 
place, then tke the two remaining upper 
jack support crossmembers (cut at the outset 
of the project) and, after drilling the ap- 
propriate holes, bolt them to the support 
nuts with fender washers. 

Slide the jack-base/ratchet mechanism up 

the shaft umtil ic seats firmly against the 

upper crossmembers. Drill a 54,-inch hole 
throveh che metal base and each cross- 
member. ‘Then secure the metal jacking 

mechanism to the crossmembers with 414- 

inch by %,-inch bolts and nuts, with a 

fender washer included against the wood 

surface. 

Paint the entire press with a high-quality 

nonleaded enamel paint. 


rot 


10. 
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SOURCES OF JUICE PRESSES 


The AVE Cottager 

The Cottager is a simple, heavily constructest 
tabletop fruit or wine press. It is designed for 
squeezing soft fruits, but it is only efficient if 
the fruit is either sliced or ground beforehand. 
No grinder is provided. The hardwood tub has 
beveled staves for easy cleaning, stands 11 inches 
high and is 9 inches in diameter. The cast-iron 
frame and oak base produce a maximum in 
strength and rigidity. The 34-inch press-screw 
passes through a heavy cast-iron crossarm and 
applies pressure to an iron foot attached to a 
wooden disc that fits inside the tub. The base 
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AVI Cattager 


is tL inches square, height is 21 inches, and the 
weight is 30 pounds. 


The AVI American Harvester 

The American Harvester double-tub cider 
mil is a hand-operated mill capable of doing 
both pressing and grinding at the same time. 
The double-tub feature becomes a practical ad- 
vantage when you're processing a large number 
of apples. The quantity of apples processed de- 
pends on the speed of the operator(s). Experi- 
ence has shown that two people can produce 
as much as 30 gallons in one hour (that’s the 
current record), but ordinarily, two people work- 
ing ata steady pace should not expect to produce 
more than 80 gallons of cider in an average day. 

The basic frame is constructed entirely of 
oak, the tray and hopper of maple and alder, 
respectively. All joints are dadoed (rectangular 
grooves are cuc in them) and cross-bolted for 
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AVI American Harvester 


structural rigidity. The hardwood tubs are 12 
inches high and 1314 inches in diameter, and 
have beveled staves for easy cleaning. The press- 
screw is li inches in diameter; the grinder 
housing is all cast iron. The grinding cylinder 
is laminated hardwood with inserted stainless 
steel veeth, A IGanch flywheel and 3 io | gear 
ratio accompany Ce handle. Overall size is 22 
inches wide, 36 inches long, and 45 inches high. 
‘The press weighs approximately 200 pounds. 


The Villager 

The Villager is a single-tub cider or wine 
press with the same basic frame and press-screw 
assembly as the double-tub model. It has been 
specifically designed as an all-purpose fruit press 
which is capable of grinding and squeezing a 
variety of fruits, including apples. The grinding 
attachment is mounted directly over the tub, 
allowing the pulped fruit to be squeezed in place. 
The large bevel-staved tub holds about a bushel 
of pulped apples and will yield from 1 to 3 


gallons per press (depending on the kine of 
apples used). The handle is a heavy flywheel 
with direct drive attached to the grinding shaft. 
The overall size is 18 by 22 by 42 inches high. 
Weight is about 125 pounds. 
































AVI Villager 


The above three presses are available from: 
American Village Institute 

440 Meyers St. 

Kettle Falls, WA 99141 


Rolling River Presses, inc. 
Dept. 499, 5 Ranch Rite Rd. 
Yakima, WA 98901 


Berarducci Brothers 

Berarducci Brothers are manufacturers, ex- 
porters, and importers of Italian specialty equip- 
ment for the kitchen. Their product line 
includes a variety of electric and manual fruit 
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crushers and both hydraulic and_press-screw 
fruit presses, for example: 


Superior Electric—A 4 h.p.driven mill for 
grapes. The roller is of cast aluminum, 9 inches 
by 414 inches. Weight: 100 pounds. 


Ontario Electric—A 14 h.p-driven mili for 
apples, pears, and plums. Roller is ast alu- 
minum, 534 inches by 17 inches. Weight: 75 
pounds. 


Erie Electric—A grape crusher with 10 by 314 
inch cast aluminum rollers. It is driven by a 
Y, h.p. motor. Weight: 37 pounds. 


Michigan—A manual press with all red oak 
frame and hopper, and double-aluminum rollers; 
handle-driven for grapes. Weight: 25 pounds, 


Erie—A manual press with all-aluminum 
hopper, sharp teeth-type aluminum single-roller 
mounted on an aluminum frame, and red oak 
hardwood cross handies; handie-driven for 
grapes. Weight: 21 pounds. 


Superior—A manual fruit crusher with all red 
oax wood frame and hopper, double-aluminum 
rollers, and adjustable bearings for spacing 
rollers; flywheel-driven for grapes. 


The six sizes of hydraulic fruit presses are 
constructed of selected red oak hardwood to 
purify and not taint the delicately flavored 
juices. All cast-iron parts are machine finished 
for easy operation and painted with a heavy, 
blue, acid-resisting enamel. The diameter of the 
pressing plate varies from 16 to 25 inches, 
according to the size of the modél. Its capacity 
for crushed pulp ranges from 150 to 800 pounds. 

One press-screw press is available with a 
ratchet system handle, ]1-inch diameter press 
plate and 34-inch diameter press screw. It weighs 
30 pounds and has a capacity for 60 pounds of 
crushed pulp. 


Berarducci Brothers Mfg. Company, Inc. 
1900 Fifth Ave. 


McKeesport, PA 15132 


Fruit Press 
The Colonial-style grinding unit of this fruit 
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press has «tainless steel cutiers mounted in a 
4inch wooden roller with a 12-inch diameter 
flywheel. A bushel of apples can be ground in 
15 to 20 minutes. Pressing 3 gallons of cider 
takes only 3 minutes. The fruit press stands 4 
feet high, and is made of hardwoods, spruce, and 
exterior plywood. Attached to the press, the 
grinder will drop fruit pulp directly into the 
pressin tub, or it can be removed and bolted 
to another support. This way, two people can 
work together, one grinding and the other 
pressing. The press plate is driven by a l-inch 
diameter, threaded steel press-screw. The unit 
comes unassembled. 


Cumberland General Store 
Rt. 3 
Crossville, TN 38555 

Farnam Sunrise Equipment & Supplies 
P.O. Box 12068 

Omaha, NE 68112 


Garden Way Research 
Charlotte, VT 05445 


Good Nature Fruit Press 

Good Nature Products offers three sizes of 
hydraulically operated fruit presses. The hy- 
draulic jack employed can apply 6,000 pounds 
of pressure and will retract itself with one turn 
of a valve, unlike the old press-screws which had 
to be cranked backwards before starting a second 
batch. The familiar slotted tub of other models 
is replaced in this one with several layers of 
slotted, flat wooden racks between which cloth 
bags full of pumice are squeezed. The racks 
insure that no drop of juice has to force its way 
through more than one inch of pulp, whereas 
the old tub presses required that juice travel 
through as much as 10 inches of packed fruit 
pulp. This press yields about 3 or 4 gallons of 
juice from each bushel of apples. The grinder 
design incorporates a rotating drum with short, 
stainless steel blades that shave apples gradually 
as they rotate, forcing the pulp through a narrow 
slot from which a coarse applesauce emerges. 
The drum is turned with a hand crank, electric 
drill, or 4 h.p. electric motor. Available models 
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The Goodnatured Fruit Press 
Good Nature Products, Inc. 





inchide a 130-pound press with a capacity of 1 to 
5 bushels for a maximim output of 60 gallons 
per hour, a EPO-poand press with a capacity of 
1 to 24 bushels for a maximum output of 30 
gallons per hour, and a 55-pound table press with 





a {-bushel capacity for an output of 12 gallons 
per hour. 

Good Nature's electric grinder is self-feed- 
ing, has all stainless steel parts, grinds up to 30 
pounds of apples per minute, and is powered by 
a4 tip. electric motor, Tt can be used to grind 
ov shred any fruits, vegetables, or cheeses. “The 
company’s tied grinder is hand crank oper: 
ated, but may be automated with an electric 
drill, The polyvinyl chloride drum with stain- Hand Crank Hopper Kit 
less steel blades will grind almost any fruit or ih Sage ore eran 
vegetanle. ing roller, and all the hardware you need, ready 
for assembly. 


























Good Nature Products. Inc. 


4879 Oid Buffalo Rd. Portable Hand Crank Press 
Warsaw, N¥ 14569 





This press is of the oak stave barrel-type. 
The grinder is positioned directly over the press 
tub and is manually operated with a gear reduc- 
This kit includes a precut oak frame, crush- | tion crank. The press is hand cranked also. The 


Hand Crank Hopper Kit 
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MacKay's Portable Hand Crank Press 
MacKay’s Wood Products 


unit is 18 inches wide, 22 inches long, and 35 
inches high: Weight: 60 pounds. 


Electric Press Models A223 and A203 

Complete and ready to run, this press is 
supplied with either one or two oak drums. A 
%4 hp. electric motor drives the grinder. The 
press is hand cranked. This press is 18 inches 
wide, 29 inches long, and 30 inches high. 
Weight: 100 pounds. 


Commercial Press 


This press replaces the stave press barrel 
with a 17-inch oak press rack. It has a high- 
speed, six-knife cutter head in the grinder which 
is powered by a I h.p. electric motor. Thirty- 
inch, heavyweight, nylon cloths are provided to 
contain the fruit pulp during pressing. Pressing 
is done by 2 3,000-pound hydraulic jack. Model 
CIKI comes with six press cloths, seven oak 


racks and one oak cheese form. Model 








MacKay’s Electric Press 
MacKay’s Wood Products 





MacKay’s Commercial Press 
MacKay’s Wood Products 


comes with 12 press cloths, 13 oak racks and one 


cheese form. 
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The above four presses are manufactured by: 
MacKay’s Wood Products 

10th and Faylor Ave., P.O. Box 1023 
Bellingham, WA 98225 


Bell’s Hand-Turned Crusher 

This press has a finished hardwood hopper 
and sides with cast-iron cutter, side mounting 
plates, and a counterbalanced crank. A_ per- 
torated screen allows apples and fruits to be 
ground to the proper size. The grinder will 











Bell's Fruit-Wine Press 
C.S, Bel! Co. 





‘Boih presses are manufactured 


process approximately 90 pounds of apples per 
hour. The 24 by 13 by 13-inch grinder is easily 
disassembled for easy cleaning. Shipping weight: 
38 pounds. 


Bell’s Fruit-Wine Press 

This press is constructed of cast iron and 
white oak {a wood that is favored because it will 
not impart any undesirable taste to the juices.) 
It has a vertical-slat press tub and hand-operated 
press-screw. Shipping weight: 35 pounds. 





Bell’s Hand-Turned Crusher 
CS. Bell Co. 





C. S. Bell Co. 
170 W. Davis St., Box 291 


Tiffin, OH 44883 


Sears’ Hand-Turned Fruit Crusher 


This model comes with cast-iron crusher 
teeth, steel crusher screen, and oak hopper and 
sides. It holds one peck of apples and measures 
24 by 91% by 13 inches. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Five-Quart Fruit Press 

Of cast-iron and hardwood construction, 
this press has a capacity of approximately 5 
quarts. It has a vertical-slat tub and hand- 
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operated press-screw. Shipping weight: 24 to 25 
pounds. 


Belknap, Inc. (distributor) 
P.O. Box 28 
Louisville, KY 40201 


Glen-Bel’s Country Store 
Rt. 5, Box 390 
Crossville, TN 38555 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Cumberland’s Fruit Crusher 


For grapes, berries, cherries, and other soft 
fruits, excluding apples, this crusher has an oak 
frame and an 181% by 18-inch hopper which 
holds 30 pounds of whele grapes. Its two station- 
ary rollers are made of aluminum. Shipping 
weight: 25 pounds. 


Fruit Crusher 
Cumberland General Store 


Apple Crusher 


The machined claw-cut teeth on this press 
work well to extract juice from all kinds of fruit, 
especially apples, which are difficult to grind. A 
selected hardwood 181% by 17-inch wide hopper 
with a 45-pound capacity feeds a 32 by 1614-inch 
cast aluminum roller. The handle operates on 2 
17-inch diameter flywheel. 
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Apple Crusher 
Cumberland General Store 


Cider Press 


Constructed of red oak for purer juice and 
for strength, this press weighs approximately 90 
pounds and can hold 250 pounds of crushed 
apples. Its cast-iron parts are machine finished 
and painted with acid-resisting enamel. The 
press stands 43 inches high, and tub size is 12 by 
18 inches. 


Cider Press 
Cumberland General Store 












































Kits 

Cumberland also carries a fruit grinder kit 
and a cider press kii. Both kits contain plans, 
and all the hardware necessary for building. No 
lumber ts inckuded. 


The above four presses are available from: 
Cumberland General Store 

Re. 3, Box 479 

Crossville, TN 38555 


Day Equipment 

Both electric and hand-operated presses are 
available from this company for use in roadside 
stands and small orchards. Graders, press racks, 
cloths, labels, filters, pasteurizers, picking bags, 
cutters, and all the accessories needed for a small 
operation are also available. 


Day Equipment Corp. 
1402 E. Monroe 
Goshen, IN 46526 


Hydraulic Cider Presses, Palmer-Style 

These presses are specially suited to road- 
side stand and orchard use. A full line of acces- 
sories is available. 


Orchard Equipment & Supply Co. 
Conway, MA_ 01341 


Wine, Fruit, and Cider Press Plans 

Plans for a wooden-tramed, slat-sided, oak, 
basket-style press with a hand-cranked — press- 
screw are included in a catalog from New Jersey. 
An electric drill and router are required to build 
the press, but no other special tools are needed. 
Instruction plans only are provided. 





Dorsay Poor Man's Catalog 3 
240 Kinderkamaca Rd. 
Oradell, NJ 07649 


Mearelli Presses 

Mearelli offers a full line of hand-operated 
and electric fruit crushers, hydraulic, vertical- 
staved presses, and hammer mill-type electric 
crushers. Units range in size from models appro- 
priate for the home and small farm to large com- 
mercial applications, with a full range of sizes in 
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between. Mearelli also olfers accessories for all 
vour winesnaking needs, inchuiding wood kegs, 


wine pumps, and bowde corkers. 


Manual Fruit Crusher 

This manual crusher, available in either 
wood or iron, has roller supports and gears en- 
closed tn Gast tron. Five sizes are available in 
iron, ranging in weight from 28 to 45 pounds. 
Three sizes are available in wood, ranging from 
30 to 39 pounds. 





fron Manual Crusher 
Mearelli §.P.A. 


Motored Crusher 

‘Two models of this powered crusher are 
available, with either monophase 6.5 h.p. motor 
weighing 56 kilograms, or three-phase 0.5 hp. 
moror weighing 59 kilograms. 





AM Motored Crusher 
Mearelli S.P.A. 


eo) 
Dp 
Sr 
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Lever Press 





Phis lever press comes in lourteen sizes 
ranging in weight from £7 to 730 kilograms. 


Hydraulic Press on Wheels 
Uuilizing a hydraulic jack, this press 
operates with glycerine off and attains pressures 


rae 


of 350 to 400 atmospheres. Eight models are 








availible, ranging in weight from t60 to 830 
kilogrittts, 

At this time, Mearelli is interested in 
locating distributors for its products in) North 
Americit. 





MeareHt S.P.A, 


‘Trestina (pg) 
Healy 





PRE ES Manually Operated Stemmer-Crusher 
Meareltt SPA, 
PYD IIS 

“Phis model is aomamually operated steniuuer- 
crusher, with a removeble screen for mun 
tenance. Weight: 60 kilograms. 











ee Fydraulic Press on Wheels 
Eee MeareNi S.PLA. 
































Feed wills grind cobs and kernels together 





Levey Press 


Mearelli SPA. ; 
i for cattle feed, but hand. or power-operated 
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shellers are required to separate the kernels from 
the cobs befere the corn can be ground ints meal 
far people and for mast other animals. 

Several manufacturers produce small, hand- 
operated shellers which can be damped onto a 
board or the edge of a box or barrel. Larger 
shellers are turned by a handle, by pedals, or by 
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especially desirable for shelling seed coin be- 
cause it does net break off the germ ends of the 
kernels. It is similar to the sheller described in 
the following article. 


Burrows Equipment Co. 
1316 Sherman Ave. 


belt drive from an engine or electric motor as Evanston, IL 60204 


required. Large power-driven maize shellers are 
often fitted with cleaning fans and screens to 
separate the grain from husks, dust, and spent 
cobs. 


Cumberland General Store 
Rt. 3, Box 479 
Crossville, TN 38555 


Hand Corn Sheller 


Appropriate for shelling small amounts of a 
wide variety of corn, this hand sheller is 


7 A MAIZE SHELLER FOR EVERY HOUSEHOLD” 


by Dr. D. J. Hilton 


Senior Lecturer, Dept. of Mechanical Engineering, University of Nairobi, Kenya 


Nasco Agricultural Sciences 
901 Janesville Ave. 
Fort Atkinson, WUE 53538 








One type of hand sheller currently sold in parts of Africa is made from a metal tube, with internal 
ribs set in the direction of the cylinder axis. The sheller is held in one hand while the other hand pushes 
the maize cob into the tube with a twisting action, The internal ribs strip the kernels from the 
cobs, and the kernels fall out the bottom of the tube. This sheller, which is now being made from an 
aluminum casting, has been iound to have two disadvantages. First, the ribs are too numerous and 
tend to become clogged with grain. Second, the shetler is really only suited te one diameter of cob. 
Where both traditional and hybrid varieties are grown, therefore, it is not capable of stripping all 
cobs satisfactorily. 

1 have overcome these difficuliies by redesigning the tube sheller and incorporating two novel 
features. At the same time, the cost has been lowered by a change of material. 

The tube of the new sheller is constructed from a short length of 2-inch diameter rigid, polyvinyl 
chloride water pipe. This is a readily available material in industrial centers in most countries. 
The ribs are made from the same pipe, cut into thin strips, and glued togecher in stacks of three or 
four, For glue, a polyvinyl chloride solvent is used which is supplied for use with polyvinyl chloride 
water pipe by all distributors, Four such ribs are then glued to the inside of the tube at 90-degree 
intervals. This placement allows the ribs to reach the core of the maize cob, and still leaves enough 
space between them to allow the grain to drop through. The two novel features I introduced are 
as follows: 


I. A slit is made along the tube to allow it to expand when very large cobs are being stripped. 
This is made possible by the elasticity of the material. Residual stresses in the material. as a 
result of the pipe extrusion process, ensure that the tube normally remains well closed. 

2. One of the four internal ribs is positioned higher up the tube than the other three and this 
is the rib which does most of the stripping. It is found that this feature results in an easier 
stripping action than when four ribs strip off the grain simultancously. 


The perfo.mance of the new maize sheller is quite impressive and 4 dry cob can be stripped in 
about 5 to 7 seconds. This compares very favorably with the performance of other designs, though 


* Reprinted with permission from Appropriate Technology, August 1976. 
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A cutaway view of a Pi'C sheller with a slit in one side for ex- 
panding with the size of the cob. 





ie ts accepted that the vigorous wrist action involved could not be maintained for prolonged periods. 
The tools required for manufacturing this sheller are minimal; they consist of a hacksaw, small clamp 
or vice, and sandpaper. The cement used is a standard polyvinyl chloride solvent which produces a 
very powerful bond, provided the surfaces are free of grease. 

‘The material cost including normal waste is low, and each sheller takes around | to 1% hours 
to assemble by hand. The product is beginning co sell in a few areas on a trial basis and indications 
are that demand will te considerable when the product is given a little promotion. 


A SIMPLE MANUAL MAIZE-SHELLING DEVICE" 


by Professor A. S. Rana 


Head of the Department of Agricultural Engincering 
and Land Planning, University of Dar-es-Salaam 
[n many developing countries, most of the ic>ze (corn) is produced by small subsistence farmers, 
and whatever little surplus is available is sold at the market. The subsistence farmers in many 
countries in Africa grow only a few hectares of maize, and these are often intercropped. The yields 
in general are low, about 1,000 kilograms per hectare. Under chese conditions all the shelling is done 
by hand, and the following meth~ds are generally used: 


1. With bare hands, holding the cob in the palm with four fingers, a person removes the grains 
one by one with the movement of the thumb. The shelled corn is consumed or sold as is without 
cleaning or grading, 

2. Rubbing a shelled cob on a cob to be shelled is faster than ihe first method but is more tiring 
and requires skill and practice, It is not very suitable for maize with a high moisture content, 
as the grains are sometimes bruised and the shelling rate is low. The shelled grains are used 
as in the first method. 

3. This method involves putting the husked cobs in a bag and beating them with a stick while 
turning the bag, Later on, the cobs and grains are taken out of the bag and cobs are picked. 
Any grains remaining on the cohs are taken off by hand as in the first method. 

4. “here are some variations of this method, but basically, the cobs are spread on a ratsed plat- 
form made of sticks and bamboo poles, with small gaps between the adjoining pieces. The 
spread. cobs are beaten with a stick; the shelled grains fall through the gaps; the remaining 
grains on the cob are removed by hand. 

* Abridged from Appropriate Technology, vol. 2, no. 1, May 1975. 
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Maize shelling is net a labor bottleneck for the small producer, especially if he is only growing 
for home -onsumption. The family sits together in the evening and shells maize by hand, while talking 
fur a few hours, Qne evening of shelling is suthcient tor a week's supply of corn. Most of the maize 
heing brought to the market by the peasant farmer is shelled by one of the four methods described 
above, 

For larger producers, such as these who grow corn to feed their livestock as well as themselves, 
these simple shelling methods aren’t sufficient. The following device has been found to be, on the 
average, about three umes more efficient than the methods described above. 

The shelling section consists of U-nails (also called staples) arranged on a wooden board in a 
way that will facilitate the simcoth rubbing of the maize to be shelled. Various arrangements of 
fixing the U-nails on the wooden bourd were tried. The best results have been obtained by fixing the 
U-nails in two rows parallel to each other 1.9 to 2.0 centimeters apart, and 2.5 centimeters between the 
nails within the row. . 


HAND-CRANKED CORN SHELLER 


A manual cranking handle, sometimes accompanied by a flywheel, powers this simple but effective 
corn sheller, A compression spring adjustment enables the sheller to adapt to the size of each cob as it 
enters the feed opening. Husked corncobs are forced by hand into a feeding device which delivers the 
ech between one stationary and one rotating, toothed, cast-iron shelling plate, and are held in place by 
spring-loaded stripping claws. The action of the rotating plates causes the cob to rotate in a spiral 
fashion against the teeth, with the kernels flying off as it feeds through. After shelling is completed, 
the bare cob follows an ejection path automatically and makes way for the next cob to follow directly, 
ws soon as the operator can feed it into the opening. The least expensive models chimp directly to a 
fence or tub side while the sturdier, generally faster models come inside a wooden or metal housing. 
Many come with an attachment for shelling walnus. 





Hand Crank Gorn Shelley: 1) manual 
handle, 2) power pulley (flywheel), 3) 
shelling disc, 4) cora inlet, 5) shelled corn 
outlet, 6) shelled cob outlet, 7) compression 
Spring, 8) clamps. 








NORTH AMERICAN SOURCES OF 


CLAMP-TYPE CORN SHELLERS 
C.S, Bell Co. 
P.O, Box 29] 
Tiffin, OH 44883 
Cumbertana’s Red Chief with 
unshelled corn entering al 
the top and shelled corn 
exiting al the bottom. 
Cumberland General Store 


Burrows Equipment Co. 
1316 Sherman Ave. 
Evanston, [L 60204 





































Cumberland General Store 
Rr. 3, Box 479 
Crossville, UN 38555 


Glen Bel’s Country Store 

Rt. 5, Box 390 

Crossville, ‘VIN 38555 
INTERNATIONAL SOURCES OF 
CLAMP-TYPE CORN SHELLERS 


Alhied Trading Company (india) 
Railway Road, Ambala City 134 002 
Haryana, India 


CeCota 
P.O. Box 8, Hbataki City 
Osaka Pret, 567, Japan 


Coss & Co. Pye, Ltd, 
Industrial Area, Fazalgunj 
Kanpur, India 


Dandekar Brothers 
(Engineers & Founders) 
Sangli, Maharashtra, India 


R. Flunt & Co., Ltd. 
Atlas Works, Earls Colne 


Calchester, Essex CO6 ZEP, U.K. 
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The Atlas Shelley sectered to a vertical board as one 





FARMERS 


The ribbed cone inthe mutdle of 
the CS, Bell Corn Sheller ts an 
attachment for shelling wainnt, 
CS. Bell 




















musht attach tt toa fence. 
R. Hurt 


Ernest EE Johoasen (Poy.) Ltd. 


Box 7336 


fottunnesburg 20G0, South Africa 


Runsonies, Sut, & Jelfries, Led. 
Macton Ral. 
Epswich, 1P3 9QG, ULK. 


SOURCES OF OTHER MANUAL CORN SHELLERS 

AVI Carn Sheller 

This sheller has all-metal parts of either cast 
iron or steel. “Phe housing frame is constructed 
of oak, and the remainder of the sheller is alder 
or maple. Vhe flywheel ts 2] inches in drameter 
and is urounted on a 34-inch ste The 
sheller’s dimensions are 12 by 30 by 42 inches, 
and it weighs approximately 125 pounds, 


shaft 
SAlaet, 






































The AVI Cornsheller, showing the hand crank and 
corm exit. On the other side of the shelley, a large 
flywheel gtues each stroke momentum. 
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Annericun Vilktee Lastituce 
10 Mevers St. 


Reotile Pals. WA SOTE 





Rouwy Corn Thresher Plans 

Fully illustrated instructions for building a 
corn thresher are available from PPDG. On this 
mmodeh drive is supplicd by converting a bicycle 
pedal and sprocket system into a hand crank. 





Intermediate Pechnology Publications, Ltd.¢ 
9 Ring St. 
London WC 2E SHIN, England 


CeCoCo Sheller Type Number 4 

Shelley No. 4° is treadle-operated and 
attached to a stand with driving gears, flywheel, 
and pedal, “Phe body is made of cast iron, the 
stand of angle iron. Its capacity ranges between 
300 and 350 bushels per hour at a standard rate 
of 250 revolutions per minuie. Shipping weight: 


72> Rilo 





HHS, 


CeCoCo 
P.O. Box 8, Tharaki City 
Osaka Pref. 567, Japan 
NORTH AMERICAN SOURCES OF 
POWER CORN SHELLERS 


Burrows Corn Sheller 

Burrows’ Model 22 is the smallest of three 
available shellers with aspirator and cob blower. 
Operable with either a 10 or 15 hep. motos, it 
will vield a capacity of up to 100 bushels per 
*Tarermediate “Technology publications can be 
ordered from International Scholarly Book Service, 
Inc. Box 555, Forest Grove, Oregon 97116. 
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hear Dhe S-tach diameter cob pipe can be up to 
[a0 feet long with up to 15 feet of vertical pipe 
lett. Height of the sheller is f fees Models are 
abe availible to be ran with 25, 30, tO, and 50 
Bap. nietars, 


Burraws Equipment Co, 
[316 Sherman Ave. 


Evanston, PE, GO204 


7 
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aban Nuinber 101-007 Husker-Sheller 


‘Phe Haban No. 107-007 Husker-Sheller is 
mince io shell corn of any vartety or size. Corn 
is fect into the machine at a comfortable height 
of 32 inches. A corn thrower is used to elevate 
the stielled corn into a tuck or storage con- 
tainer. “Vhis model ts avadable on wheels or as it 
stationary unit with a power take-off drive. It 
requires a 15 to 25 hp. gasoline or 5 to 7 h.p. 
electric motor. 





lesen oo i 








Haban No. 101-007 Husker 
Sheller, complete with vo 
wheel trailer. 

Haban Mfg. Co. 


17 Percent 


Condition of Corn and Less 





Clean corn (no husks) 
Corn with 50 percent husks 
Corn with 100 percent husks 





350 to 500 
250 to 350 
200 to 250 





SHELLING CAPACITY IN BUSHELS PER HOUR 


Motsture Content of Corn (Percent) 


25 Percent 
and Greater 


17 to BS 
Percent 





200 to 250 
150 to 200 
100 to 150 


250 to 350 
200 to 250 
150 to 200 








Haban Husker-Sheller 

Haban's smaller unit, puwered by a 6 h.p. 
gasoline or 2 h.p. electric motor, also handles all 
types and sizes of corn. It separates husks, cobs, 
dirt, aud dust. Feeding height is $3 inches. 
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Both shellers are made by: 
Haban Mig. Co. 
Racine, WE 53404 
Sears Husker-Shellers 
Until 1978, Sears offered a three-point hitch 
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Habon No, 101-005 Husker Shelier, 
complete with 3-point Lift. 
Haban Mig. Go. 





and pull-behind husker-sheller operated off a 
tractor’s power take-off shaft. It could. strip 
husks, extract cobs, and separate and clean shells 
of most types of corn. he sheller was con- 
structed of 36 by 27 by 56-inch-high, heavy-duty 
galvanized steel units with low, four-way adjust- 
able hoppers for convenicnt Iouding. The cob 
stacker pipe discharged husks and cobs at many 
positions. A larse cleaning tin and sieve with 
comeolied aiz bhises cleaned shelled corm three 
times Sears discontinued its sheller for lack of 
demand, but they may return it to the market if 
a demand reveals itself! 

Sears, Roebuck & Co, 

Farm and Ranch Catalog 


INTERNATIONAL SOURCES OF 
POWER CORN SHELLERS 


Cossul Hand and Power Maize SheHer 








This orc-hole, spring-type sheller can be 
operated by hand, yielding 100 to 200 kilograms 


per hour, or by a |} h.p. motor supplied with a Cossul Hand and Power Maize Sheller 
belt pulley. vielding 200 to 300 kilograms per | Cossul & Co. 
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hour, The unic is of all-steel construction, weighs 
grams, end has a builtin cleautng fan. 


Cossul & Co. Pyt., bed, 
Industrial Area, Fazalgum) 
Kanpur, India | 


CeCoCo Corn Sheller Type Number 2 

Operated by hand, this skeller yields [00 to 
150 kilograms per hour; with a 4 h.p. motor, it 
puts out 250 to 300 kilograms per hour. This 
machine has a flywheel aad can be attached to 
any box or barrel. It measures 24 by 19 by 7 
inches. 





CeCoCo Corn Sheller Type Number 3 


‘This sheller has a 2 hip. motor and yields 
750 to 1,125 kilograms per hour. 


CeGoCo 
P.O. Box 8, Ibaraki City 
Osaka, Pret. 367, Japan 


Allied Power Maize Sheller 

This sheller bas a winnowing fan which 
separates the corn kernels without breaking 
them. A 5 hp. moter is required co run the 
machine. 





Allied Trading Co. 
Railway Rd., Ambala City 134 002 
Haryana, India 


Dandekar Power Maize Sheller 

‘This company offers a 5 Iiup. machine which 
shells up to 1,500 kilograms of corm per our, 
and separates the dust and chaff from the grain. 


Dandekar Brothers 
Sangli 
Maharashtra, India 


Unitrac Maize Sheller 

The Unitrac shells corn by a rolling action 
at a speed of 600 rpm. It has a shelling capacity 
of about 2 cons of grain per hour with a 10 hp. 
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Dandekar Power Maize Sheller 
Dandekar Brothers 


Union ‘Tractor Workshop 
8B Phase H, Mayapurt Industrial Area 
New Delhi, 110 027 India 


Laredo Corn Shellers 

Laredo’s Model MDL-900 is a powerful 
sheller which produces 3,600 10 6,000 kilograms 
of shelled corn per hour, Ht can be operated by a 
15 hep. electric engine or an 18 h.p, ciesel /gaso- 
line engine. 

Model MDL-500 is attached to a tractor 
three-point hitch and powered cither by the 
power take-off shaft or by a stationary engine. It 
will generate 3,000 to 3,600 kilograms per hour 
with a 5 to 7.5 h.p. electric motor or with an 8 to 
10 h.p. gasoline /diesel engine. 


Laredo Models S.A. Industria E. Comercio 
Rua | de Agosto M-67 
17.100—Bara(SP) Brazil 


Power Maize Sheller 
This sheller has an output of 100 kilograms 
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pee beur when driven by a i hep. motor or 
engine. Shelling gaps are adjustable, 

Rajusduin State Agro Industries Corp. Led. 

Virat Bhawan, C-scheme 

fatpur 302 006, Rapusthan, India 


Ransomes Power Maize Sheller 

Phis is an all-steebcoustruction sheller wilt 
a beltalriven winnowing fan. When driven by a 
Co ep. motor, it has an output of 300 kilograms 
per hour. i 


The ®ansomes tA 
“he Ransomes +4 is manufactured for small 
farmers in developing couaiivies. Husked ears of | 
corn are shelled individually Gn both sides of a 
rotting, toothed, shelling plate as the cobs are 
forced past the plate by rotating, feeding drums. 
Spriny-loaded stripping claws hold the ears 
against the shelling plate while shelling takes 
place. The spring tension and the size of the 
opening are adjustable. Below the shelling 
| 





mechanism is a cleaning shoe where corn is 
cleaned and graded. “Fhree screens are provided 
for the sheller: a 19-millimeter round-hole upper 
sieve, a 10-millimeter grading sieve, and a 5- 
millimeter lower sieve to remove chaff. The 
cleaning shoe ts oscillated by a crank pin. 





Ransomes Power Matze Sheller 
Ransomes, Sims and Jefferies, Ltd. 





Ransomes 44 Sheller, modified 
for expertmental work. 
Agriculture Canada 
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Moon Sheller 


This anit consists basically of a shelling 
cvlinder fitted with renewable pegs. A powerful 
fan at the bagging point removes flakes, silks, 
and dust from the corn. This sheller can strip 
2,700 to 4,500 kilograms of kernels an hour from 
husked cobs. It requires 4 to 6 h.p. to maintain 
a speed of 6,000 rpm. Weight: 200 kilograms. 








Fhe Cobmaster Sheller 
Ransomes. Sims and Jefferies, Ltd. 


falls through the bottom of the machine. Maxi- 
mum output with a 14 h.p. motor is 750 to 900 
kilograms per hour (1,600 to 2,000 pounds). 


The above four shellers are manufactured by: 
Ransomes, Sims, & Jefferies, Ltd. 

Nacton Works 

Ipswich FP390G ULK. 


Junil DM-36 

For a production capacity of 30 sacks per 
hour, this corn sheller-thresher can be operated 
either as a stationary unit or attached to a tractor 
power take-off and hydraulic Jift system. Shelled 
corn is obtained without crushing the kernels. 


Jumil 
justino de Moraes, ramos $.A. 
Batatais, $.P. Brazil 








frmil DAT-30 


Jumil 
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Cobmaster Sheller 

Specially designed for the smaller farmer, the 
Cobmaster sheller is available with a choice of 
hand, pedal, or motor drive. Husked cobs are 
hand-fed from a hopper into two feed holes with 
adjustable rubbing pads. The internal cleaning 
fan gives a flywheel effect and will blow light 
refuse out the front of the machine. The crop 
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SILAGE CUTTERS AND CHOPPERS 


CHOPPING SILAGE BY HAND 


One way of providing succulent animal feed 
throughout the year is to cut or chop grass, hay, 
straw, root crops, or forage crops into small pieces 
and convert the material into silage. Stored in a 
silo, anaerobic acid fermentation converts green 
fodder into succulent feed, a form in which it 
can be stored through the year. 

For small acreages where only one or two 
animals are to be fed, a simple method of hand 
chopping can be used to prepare green fodder 
for storage. AI] you need are a butcher’s knife 
and chopping block. Hold a bundle of material 
in one hand and chop against the block with the 
other. Output and efficiency of this method is 
low, of course, and the work is tedious. Some 
foreign companies have devised hand-operated 
equipment to make the job easier. 

A typical hand-operated silage cutter consists 
of a feed trough with or without conveyor 
rollers. At the end of the trough, straw is 
gripped between two toothed rollers which feed 
it over a shear plate. A pair of rotating knives 
mounted on a hand-cranked flywheel chops the 
feed into short lengths. Two men are required 
for the operation—one to turn the flywheel and 
the other to feed the machine. 

For this cutting tool to function efficiently, 
it is important that the knives be kept well 
sharpened, and a few spare sets of knives should 
be available for regular changing. Even more 
important, you must keep the correct bevel on 
the cutting edge (instructions should be provided 
by the manufacturer). Finally, the knives should 
be adjusted so that they lightly touch the mouth 
of the machine over its full width. 





SQURCES OF HAND-OPERATED SILAGE CHOPPERS 


Dandekar Hand-Operated Chaff Cutter 
This implement cuts chaff into f-inch (25 
millimeter) segments. 


Dandekar Brothers 
Sangli 
Maharashtra, India 











Silex Chaff Cutter 
This machine also cuts chaff into J-inch 
25 millimeter) segments. 


Ernest H. Johnson (Pty.) Ltd. 
Box 7536 
Johannesburg 2000, South Africa 


Ajanta Silage Cutter 

This implement has two blades and runs 
on ball bearings. The worm gear drive can be 
set to either of two fodder-cutting lengths with 
segments ranging from 3% inch (15.9 millimeters) 
to 7% inch (22.2 millimeters). The output for dry 


-ljanta Ensilage Cutter 
Mohan Singh Harbhajan Singh 


fodder is 200 to 250 kilograms per hour and 250 
to 300 kilograms per hour for green fodder. 


Mohan Singh Harbhajan Singh 
G.T. Road, Goraya ]44 4109 
Distt. fullundur, India 
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Simplex Silage Cutter 
This model has 714 inch by 234 inch knives, 
and a large flywheel. 


R,. Hune & Co,, Led, 
Atlas Works, Earls Colne 
Colchester, Essex COG 2ZEP, UK. 


Renson et Cie Grass Cutter 


This unit has a cast-iron body and base plate 
with semisteel gearing. Four adjustable blades 
are mounted on a 450 millimeter hand-cranked 
flywheel. It weighs 13 kilograms and cuts 3-milli- 
meter segments, 


Renson et Cie 
B.P. 14 


59440 Landrecies, France 


Poultry Feed Cutter 
This unit is similar to a srnall chaff cutter 
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The shear-plate of a silage cutter, 
and the pair of knives mounted on 
the hand-operated flywheel. 

R. Hunt 





and is fitted with a 425-millimeter diameter fly- 
wheel. 


Ernest H. Johnson (Pty.) Led. 
Box 7536 
Johwunesburg 2000, South Africa 


Chaff Cutter 

This all-cast-iron, manually operated chaff 
cutter runs on two ball bearings and employs a 
flywheel. 


Rajasthan State Agro Industries Corp., Ltd. 
Virat Bhawan, C-Scheme 
Jaipur 302 006, Rajasthan, India 


POWER-OPERATED SILAGE CUTTERS 


The feeding mechanism of the power- 
operated silage cutter does not differ much from 
the hand-operated type, although the cutting 
mechanism itself may differ a bit. Two types of 
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cutting heads are available, a cylinder type and a 
flywheel type. In both cases, a fan is provided 
for blowing the cut material into a silo through 
a vertical blower pipe. A power-operated silage 
cutter performs three functions--feeding the ma- 
terial into the blades, cutting, and elevating 
material into a storage bin. 

The capacity of a silage cutter depends on 
the width and height of the throat, length of cut, 
number of knives, and speed of operation. One- 
half inch ts an average length of cut, bute this 
can be regulated by the speed of the apron and 
feed rollers. Faster feeding results in longer cuts 
while slower feeding will give correspondingly 
shorter cuts. 


SOURCES OF POWER-OPERATED SILAGE CHOPPERS 


Nogueira 

This model cuts all kiads of forages into 
lengths varying from 4 to 32 nillimeters. bt will 
throw the cut product to a height of 10 meters 
while the adjustable outlet allows it to be de- 
posited in any preselected place. 


Irmaos Nogueira S.A. 

Rua 15 De Novembro, 781 
Caixa Postal, 7 

itapira, Est. Sao Paulo, Brazil 


Atlas 

Fitted with forward, stop, and reverse action 
and controlled by a safety stopping lever, the 
Athis comes supplied with two pairs of change 
wheels which will cut a range of lengths from 
to 44 inch, The ourpur for ly inch lengths ranges 
from 7 to 15 hundredweights per hour, depend- 
ing upon the blades used. 


R. Hunt & Co., Ltd. 
Atlas Works, Earls Colne 
Colchester, Essex CO6 2ZEP, U.K. 


Laredo Chopper 

This unit works coupled to the three-point 
hitch of a tractor or powered by a stationary 
engine—electric or fuel It is a combination 
hammer mill-silage chopper capable of pro- 
ducing from 220 nounds of fine corn flour to 2 
tons of chopped grass in an hour. 





| 
| 
| 
| 
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| 
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Laredo 

Rua 1° de Agosto 
11-67—17.100 
Bauru (SP) Brazil 


Tien Chien Silage Chopper 

The Ta-Yu Silage Cutter and Potato Slicer 
is treadle-powered but can be operated with a 
4, to 3%4 hp. motor. It weighs 84.6 kilograms, 
measures 27 by 34 by 39 inches, and produces at 
a rate of approximately 300 to 500 kilograms per 
hour. 





Tien Chien Treadle Power Ensilage Cutter and 
Potato Slicer. 
Vien Chien Enterprises 


Tien Chien Enterprises Co., Ltd. 
P.O. Box 20-18 
Taichung, Taiwan, R.O.C, 
CeCoCo Chopper 

The chopping length of this unit varies 
from 9 to 51 millimeters utilizing a 2.5 to 4.0 hip. 
motor. It has a capacity of up to 4.9 tons per 
hour. 


CeCoCo Chaff Cutter 

This power unit comes in four models rang- 
ing in power requirement from 14 to 2 h.p. for 
output capacities of 260 to 800 kilograms per 
hour. The cut is freely adjustable, and the 
blades are made of sheer steel for long-lasting 
sharpness. 


CeCoCo Silage Cutter 
The silage cutter is designed to biow 
chopped material into a high storage space. The 
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SPECIFICATIONS OF THE CECOCO SILAGE CUTTER 











Many of the early powe roperaled silage 
cutters recetued thetr power from a V-belt and 
pulley arrangement from a tractor bower: 
take-off shaft, This model has a conveyor 

for delivering ensilage toa high bin or intoa 
we gon. 

The Pnplement Age, 8G 


Power ae Curting Length Net 
Required rpm Com Straw in millimeters Weight 
5.6 hp. 800 6.0.8.0 1,8-2.3 1), 16. 22, 32, 45, 76 265 kg 
3-4 hep. 770 3.5-4.5 1.3-1.7 same 180 ke 
2-8 hip. 770 2.5-3.5 0.9-1.3 6, 13, 29, 32, 54, 85 145 ke 
1-2 hip. 750 1.5-2.5 0.9-1.1 13, 22, 35, 64, 102 W5kg 
1-2 hep. 750 1.0-1.5 0.8-0.9 8, 21, 38, 110 106 kg 














knives “re easily removed for sharpening and the 
shear-cutter-bar has double cutting edges which 
can be reversed when one side is worn out. 


CetloCa 
P.O. Box &, Tbaraki City 


ROOT AND VEGETABLE CUTTERS 


The root and vegetable cutter is a very 
simple tool for slicing potatoes, turnips, sugar 
beets, carrots, and other root crops into small 
pieces suitable for animal feed or compost. It is 
not designed to handle branches or heavy brush. 
In practice, the hopper is filled with semihard 
fruits or vegetables which are then sliced and 
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shredded by the action of a heavy, cast-iron 
wheel with a number of small cutters: attached 
to it. ' 


SOURCES OF ROOT CUTTERS 


AVE, Root Cutter 

The J8 inch, cast-iron disc of this hand- 
operated cutter 1s mounted on a 1 inch diameter 
shaft. Cutter teeth cre of a heavy-gauge stainless 
steel. The basic frame is made of oak, the hepper 
of alder or Western maple. The unit weighs 
approximately 75 pounds and measures 40 by 24 
hy 36 inches. 


American Village Institute 
‘HHO Meyers St. 
Kettle Falls, WA 9914) 











The AT Roet Cutter 


Hand-Powered Root Cutter, Series B 


‘Phis unit is made of cast ivon, has a cutting 
evlinder measuring 200 by 380 millimeters, and 
has a flywheel diameter of 600 milF neters for a 
hand-powered operation. Weight: 100 kilo- 
grams. 


Rensan et Cie 


BLP. Lt 
59550 Landrecies, France 


Hand Operated Root Cutter 


Of Polish manufacture, this machine is hand 
operated and has an output of 500 kilograms per 
hour. At the base of the hopper are a pair of 
concave discs facing each other, each with 26 
short, curved blades projecting from the surface. 
The crank is on a flywheel which helps rotate 
the cones at a slow, steady speed. The hopper 
can hold 22 kilograms of harvested roots, and 
guide plates ensure that they are pressed by their 
own weight against the moving blades. As the 
discs are rotated, the blades gouge out short | 





PRO ESSING FOULPMENT 








Polish Hand-Operated Root Cutter 
David Scott 





The Intermediate Technology Development Greap 
designed this pedal-powered cassava grinder for use 
in their work at Zaria, Nigeria. London-based Inter- 
mediate Technology Publications carries the plans. 


chips which then drop through the opening 
below the discs, 
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United Nations Divisien at Narcoatic Der igs 
Palais Des Nations 
Geneva, Switzerland 


SORGHUM AND SUGARCANE PRESSES 


Pressing the juice from nonwoody plants 
like sorghum and sugarcane requires only simple 
tools and yields a sweet extract which can be 
processed for use as table sugar. The most com- 
mon technique for pressing sorghum and sugar- 
cane involves passing the stalk between two 
rollers, similar to the rollers on an old wringer 
washing machine. The weaker units require 
passing the stalk through a number of times, or 
splitting or pounding the material with a ham- 
mer before pressing. 

H you're interested in improvising to build 
your Own press, yOu way wart to consult a book 
called the Lik Lit Buk from Papua, New Guinea 
(available from VITA, 3600 Rhode Island 
Avenue, Mt. Rainier, MD 20822). It illustrates a 
simple two-man sugarcane crusher that has no 
gears but has an adjustment screw at the top. 
Sugarcane is passed through the crusher three or 
four times, with the adjustment screw being 











tightened exch time. “Phe rollers are made of 
fourinch galvanize.t pipe. efght inches long: 
shatts are one-inch mild steel and bearings are of 
hardwoad. The top pair of bearings slides up 
and down depending upon the thickness of the 
stalk. Another unit has preset, spring-loaded 
rollers which require no further adjustment. 

‘This setup may sound suspiciously like an 
old wringer washer to you, but heed this word of 
wartting from the f2k Lik Buk: “if you vhink 
you can crush effectively with an old clothes 
mangle or wringer, you're wrong. Save yourself 
the bother. The springs aren’t strong enough 
and if they are, the rollers might break.” 


SOURCES OF SUGARCANE AND SORGHUM PRESSES 


Hand.-, animal-, and engine-powered crush- 
ers are available for crushing sorghum and 
sugarcane, For convenience of the drive layout, 
it is usual to employ vertic#l rollers in animal- 
powered crushers and horizontal rollers in hand- 
and engine-powered machines. Hand crushers 
are normally used only for domestic purposes 
and extract a rather sinall percentage of the sap. 
Animal. and engine-powered crushers can employ 
higher crushing pressures and obtain better ex- 
traction percentages. 








- TAPPING SWEET SORGHUM 


The tedious, old-fashioned production of sorghum syrup is rather like an old soldier: it keeps 
fading away but never dies. In fact, sweet sorghum may be making a comeback. Gardeners and 
homesteaders know it provides a tasty substitute for store-bought sweeteners. They also think that 
sorghum may be a practical cash crop they can grow for a sideline income without too much com- 
petition from big commercial farmers, since harvesting is still a process done pretty much by hand, 

Now that the USDA (at the Agricultural Research Service Food Crops Utilization Research Lab 
in Weslaco, Texas) has found a way to remove starch from sweet sorghum so that it can be made into 
raw sugar, and not just syrup, small growers are bound to get even more interested, Experts say that 
the United States could replace 30 percent of the sugar it now imports with its own sorghum sugar, 
once the destarching process is perfected. 

Gene Logsdon of Ohio grew two rows of sweet sorghum last year, each abou. 150 feet long, to 
see how well it would grow in the North. “I'm interested in it strictly as a northern source of 
sweetening,” he explains. “I don’t have bees yet, and only two maple trees large enough to tap. I 
wanted another alternative to buying sugar.” 

Drew Langsner in North Carolina looked more at sorghum's possibilities to add income to his 
homestead. “We were told that we could make up to 120 gallons of molasses per acre which could 
be sold direct to customers for as much as $12 a gallon,” he says. “Moreover, the plant has few 
imsect enemies here and is not critically affected by blights. Also, not only do you get the syrup, but 
the seed heads and leaves can be used for livestock feed.” 

Actually, sorghum in some areas can produce a good deal more molasses than what the Langsners 
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Sorghtm ts planted the same lime 
corn is, aout one to two tiches deep. 
Begin cultivating right over the row 
two days afler planting, when the 
weeds are beginning lo germimate, 
but th. sarghum ts not yet up. 
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were shooting for-—three times that amount, Or it can produce a good bit less and sell as low as 3! 
per gallon, depending on supply and demand. But any way you look at it, with a little fuck and a 
nord crop, sweet sorghum ought to gross at least SP000 per were and mryvbe as much as $2,000 per 
acre--or enough soney left over after expenses to repay you fairly well for the hard work involved, 

The Logsdons didn't know precisely when to harvest their sorghum for juice, so they relied on 
advice from Amish farmers who grew it. The farniers said to wait until the seed heads had turned 
from green to reddish brown, when the seeds are past the milky stage, but still soft, However, the 
stalks didn’t have to be cut immediately at that stage. Any time from then on was okay, so long as 
the harvest was finished before hard frost hit the plants. 

At any rate, the first harvest step is stripping off the leaves, a job that’s more easily done when 
the stalks are sull standing. Wear gloves and just slide your hands down the stalks, knocking off 
most of the leaves. It doesn’t hurt for the stalks to stand stripped of their leaves tor a week. 

“Stripping the leaves off is drudgery,” says Langsner, “especially when, as in our case, many of 
the stalks have fallen over. We bind about half the stripped leaves into bunches to dry for winter 


livestock feed. and the rest we tet fall on the ground for mulch.” 
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Next. the stalks are cut and the seed heads lopped off. The Logsdons just cut the stalks with a 
corn knife as they do corn and pile them in bundles beside the row. Then they carry the bundles to 
the pickup truck, whack off the heads trom an entire bundle with one blow of the corn knife, and 
load che stalks on the truck. 

The seed heads should be spread out in the barn for drying, then stored for feeding, They need 
not be chreshed except fer grinding into flour. Rolling a seed head vigorously between the pilms of 
your hands will easily thresh out the grains. Bui the seed heads can be fed directly to chickens, 
rabbits, and other livestock. 

From their half acre, the Langsners harvested 102 bushels of seed heads—or roaghly about 30 
bushels of seed. That much nutritional energy bought at the feed store in the form of conventional 
grains would cost at least $100, so the seed alone may justify the labor involved. 

Finding a press, if you don’t have one, is not as difficult as it might seem, even in the North. 
They're still around—just keep asking. Gene Logsdon found at least three within easy driving 
distance of his place, but had you asked him two years ago, he'd have sztd there were none. Once you 
haul your stalks to the press, don’t worry if the man can’t get yours pressed and boiled down right 
away. The canes can He two weeks without any noticeable Icss of juice. 

Many presses are now powered with motors, but a surprising number are still turned by horse 
or mule—the animal walks in a wide circle, puliixg a sweep that turns the gears that make the 
rollers run. The operator shoves the stalks through the rollers, which squeeze the juice into a waiting 
barrel through a screen. The crushed stalks fall to one side in a pile. They can be used for mulch or 
composting, or even fed to cattle as silage if laced with some of the syrup skimmings produced during 
the boiling-down process. 

A sorghum cooker can be built at home. The farmer who boils the Logsdons’ sorghum made his 
own cocker—a cement fireplace about eight feet long and two feet wide, with a ten-foot chimney at 
one end and a roof overhang to protect the cooker from rain. The fire is built near the open end 
of the fireplace, and the draft pulls the heat evenly under the cooking pan and out the chimney. 

“The pan can be a very simple affair made of 2-by-8 inch boards for sides and ends and a sheet 
metal bottom,” says one expert, ‘the whole pan should be about six feet long and two feet wide to 
fit nicely over the fireplace. Don’t use galvanized metal, because the zinc coating on it might react 
adversely with the acids in the syrup.” 


SOURCES OF SUGARCANE PRESSES 


CeCoCo Hand Sugarcane Squeezer 


Employing three rollers to do the squeezing, 
this unit can be powered by hand or by a 1% h.p. 
motor for a production capacity of 115 kilograms 
per hour of cane. CeCoCo also manufactures 
larger cane mills with capacities ranging from 
6 to 15 tons of cane per hour. 


CeCoCo 
P.O. Box 8, Hbaraki City 
Osaka Pref. 567, Japan 





Kumar Cane Crusher CeCoCo Hand Sugar Cane Squeezer 





This is a vertical three-roller. sugarcane 
crusher which can be driven with one pair of per hour), Two other units with higher capac- 
animals. Its capacity falls between 300 and 350 ities are available—the Karmat and Kamal ver- 
pounds of cane per hour (136 to 158 kilograms tical three-roller crushers. 
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Konya-a Cane Crusher 

Yhis is a horizontal crusher designed to be 
operated by a-tor 5 f.p. movor. Et has @ crushing 
capacity of 800 to 1,000 pounds per hour (365 to 
455 kilograms per hour). Higher cepacity units 
with three or five rollers are also availabte. 


Kirloskar Brothers, Lud. 
Jdvog Bhavan, Vilak Ra. 
Poona 111 002 India 


| 
| 
i 
Raja Horizontal Sugarcane Crusher 
With % crushing capacity of 1.590 to 1,700 
kilegrams per hour and a juice extracting 
capacity of 1,300 to 1,600 liters per hour, this 
machine vequires a 5 to 714 h.p, motor to run it. 


Raja Trading Co. 
P.O. Box 250 
Madra 600 601 India 





Nogueira Sugarcane Crusher 











Kumar Cane Crusher : ; ; : 
Constructed of rust-resistant iron, the 


Nogueira crusher can be powered by a 2 h.p. 
electric, 5 hp. gasoline, or 3 h.p. diesel engine. 
‘The 95 by 165 millimeter rollers are designed for 






Kumar Industries 
Edathara Post, Palghat District 
Kerala State, South Iadia 





Nogueira Sugarcane Crusher 
CIMAG 
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self-feecding so that the cane does net have to be 
forced threagh the reliers. Adjusiments and 
maintenance on the 125 kilogram unit are 
simpie. It has a preduction capacity ranging be- 
tween $00 and 400 liters per hour, 





CIMAG, Comercio & Industria De Magui-~s 
Agricalas LTDA. 

Rua Padre Rogue n.° 1.840 

Mogi-Merim §$.P., Brazil 


SEED OIL PRESSES 


Pressing oil from seeds requires much more 
force than what’s needed to press cane or sor- 
ghum. Prior to pressing, the seeds are ground or 
mashed and often heated in water until the 
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water boils. Some oil ntay have collected on the 
surface of the water; this should be skimmed off 
aud saved. Vhe ground, cooked seed mash is 
then put in a cloth bag and pressed. A second 
boiling and pressing could yield a bit more oil. 

Untortunately, we have net been able to 
locate any sources of oil presses presently under 
manufacture in the United States, although 
many people are seeking such units. 


SOURCES OF OIL PRESSES 

Lik Lik Buk Press 

The Papua, New Guinea Lik Lik Buk (dis- 
tributed by VITA, 3600 Rhode Island Avenue, 
Mount Rainier, MD 20822) pictured this oil 
press design as a build-it-yourself suggestion for 
villagers. It was designed as a sturdy unit which 
will exert a great deal of pressure on a smal) 
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PROCESSING EQUIPMENT 
amount of seeds. Reducing the capacity raises 
the amount of pressure generated! for any given 
torque cu the operating arms and downward 
thrast of the piston. 


content to 4 or 5 percent. The oil expelling is 
done by tightening a screw worm, either by hand 
or motor, Finally, a filter press is used for filter- 
ing the raw crude oil through filter cloths and 
papers. This system works for many kinds of 
beans and seeds including rape, mustard, sesame, 
cotton, and sunflower seeds, and palm pericarp, 
peanuts, castor beans, and dried coconut, or 
copra. 








CeCoCo Oil Mill 

CeCoCo provides equipment for all stages of 
the oil-expelling process. A Seed Scorcher is used 
for drving the product, to reduce its moisture 
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SPECIFICATIONS FOR CECOCO OIL MILL MACHINERY 


nn 
Machine’s Capacity Power eee — Net Gross Shipping 
Name Type perhour Required Rpm Height Width Length Weight Weight Measurement 














Crusher AA H00k¢g Z2hp. !400 560 =. 395 §40 75 kg 5kg 10cu. ft 
keadC~CiM (SS”S””C Cp. SOCK Ap Vesel «= 86kg «= GSBKgG «ST cuft. 
Scorcher "33, “hp. 1) CX Sip Vessel kg «CSD Kg Sew he 
"SSG kg Hand Proper 520.260. +«-600«2=«27kg «= 43kg feu. 
“NewS? 4558kg Shp. 300 680 520 1,000 150kg 200kg I4cult. 
Oi  ~NewM 120140kg Shp... 359 700 560 1,050 170kg 220kg Q2cu.ft. 
Expeller “gg _150180kg 7%hp. 600 700 700 +1250 480kg «520kg Sicuft. 


HX-200 250kg idhp. 450 980 = 800 1,920 880 kg 1,080kg  90cu. ft. 
re SS LR 
c 600-800 kg 15-20 1,000 = 1,180 = 960 3,000 3,600kg 4,000@kg 120cu. ft. 


ge A TT 
Filer A Wega = Khp. 1700-7" &% 7" x 10” chamber 125 kg 175 kg 9 cu. ft. 
Press B 40 gal. = T hep. 200 12" 12" 14" chamber = 340kg «= 500kg = - 25. cu. fet. 











When inquiring about an oil mill plant, please let CeCoCo know: (a) name of raw material to expel oil; (b) desired 
capacity per hour or 24 hours in raw material; (c) how you will use the oil produced; (a) whether you need group- 
driven or individual-driven equipment: if motor driven, also specify phase, voltage, frequency, current, and other 
details. 


on ee eaten | COFFEE PROCESSING MACHINERY 


Osaka Pref. 567, Japan 

















Coffee cherries, the ripened fruit of the 


Table Oil Expeller : coffee shrub, each contain two coffee beans. Two 
Four models of oil expellers are available different techniques are utilized to remove the 
from S. P. Engineering. Two presses, each with covering and pulp to produce clean coffee beans, 
a 3 h.p. motor, yield 30 or 40 kilograms per hour, the desired product. 
and two with 5 h.p. motors yield 50 or 55 kilo- The wet process begins with the pulping of 
grams per hour. All four units operate at 450 the fruit by a pulping machine or pulper. Addi- 
rpm. tional operations involving fermentation and 
washing may he needed to remove the pulp 
S. P. Engineering Corp. residue that remains. The seeds are then dried 
P.O. Box 218, 79/7 Latouche Road in the sun or in driers, until the moisture con- 
Kanpur, India tent has reached 12 percent. The seed parch- 
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ment is then removed in additional mechanical 
operations. 

The dry process begins with the drying of 
the ripened fruit, either in the sun or driers. 
When the fruits are dry, huHers are used to re- 
move the seed coverings. Graders are then used 
to separate varieties, sizes, and shapes of coffee 
beans offering a standard af sale. 


SOURCES OF COFFEE PULPERS 


IRIMA-67 Disc Coffee Pulper 

This small machine pulps the coffee by 
squeezing the cherries between the rotating disc 
and the fixed pulping chop. The disc is of 
smaller diameter than standard and carries bulbs 
on one face only. Normally, the disc has cast- 
iron bulks of No. 75 pattern suitable for Robusta 
and Arabica coffees. Alternative discs can be 
supplied for use with Arabica and Liberica 
Jarieties. 

‘The capacity of the machine is 594 to 792 
pounds (270 to 360 kilograms) an hour of ripe 
coffee cherries, which should be fed into the 
machine with water on the same day as it is 





IRIMA-67 
John Gordon 
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picked. The machine weighs 55 


kilograms). 


pounds (25 


DG Dise Coffee Pulper 

The DG cotlee pulper is a single-disc ma- 
chine which employs pulping bars and a pulping 
disc. The bars are straight. with a renewable 
steel edge, and are fitted with a cam device for 
ease in setting the chop relative to the cdlisc. ft has 
an index to enable the setting to be found again 
easily, and the chops are readily removable for 
cleaning. 





DG Disc Coffee Pulper 
John Gordon 


For treating Robusta and Arabica coffees, 
copper discs No. 75 or cast-iron bulbed discs No. 
P75LC are available. For other varieties, copper 
discs only are supplied, No. 71 for Liberica and 
No. 77 for coffees allied to Liberica but slightly 
smaller, or for large Arabica. 

The machine can pulp up to 1,540 pounds 
(700 kilograms) of ripe coffee cherries per hour. 




































They should be fed to the pulper with an abun- 
dance of water on the same day as they are 
picked. The DG pulper has a net weight of 294 
pounds (133 kilograms). 


Estrella Coffee Puiper 

This is a cylindrical coffee pulper, which 
squeczes the cottee cherries hetween the rotating, 
embossed cylinder and the fixed breast. It is made 
in two models. In one, a stirrer is fitted in the 
hopper, which has no stone trap. In the other, 
the hepper has a stene trap but no stirrer. In 
both 1..adels, the distance between the breast and 
the cylinder is adjustable. Fhe machine is suit- 
able for Arabica and Robusta coffees, but not for 
Liberica. It can pulp up to 594 pounds (270 
kilograms) of ripe coffee cherries an hour de- 
pending on type and condition. The coffee 
should be pulped the same day as it is picked 
and fed to the machine with water. The ma- 
chine with stirrer weighs 103 pounds (47 kilo- 
grams) and without stirrer, 85 pounds (38 
kilograms). 









Estrella Coffee Pulper 
John Gordon 


MTOTO Coffee Pulper 

This small coffee pulper is intended for use 
on small plantations but is also useful for treat- 
ing the first crop on larger plantations. It is of 
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MTOTO Coffee Pulper 
John Gordon 


the cylindrical type. The machine is suitable for 
Arabica and Robusta coffees, but not Liberica, 
and can pulp up to 100 pounds (45 kilograms) of 
ripe coffee cherries each hour. The cherries 
should be fed into the machine with-water on 
the day they are picked. The working surface of 
the breast is machined, and the iron barrel has a 
renewable embossed cover. 

A different version of the MTOTO called 
the Starlet Major is available without a stirrer 
but with a stone trap. 

The machine weighs 34 pounds (15.5 kilo- 
gvams). 


All the above pulpers are available from: 
John Gordon & Co. (Engineers, Ltd.) 
196a High St. 

Epping, Essex, England 


Atom Coffee Pulper 

This pulper is suitable for Arabica and 
Robusta coffees, but not suitable for Liberica 
coffee. Its output of ripe cherry pulp is 55 kilo- 
grams per hour. Weight: 15 kilograms. 
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McKinnen Number | Disc Pulper 

This model is fitted with ball bearings, cast- 
iron disc, flywheel, and handle for hand opera- 
tion. 


Both models available from: 
William McKinnen & Co, Ltd. 
Spring Garden Iron Works 
Aberdeen, ABY LDU, U.K. 


Baby Pulver 

The Baby Model No. 2 yields 127 kilograms 
per hour and No. 214 yields 254 kilograms per 
hour. No. 214 is hand-operated and can be 
supplied with a flywheel grooved for V-belt 
power drive. 


sunbeam Pulper 

This unit is power-driven with an output of 
550 to 650 kilograms per hour when driven by a 
Th.p. engine. 


The above models are manufactured by: 
E. H. Bentall & Co., Ltd. 

Maldon 

Essex, CM9 7NW, U.K. 


SOURCES OF COFFEE HULLERS AND SEPARATORS 


Engelberg Huller Company carries two sizes 
of coffee hullers and separators. These ball- or 
roller-bearing machines will hull coffee in the 
whole (coco) cherry or parchment form, separate 


No. 10 Africa Coffee Huller 
John Gordon 
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and discharge the hulls, and deliver cleaned 
cottee beans. 

Model No. U has a capacity of 1,600 pounds 
per hour for pulped coffee, and uses 10 to 12 h.p. 
Model 0, using 15 to 18 h.p., has a capacity of 
3,400 pounds per hour. This larger modet is also 
available with tight and loose pulleys. 


Engelberg Huller, Co., Wivision 
U.S. Route 11, P.O. Box 277 
Faciuryville, PA 18419 


Number 5 African Huller 

This model’s output of clean coffee from 
dry cherries is 114 kilograms per hour. Output 
of clean coffee from parchment coffee is 127 
kilograms per hour. 

Power required is 5 b.p. The No. 5 weighs 
216 kilograms. Larger models are also available. 


E. H. Bentall & Co, Ltd. 
Maldon 
Essex, CM9 7NW, U.K. 


Number 10 Africa Coffee Huller 

This coffee huller can be conveniently oper- 
ated by hand power and is ideal for small-scale 
farmers. It is normally fitted with two handles but 
it can also be supplied fitted with a pulley 229 
millimeters in diameter by 76 millimeters wide, 
requiring 1.5 h.p. The machine can shell dry 
cherry coffee and also parchment coffee. It will 
treat Arabica, Robusta, and Liberica varieties, 

















although with hand power, dry cherry Liberica 
coffee is too ditfcult to shell “Phe machine is 
fittect with two adjustable hulling blades, a feed 
slide and a weight to regulate the pressure on the 
discharge door, all of which are adjustable to 
ebtain optimum performance. A pertorated 
plate, which ts easily detachable for cleaning 
purposes, is fitted to the bottom of the machine. 
Dust and small flakes of shell pass through it. 
The coffee is delivered shelled but mixed with 
large flakes of shell; it should be winnowed 
afterward. 

Drv cherry Arabica cottee can be shelled at 
the rate of 48 pounds (22 kilograms) of clean 
coffee an hour, and parchment Arabica cottee at 
the rate of 79 pounds (36 kilograms) an hour. 
For Robusta, these outputs are about 30 percent 
more, and for Liberica about 30 percent less. 
‘The machine has a net weight of 95 pounds (43 
kilograms). 


Bukoba Coffee Huller 

This small huller is designed tor shelling dry 
cherry coffee, but it will also shell parchment 
coffee. Its use is indicated for smali-scale farmers, 
and as a sampling machine for larger mills. 





Bukoba Coffee Huller 
John Gordon 
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‘The machine is strongly constructed) and 
has no adjustments. The coflee is simply fed to 
it and the handle turned. The shelled cofee ts 
discharged mixed with the shells and dust and 
must then be winnowed and sieved. Dry cherry 
coffee can be shelled at the rate of 20 pounds (9 
kilograms) of clean coffee an hour. Parchment 
coffee can be shelled at the rate of 60 pounds 
(27 kilograms) an hour. The coffee must be quite 
dry and crisp when fed to the machine, which is 
not suitable for the treatment of Liberica coffee. 
The net weight of the machine is 29 pounds 
(13.5 kilograms). 





Limprimita Coffee Sheller 
John Gordon 


Limprimita Coffee Sheller 

This is a small huller which is very useful in 
coffee-cleaning mills and also to those coffee 
buyers who purchase parchment or dry cherry 
coffee. According to the manufacturer, the ad- 
vantage of this mode] over other sampling ma- 
chines is that any quantity from one bean to 
several kilograms can be shelled rapidly, com- 
pletely, and safely. 

A ribbed roller operates in conjunction with 
an adjustable, flexible block. The lightest pres- 
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sure consistent with good performance is applied 
by adjusting this block. The roller is turned 
before the catfee is fed into the machine, and this 
should be done gradually and evenly. The cottee 
is dischargect mixed with the loose shells, and 
should then be winnewed. The machine should 
be fixed firmly to a table. It is 17 inches (43 
centimeters) high and its net weight is 29 pounds 
(13 kilograms). 


The above hullers are manufactured by: 
John Gordon & Co, (Engineers, Ltd.) 
1964 High St. 

Epping, Essex, England 


SOURCES OF COFFEE GRADERS 


Congo Coffee Grader 

This Hetle grader is especially suitable for 
use in an installation of small, hand-driven coffee 
hullers. [ts output is 110 pounds (50 kilograms) 
an heur. The cylinder is composed of a per- 
foraced plate with two sets of perforations, thus 
giving three grades. The grades. may be deter- 
mined to suit the requirements of the planter, 
and about 2 pounds (1 kilogram) of coffee should 
be sent to the manufacturer when passing the 
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Congo Coffee Grader 
John Gordon 
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order to make sure that the most suttable per- 
forations are provided. ‘The perforated plate is 
easily detachable. With spare plates of different 
pertorations, it is possible to treat several 
varietics of coffee in the same machine. Plates are 
available with three perforations, thus giving 
four grades, but the output is less. The shafts 
are mounted in bali bearings. 

A larger grader of the same design, having a 
capacity of 495 pounds (225 kilograms) an hour, 
is also available, and can be supplied for hand 
power or complete with small electric motor. 
The small grader weighs 187 pounds (85 kilo- 
grams), the larger, 495 pounds (225 kilograms). 


Jobn Gordon & Co, (Engineers, Ltd.) 
196 High: St. 
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MAPLE SUGARING EQUIPMENT 


Equipment for collecting and processing 
maple syrup is so very specialized that all the 
necessary implements can generally be obtained 
from the same source. For collecting, there are 
plugs, sap bags, collection tubs, and buckets. 
Evaporators and skimmers #re used for process- 
ing, and for the small commercial venture, there 
is a need for molds, cans, bottles, and filters. 

Instead of itemizing the toois and accessories 
available from the different companies, we 
recommend you send for their fully illustrated 
catalogs. Instruction books are available for the 
novice maple sugarer from these companies: 








G. H. Grimm Co., Inc. 
Box 130 
Rutland, VT 05701 


Leader Evaporator Co., Inc. 
25 Stowell St. 
St. Albans, VT 05478 


Small Brothers, Inc. 
P.O. Box 160 
Dunham, Quebec JOE IMO, Canada 


Les Specialites Techniques De Valcourt, Inc. 
746 rue St. Joseph, C.P. 68 
Valcourt, P.Q. JOE 210, Quebec, Canada ‘| 
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Down toa sctence: 

Ralf Clark and Fred 
Behringer of Waterford, 
Connecticut, keep the wood 
stacke@ high a year ahead of 
time to dry, use it as a barrier 
against the weather, and have 
the system arranged with 
pulleys so that thetr 

sugaring project slays a 
one-man job, 


GOLD IN THE TREES 


by Bruce Mays 































Two years ago, my neighbor and | devised « system that yields three gallons of maple syrup every 
year from a total investment of under 12 dollars. If we can do it, anyone can, Boiling your own 
mapie syrup is surprisingly easy. And when that syrup is free, boiled during the first hint of spring 
in your own backyard, you know you're living well. 

Sugar sap is manufactured by maple leaves all summer long, then stored for the winter in the 
roots. The following year, that sugar supplies « ready-made energy reserve to the growing tree until 
new leaves are able to photosynthesize their own. During the first thaws of spring, the roots must 
move that sap through the trunk to the branches. Only if conditions are right, only if the sap is 
racing like an elevator between the roots and branches, can the tree be bled. Warm, sunny days 
draw the sap from the earth. Freezing nights pull it back down. That combination is essential; any 
other locks the sap motionless in one spot or another. In the South, or by late spring, there are no 
freezing nights that will gather the sap to the roots. But don't despair. If you live in sugar country 
and the season is right, there is no mistaking it. Morning ice will cover the bark, and by afternoon, 
the branches will sweat with glistening sap. 

The first step in sugar preduction involves drilling holes through the bark. A general rule of 
thumb calls for the holes to be drilled no closer than one foot apart in a waist-hign circumference 
arcund the trunk. Each year the holes should be shifted three inches t= ene site or the other, making 
sure no new holes are above or below the old. Since sap flows only through the newest growth 
directly beneath the bark, the holes should be angled upward no deeper than three inches toward 
the center of the tree. Tap primarily the southern face: sunlight coaxes a quicker flow. The standard 
drill bit is 7%, inch; hardware store taps are made with that size in mind. 

A tap is nothing more than a stiff pipe plugged into the hole that funnels the sap out of the tree. 
Any tubular, soft piece of waod will do. My own yard abounds with one-inch diameter sumac trees, 
Once the branches have been cut into six-inch lengtlts, it is a simple matter te ~am a red-hot straight 
iron through the spongy pith. All that remains is to whittle one end of toc shaft to a taper sd 
drive the tapered end into the tap hole like a bung into a barrel of wine. The sumac will swell with 
the first run of sap, sealing the tap tightly against each hole. Professional buckets are made of 
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The top shaft should be tapered 

at one end and driven into the tree 
at an angle. It is best te have a 
covered collection can. 





galvanized steel, come complete with a hood to keep out unwanted.rain and snow, are very hand- 
some, and cost $4 each. For that price, I can empty ugly homemade buckets every time it rains or 
snows. A friend of my neighbor's gave him three dozen unused number ten tin cans—for free. Any 
large container will do, of course. The tin cans were simply the most convenient for us. I have seen 
plastic gallon milk jugs and unused paint-stirring cans used with great success. By punching a heie 
on each side near the top and looping a length of wire between them, we produced three dozen 
collecting buckets in less than an hour. And when we hung the buckets from our homemade taps, 
the fit was extraordinary. Forty-nine-cent taps stick out only about an inch from the bark; our 
homemade variety extends five inches from the trunk, far enough to direct sap into the very center 
of each bucket. By carving a small notch near the end of each tap, the collecting cans were safe 
from even the strongest breezes. 

Our total investment so far was nothing. By the second week of March, our taps carried clear 
sap in a stream, filling each two-quart can within hours, And if you hate the thought of all that 
boiling, stop there—maple sap in place of water makes the most exquisite tea and coffee you’ve 
ever tasted. 

If you do boil it, there are a few considerations to prepare for before you begin. If you have a 
job during the week, you will probably want to boil only on the weekends. That means storing your 
daily collections for at least six days. Twenty-gallon trash cans with plastic liners are about as large a 
storage container as ycu want to get and still be able to move them easily. 

Now, however, you must keep the sap cold during the week. Left by itself, on a warm day, 
collected sap soon clouds to a bacterial soup. The easiest solution is to keep the trash cans in daylong 
shade. Each night, a skim of ice will form to protect the sap during the following day. And when 
warm weather still threatened to melt the ice and spoil the sap, we simply froze some fresh sap 
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overnight in milk cartons and floated the chunks of ice in the cans. As long as even a smal! ice cube 
remained until dark we knew we were safe. 

After eight days of collecting we were ready to boil. Once again, we were in a potentially cxpen- 
sive situation. From every 40 gallons of sap, 39 gallons of water must be evaporated. That takes a 
tremendous amount of heat. The only realistic way for a home maple boiler to produce syrup is to 
cook the sap over an outdoor wood fire. Our three gallons of syrup demanded about two cords of 
wood. 

Four years ago, I used an old ten-gallon lobster pot for the actual boiling. For someone with 
only a few maple trees, this is fine. But remember, it takes 40 gallons of sap to produce one gallon of 
syrup, and the evaporation rate of that excess water is a direct product of the size of the pot. Water 
will evaporate only from a surface in contact with the air; no amount of heat can alter that funda- 
mental rule. Anyone planning to produce more than a pint of syrup in less than a lifetime of 
boiling will be forced to use a professional evaporator. We were, and now I know we were right. 
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From every 40 gattons of sep, 
39 gailons of water must 

be boiled off. Three gallons 
of sap call for about two 
cords of woad. 


Don’t let the word professional scare you. It means simply a very large pan. The smallest of 
them, like ours, is about five feet long by three feet wide and ten inches deep. That is enough to hold 
50 gallons of sap and presents an evaporating surface of 15 square feet—a twenty-fold improvement 
over my lobster pot. Fancier, more expensive evaporators have baffled compartments to route the 
finished syrup away from the new sap, inlet spigots and outlet faucets, and mysterious coils winding 
along the bottom. But beyond all that finery is still the simple physics of a larger evaporating surface. 
My neighbor found our small, used pan in a local newspaper for $10. Five dollars each, and we 
had made our last expenditure. 

It remains only to get the fire underneath the pan. In our case, that meant piling used bricks 
in a three-sided structure 18 inches high, making sure that the edges of the evaporator pan would 
sit snugly on the inner brick wall. I suppose the bricks should be cross-stacked for maximum strength, 
but by the time we set the pan, leveled it out, poured in the sap, and stoked two cords of wood, our 
neat rectangle was something of a shambles anyway. The real trick is to concentrate as much of the 
heat uniformly onto the pan while still allowing enough air into the blaze to keep it burning hot. 
That meant removing a stray brick for ventilation here and there, sticking an old stove pipe from 
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the back end as a chimney, maybe sealing the gap between the evaporator and the bricks with mud. 
Generally, though, it meant just watching the fire at all times to balance its needs. 

There are some things to be remembered during your boiling day. If the boil slows, the evapora- 
tion rate decreases. Too much heat in one spot tends to melt the solder holding the pan seams 
together. You have to work on the furnace a little to prevent those annoyances, We slanted a dug 
pit towards the rear of our rectangle and tried to keep most of the burning wood near the bottom. 
The heat then tends to climb up the slope towards the mouth of the furnace and disperse somewhat 
evenly across the bottom of the pan. 

Be sure to add fresh sap steadily throughout the boiling. Too much cold sap all at one time will 
quench your good boil and slow the evaporation rate. Each time new sap is added, a scum will rise 
to the top. Skim these impurities from the broth with a slotted spoon. 

Finally, the sap will taste distinctly mapley. Since our three gallons of syrup made a dangerously 
shallow layer in the pan, we found it prudent to remove the syrup from the fire when it was obviously 
brown ard sticky-sweet, but still too thin for good syrup. This meant boiling the last few gallons in 
pots on the kitchen stove, but that way you can watch the syrup more carefully as it thickens. Books 
will tell you to dip in candy thermometers, or to measure the specific gravity and weigh the sugar 
content. At that point, the usual rolling boil is replaced by a kind of brown foam that sudses above 
the syrup. Syrup at just the right stage will cling to the spoon like thin taffy as it cools. 

Your new syrup should be poured through muslin or felt at least once to pick up stray flecks of 
ash left by the fire. If you're planning to store the syrup for longer than a few months, be sure to 
fill each container right to the top while still hot and cap it immediately. When the syrup cools, it 
will hold the cap down with vacuum and never spoil. Pint or quart mason jars are perfect for this, 
but old bottles or food jars—anything with a sealing lid—can be used. If the syrup ever does cloud, 
simply boil it again and rebottle it. In a cool spot it should keep for years. 

By the end of the day everyone is exhausted. Last year we began at six in the morning and were 
still sitting in a freezing drizzle at eleven o'clock that night. In between, a half ton of sap was 
poured by cupfuls into the steaming evaporator, the fire was tended, new sap was collected, and 
Spare wood split. 

And yet every winter I am restless for sugaring season. By late February, I swear I can smell the 
sweet air from other boilers. There is something very special about this first outdoor project of the 
year, something very satisfying about using your hands and brains io produce such an indecently 
delicious syrup. ; 


NUT SHELLERS 


GROUNDNUT DECORTICATORS 


Groundnuts, peanuts for example, have 





the nuts against spiked rustlers and the shelling 
grid. Kernels are not separated from the shells 
after decortication with this device. 





Harrap Wilkinson, Ltd. 
5 North Phoebe Street 











fibrous cellulose shells which need to be removed 
prior to consumption. The task requires a 
rubbing-stripping action and a method for clean- 
ing. Most hand-operated decorticators do not do 
this and so require a separate winnowing step. 


SOURCES OF MANUAL DECORTICATING EQUIPMENT 


Handy Groundnut Decorticator 

Built from steel and cast iron, the Handy is 
simple to operate and easily transported. Nuts 
are placed in a receptacle and the operating 
handle moves forward and backward, rubbing 
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Salford M5 4EA, U.K. 


R. Hunt and Company Groundnut Decorticator 


The distance between the galvanized, heavy 
mesh screen and the rubbing bars on this unit 
can be adjusted to accommodate a variety of 
sizes of nuts. Four different sizes of screen are 
available for this hand-operated sheller. 


R. Hunt & Co., Ltd. 
Atlas Werks, Earls Colne 
Colchester, Essex CO6 2EP, U.K. 































CeCoCo Model 300D Peanut Shelier 


by a screen and fan. Output is 40 to 50 kilo- 
grams per hour, and kernel breakage is 2 to 3 


percent. 


CeCoCo 
P.O. Box 8, Ebaraki City 
Osaka Pref. 567, Japan 


Groundnut Sheller 
A hand-operated groundnut sheller is avail- 
able from: 


Ubungo Farm Implements 
P.O. Box 2669 
Dar Es Salaam, Tanzania 


Hand-Operated Groundnut Decorticator 
For more information write to: 


Dandekar Brothers 
Sangli 
Maharashira, India 


Hindsons Treadle Power Groundnut Decorticator 
M/s. Hindsons Pvt., Ltd. 
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Hindsons Groundnut Sheller 
This is a foot-operated, portable device 


In this model, revolving beaters shell the pees 
peanuts, and kernels are separated from the shells designed to quickly separate nuts from their 


shells. The balanced flywheel eases operation, 
and the blower separates shells from the nuts. 
Maximum output of the unit is 441 pounds per 
8-hour day. 


M/s. Hindsons Private, Led. 
The Lower Mall 
Patiala, India 


SOURCES OF POWER-DRIVEN SHELLING MACHINERY 
CeCoCo Peanut Sheller 

In the CeCoCo sheller, threshed and cleaned 
peanuts are shelled by a revolving beater mecha- 
nism. After being run through the machine, 
unshelled and shelled peanuts are separated with 
a fan and screen. Unshelled nuts should go back 
in the implement until shelling is complete. 
Breakage of kernels is between 2 and 3 percent. 
Four model types are available using 1, 2, or 3 
h.p. motors and with outputs of 120 to 420 
kilograms per hour depending on the model. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Harrap Wilkinson, Ltd. Automatic Groundnut 
Decorticator 

Nuts to be shelled are placed in a hopper 
at the top of this machine. The nuts pass into a 
beater chamber by means of a ribbed feed roller; 
the rate is adjustable. Rotating, flexible beaters 
break the shells, and a blower mechanism sepa- 
rates the shells so that only the kernels are in the 
delivery chute. Wilkinson’s No. 2 machine has a 
114 h.p. motor and an output of 254 to 406 
kilograms per hour. 


Harrap Wilkinson, Ltd. 
North Phoebe St. 
Salford M5 4EA, U.K. 


Dandekar Brothers Groundnut Decorticator 
Dandekar Brothers manufactures four types 
of power-driven decorticators. Type A needs a 5 
h.p. motor and has an output of 80 (180 pound) 
bags per (12 hour) day. Type B requires a 6 h.p. 
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motor and will produce up to 100 bags a day. 
Type C is powered by a 7 h.p. motor and will 
shell up to 120 bags per day, and Type D uses a 
10 h.p. motor for a maximum output of 200 bags 
per day. The hopper is on the upper part of the 
machine, i<uts pass from there into an opener 
cylinder where the shells are broken and sepa- 
rated from the kernels. Tie shelled nuts fall on 

| the ground to be collected. 








Dandekar Brothers 
Sangli 
Maharashtra, India 


SINGLE NUT NUTCRACKERS 


New Dynamic Nut Cracker 


Designed to crack any size nuts except 
hickory nuts or hard-shell walnuts, this sheller 
locks and cracks them automatically. Kernels 
and shells fall out for rapid repeats, and the 
safety shield protects the operator from flying 
shell particles. This electrically operated device 
requires 110 volts and 60 cycle alternating cur- 
rent. The cracker is guaranteed for 1 year, and 
has an estimated life of 10,000 pounds of nuts. 


L.H. Powell 


8647 Wingate Drive 
Dallas, TX. 75209 





Dandekar Power Groundnut Decorticator 


Dandsie ‘Broibiers Texas Native Inertia Nutcracker 


Made of oak and aluminum, this device will 





Text. Inertia Nutcracker 
RP. Industries, inc. 
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crack any type of pecan, Brazil nut, filbert, 


almond, mitcadamia, and English or California 
walnut. The cracker operates by placing the nut 
between two sockets, pulling the safety shield 
over the nut, pulling back the knocker stick, and 
releasing it. The kernel is left in the sockets, and 
the shell falls away from it. The tool is guaran- 
teed for I year, and can crack up to 30 nuts in a 
minute, 


R.P. Industries, Inc. 
610 W. Johnson St., P.O. Drawer 10938 
Raleigh, NC 27603 





The Potter Walnut Cracker 
Fred Klingensmith, Inc, 


Potter Walnut Cracker 
This device cracks walnuts one at a time. 
Heavy-duty crackers are also available. 


Fred Klingensmith, Inc. 
Sapulpa, OK 74066 


RICE HULLING 





Similar to wheat, rice grows with a bran 
layer and an outer hull covering the kernel. For 
the grain to be edible, the hul! must be removed 





in the hulling process. An unnecessary second 
step, poitshing, removes the bran and the germ, 
and along with them, much of the grain’s B- 
vitamin content. Rice that is hulled but un- 
polished is called brown rice. Both the hulling 
and polishing processes require a milling action, 
often by two rollers rubbing the kernel between 
them. Most hullers are designed for power oper- 
ation, but a few hand-operated models are still 
being made. 


SOURCES OF RICE HULLERS 

Java Hand-Powered Rice Huller 

This is a small machine intended for the 
grower of small quantities of rice paddy, and for 
domestic use. It replaces a model called the 
Paddy Pounder. Paddy can be shelled at a maxi- 
mum rate of about 30 pounds (14 kilograms) 
an hour, but the capacity may vary considerably 
depending on the type of rice and its condition. 
The machine has three adjustinents controlling 
the feed, the discharge, and the hulling knife. A 
perforated plate allows dust to escape, and the 
michine can be opened easily for cleaning. 
Strongly made, its net weight is 23 pounds (10.5 
kilograms), and it is provided with holding-down 
screws and spanners. 





John Gordon & Co. (Engineers, Ltd.) 
196a High St. 
Epping, Essex CM16 4AQ, U.K. 














java Hand-Powered Rice Huller 
John Cordon 





CeCoCo Two-Man Rice Huller 
Two men operating the hand levers will 
rotate this huller at 3,500 to 4,000 rpm, hulling 
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efficiency. Net weight: 60 kilograms. 






CeCeCe Two-Man Rice Huller 


CeCoCo Hand Rice Polisher Type E 

Operated either by band or by a 4 Ip. 
motor, the Tyoe FE Polisher will polish unhulled 
rice that has alreacly been dried and winnowed. 
Capacity is 10 to 15 kilograms per hour by hand, 
and 30 kilograms with a motor. Weight: 22 
kilograms. 


CeCoCo Hand Rice Polisher Type E 


CeCoCo Hand-Hulled Rice Separator and Sorter 


Constructed of steel. and easily dismantled 
for storage, the four models of this sorter have 


capacities ranging from. 20 to 32 bushels per - 


hour. Hulied rice is fed into a hopper, and while 
sliding across the surface of the piano-wire screen, 
it will separate into. whole hulled rice, unbulled 
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250 kitograms per hour with 90 percent hulling 





ae 


CeCoCo Hand-Hulled Rice Separator and Sorter 


rice, unhulled paddy rice and immature rice, 
mud, and sand. It may also be used to sort 
polished rice for grading. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Amuda Rice Hullers 


These power-driven machines can be used as 
hullers alone or supplied with polishing attach- 
ments. Three medels are available, requiring 5, 
12, or 15 h.p. They-will hull rice from the paddy 
or shelled rice. From the paddy, the smallest 
huller will produce 36 to 45. pounds of cleaned 
rice; the middle, 136 to 204 pounds; the largest, 
250 to 295. pounds per hour. When using shelled 
rice, production capacity is a little less than 
double those amounts per hour. 


Rajan Trading Co. 
P.O. Box 250 
Madras 600 001, India 


Grantex Rice Hullers 

Three sizes of Grantex hullers are made. 
The smallest, requiring 5 h.p., produces 80 to 100 
pounds of polished rice per hour. The amount 
is doubled if shelled rice is being polished. The 
two larger models utilize 12 and 15 h.p., respec- 
tively; they produce 300 to 450 and 500 to 650 
pounds per hour. The two larger models can 

















produce jive separate products directly from the 
paddy: white rice, coarse meal, fine flour, bran, 
and husk, Optional extras include polishers, 
aspirators, fans, drive units, and reciprocating 
sieves. 













Lewis C. Grant, Ltd. 
Eat Quality St., Dysart 
Kirkcaldy, Fife, KY} 2UA U.K. 


Iseki Rice Polishers 

The fseki Model JE25 is an automatic, 
cabinet body machine, Horsepower required to 
operate the polisher is 4 to 5, and 300 to 350 
kilograms of rice can be polished per hour. The 
manufacturers recommend combined use with a 
rice huller, but state that it can also be used as a 
rice-hulling and -polishing machine. Three 





PROCESSING EQUIPMENT 


Grantex Rice Huiler 
Lewis C, Grant, Lid. 








larger models are available, either in cabinet or 
strip enclosures. Efficiency ranges from 300 to 
1,000 kilograms per hour. None of the Iscki 
models include their own power units. 


Iseki Agricultural Machinery Mfg. Co., Ltd. 
1-3, Nihonbashi 2-chome, Chuo-ku 
‘Tokyo, 103 Japan 


CeCoCo Automatic Rice Hullers and Combina- 
tions 

CeCoCo, with its wide variety of all types of 
machines, offers seven automatic rice processors, 
with many sizes of each type. Their automatic 
hullers feature rubber rollers, which they claim 
will increase output recovery of hulled rice 15 to 
20 percent. They also recommend that rubber- 
rolled rice be stored and shipped as brown rice, 
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with any polishing to be done at the destination 
of the shipment to avoid deterioration of the 
product. 


1. Rubber Roll Rice Huller: The original 
model consists of a hulling head and in- 
stallation bed. Separation of brown rice and 
husks is necessary. Seven models are avail- 
able, ultilizing 1 to 10 h.p. or V-belt drive: 
capacities range from 500 to 4,000 kilograms 
per hour in paddy. 

2. Combination: Three models, with or with- 
out suction husk exhaust, are offered. The 
basic unit includes a huller and husk 
winnower. The suction exhaust model is 
recommended for use in buildings. The 
three sizes utilize from 2 to 5 hp. with 
capacities ranging from 500 to 2,000 kilo- 
grams per hour. 

3. Automatic KL-A: This self-contained unit 
includes hulling head, winnower, double 
elevator, separator, and rice elevator. The 
smaller mode! requires 4 to 5 h.p. and pro- 
duces 600 to 700 kilograms per hour; the 
larger requires 5 to 6 h.p. and produces 
1,000 to 1,200 kilograms per hour. 

4. Automatic AM and ME: These are minia- 
turized versions of the complete unit, suit- 
able for a single farmer or a group of 
farmers. The one-body construction in- 
cludes huller, winnower, and separator. 


Three larger rubber roller units, having 
hourly capacities of 1,200 to 4,000 kilograms, are 
#lso available. 





CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 




















Nogueira Rural Rice Mill 

The Nogueira Rice Mill husks and polishes 
rice, then separates polished rice, husks, rice 
bran, and broken rice. It will utilize a 3 h.p. 
electric motor, a 6 to 9 h.p. gasoline motor or a 5 
to 8 h.p. diesel-oil motor. Production capacity is 
approximately 2 sacks (60 kilos or 132 pounds) 
per hour. The cabinet is metal and weighs 236 
kilograms. 


CIMAG: Comercio e Industria de Maquinas 
Agricolas Ltda. 

Rua Padre Roque no.° 1,840, Mogi-Mirim S.P. 

Brazil 


Genuine Engelberg Combined Rice Huller and 
Polisher Number 3 

Powered by flat belt-drive pulley, this 3 h.p. 
machine will, in a single operation, hull, scour, 
and polish rice as it is received from the thresher. 
An optional built-on exhauster is available to 
carry away chaff and dust. 

This item is suggested for smal! mill opera- 
tors or larger growers. The No. 3 has a capacity 
of 80 to 100 pounds of rough rice per hour, and 
two larger models are capable of up to 700 
pounds per hour. 


Genuine Engleberg Huller Number 4 

Similar in design to the No. 3 Rice Huller 
and Polisher, the No. 4 does not contain the 
polisher attachment. Two larger models of 
hullers are also available. 


Engleberg Huller Co. Division 
P.O. Box 277 
Facteryville, PA 18419 
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To the practitioners of today’s chemical 
agriculture, a fertilizer is a substance that has a 
measurable quantity of at least one of the major 
nutrients required by growing plants. The most 
widely used chemical fertilizers are those which 
contain three primary plant nutrients: nitrogen 
(N), phosphorus (P), and potassium (K) in vary- 
ing combinations. 

Organic growers, on the other hand, rely on 
natural fertilizers to maintain and replenish ail 
the elements in their soil that are necessary to 
plant growth. They view soil fertility as a 
broader, more complex concept which involves 














*. Mule-Drawn Manure Spreader 
‘Reading Eagle, Lancaster County, Pa. 





Tools for Adding Organic 
Matter to the Soil 











not only specific plant nutrients, but also organic 
matter, the living organisms present in the soil, 
and the very structure of the soil itself. To them, 
humus content and tilth are important aspects 
of soil fertility. Unlike those farmers who em- 
ploy chemical fertilizers to supply their crops 
with specific nutrients in forms that are readily 
available, organic farmers use a variety cf natural 
materials to maintain and improve overall soil 
quality. In this way, soil fertility and hea!th are 
improved even as crop yields increase. 

Direct application of livestock manures has 
been the farmer’s traditional approach to return. 
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ing organic materials to the soil. Originally, 
manure was spread over the soil surface from a 
cart, with a many-tined pitchfork called a 
manure fork. Then came the development of 
the manure spreader, a horse-drawn cart with a 
ground-driven set of chopping blades in the rear. 
Manure fed into the blades was chopped into 
small pieces and evenly distributed onto the 
field. 


SOURCES OF MANURE SPREADERS 


Most manure spreaders made today are de- 
signed for pulling behind large tractors beyond 





Uebler Mini Manure 


Spreader 
Uebler Manufacturing Co. 






Vebler Mfg. Co. 
Vernon, NY 13476 


New Idea 

The smallest manure spreaders put out by 
New Idea are a 138-bushel model with the com- 
bined chopping action of a cylinder and paddle, 
and a 146-bushel, single-beater model. 


AVCO. New Idea Corp., 
Farm Equipment Div. 
First & Sycamore 
Coldwater, OH 45828 


OrBilte Manure Spreader 


The main beater of this spreader is made 
from heavy channel iron. These channels are 
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the scope of this book. They are easy to locate 
through most agricultural equipment dealers. 
Farm auctions are the best source for smaller 
units in North America, 


Uebler Mini 

One company to appear with a mini manure 
spreader, requiring only the power of an & to 12 
h.p. tractor, is Uebler. Their smallest model has 
a capacity of 18 bushels which it distributes 
under power from its own 4 h.p. gasoline engine 
or a power take-off shaft. Their next size larger 
has a 50-bushel capacity. 








welded around the beater pipe in two opposing 
spirals. This beater will tear apart the toughest 
manure, whether it is from a feedlot or pen, even 
if itis frozen. Strings don’t catch or hang on this 
beater as they do on others. A lower-splash 
blade beaier has the specific purpose of breaking 
up and scattering both liquid and clumps. This 
lower beater is particularly useful if you are 
spreading on a hay field or some other place 
where large lumps could smother patches of a 
crop. 

The sliding pusher and false front endgate 
move as one unit to the rear of the box. The 
speed is controlled from the tractor seat by a 
variable flow, hydraulic valve. The pusher, re- 
placing the traditional conveyer apron, is the 
heart of the entire machine. Part of the hy- 
draulic cylinder is enclosed by the center housing 






































OrBilt Manure Spreader 
O'Reilly Manufacturing 


of the sliding pusher; the other part extends out 
over the tractor hitch. The entire inside of the 
bex is lined with tough plastic. Manure does not 
penetrate or stick to the plastic, nor does it 
freeze to plastic as it does to wood or steel. 


O'Reilly Manufacturing 
Rt. 3 
Goodhue, MN 55027 


Prototype Material Spreader 


Charles E. Fox, of Jonesboro, Louisiana, has 
invented a spreader wagon that hitches to a 
tractor and distributes material such as pulver- 
ized chicken fertilizer, sawdust, or ground bark, 
It is a two-wheeled cart with a series of arched 
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platforms in its bed that funnel material onto a 
conveyor belt, and then through a gauging or 
measuring device. The gauge limits the amount 
of material laid per foot. The belt can be dis- 
connected for transport. Mr. Fox is currently 
seeking a manufacturer for his spreader with the 
help and guidance of the Raymond Lee Orga- 
nizaticn. His invention, covered by a patent 
application pending in the United States Patent 
Office, is designed primarily for organic farmers. 


Charles Fox 
Rt. 3, Box 77 
Jonesboro, LA 71251 


Raymond Lee Organization, Inc. 
230 Park Ave. 


New York, NY 10017 


COMPOSTING 


Manure spreaders are still a necessary tool 
on the organic farm, but increasingly they are 
being used to spread composted manures and 
other organic wastes. Composting is the biolog- 
ical process of decomposition during which 
wastes are broken down into their basic chemical 
parts and made ready to be used again in build- 
ing another plant. The product is called humus. 

With the proper microorganisms present in 
the soil, humus will evolve by simply applying 
organic wastes to the soil surface. However, com- 
posting speeds the process, and by following a 
basic composting recipe, a more-balanced nutri- 





by Richard Thompson 


Edizor’s note: 


Richard Thompson was born and 


raised on his present farmstead, consisting of 300 
acres outside Boone, Iowa. He graduated from Iowa 
State University with a B.S. in Animal Husbandry 
and an MS, in Animal Production. 


Composting, in my opinion, is a sensible, practical, economical way to deal with animal waste on 
the farm. My reasons for starting to compost followed the same pattern as my reasons for changing 
to organic farming back in 1967, namely—problems. 

Back then I was on a continuous corn program, applying chemical N-P-K, herbicides, and in- 
secticides. The fences were removed from between the fields, cattle were brought in and confined to 
barns and lots. 
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We live in a low, flat area so the barns and lots needed to be cemented, This situation brought 
about all kinds of sickness in the cattle. It seemed like it was just one thing after another. I got to 
the point where, out of frustration, I said, “There has to be something better than this.” In the 
spring of 1968, we stopped using all chemicals and started putting fences back, so the cattle could 
have limited pasture. The cropping system was changed to a corn-soybean-corn-oats-hay rotation. 

Even with all-chemical N-P-K added to the continuous corn program, I had to dispose of all 
the manure from the cattle and hogs. Note that I say dispose of, not use. The manure was hauled 
out of sheds and lots during the winter and early spring, and applied to frozen, plowed fields that 
were often covered with snow. This was a very poor utilization of the nutrients, especially the nitrogen 
content in manure which would turn into ammonia, dissipate in the air, and be completely lost. 
Also the raw manure would move with the melted snow and end up in creeks and rivers, polluting 
our water supply. 

After I stopped using the artificial N-P-K, the corn yields stayed at 120 bushels per acre for the 
next seven years. The corn yields, previously, were about the same, averaging 120 bushels per acre. 

My yields, on the organic program, were oats: 70 to 80 bushels, soybeans: 35 to 45 bushels which, 
I felt, were good and also competitive with the neighbors. The hay fields also seemed to improve each 
year. After about seven years of organic farming, the field of corn following soybeans dropped to the 
80- to 90-bushel range. The cornfield following hay remained in the 120-bushel range. The profit on 
the 80- to 90-bushel yield would probably be okay, since the expenses per acre were $40 to $50 lower 
than those of the neighbors on chemical metheds. However, I felt with all this manure and only 80 to 
90 bushels, something must be wrong. This was where composting came into the picture. 

Composting is a way of turning a liability into an asset on the farm. 

In the spring of 1975, we decided not to spread the manure on frozen ground during the winter. 
‘Fhe manure was pushed up into large piles in the yards during the winter. On June 5, we started to 
clean out these piles and haul to our compost site on the edge of the hay field. This manure was cold 
and had large chunks of ice in it. 

A bacteria starter was spread on the manure piles i in the yard, loaded in the spreader, and taken to 
the compost site located centrally between our farmstead and the neighbors’. 

The spreader needs to be power take-off-operated so it will unload in a stationary position. When 
the manure builds up to the beaters, the spreader is moved forward about one foot and the rest of the 
load is unloaded in this fashion. I feel the ideal pile is about eight feet wide at the bottom and four 
feet high. In two days’ time we saw a miracle happen. This cold, frozen manure which had a tempera- 
ture of about 30 to 40 degrees heated up to 140 degrees, and steam was coming out of the cop of the 
windrows. I fee] that, in my situation with all the manure off concrete, 1 need the added bacteria to 
get the action started, as little earth was combined with the manure. We tried some windrows without 
bacteria and the action was very slow. 

One of the important keys to good composting is moisture content. This should be in the 40 to 
60 percent range. If the manure is wetter than 60 percent, it will take more turnings with the spreader 
to get it dried down. If the manure is too dry, water needs to be added. Generally, 1 take some wet 
manure and mix it with dry manure and this usually comes out about right. Much has been written 
about carbon-nitrogen ratios in composting; they should be 20 te 30 parts carbon to one part nitrogen. 
For the farmer, I think chis means simply that what creates a good environment for livestock will make 
good compost. If cattle or hogs are kept clean and dry with bedding, the carbon-nitrogen ratio will be 
excellent. 

My windrows were turned by reloading the spreader and unloading to make a parallel windrow. 
The windrows need to be turned until the temperature stays below 100 degrees. However, if it is time 
to spread on fields, incomplete compost that is still steaming can be applied to fields and disked in the 
same day, We initially applied four tons of compost per acre in fall after the soybeans were combined 
and bean straw was stacked. The N-P-K analysis of the com post was 2-1-2. 

This year I bought an Easy Over compost-turning attachment for my tractor, With this attachment 


x 
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The Brown 
Bear 
Integral 
cfugey 
Tractor 





be. dlot 
nianure and 
crop residues 
are com posted 
with the aid 
of the Brawn 
Beay turning 
machine at 
thee Ui nrcerstly 
of Nedvaska’s 
Mead Fleld 
Staton. 








including a gearbox, tool bar, and silage-unloading auger. The auger is used to aerate, break up, and 
mix the pile. Afterwards, a tractor loader is used to repile the materials. 

Wuebben has been keeping daily records of the temperatures within the compost at 50 different 
points along his 500-foot windrow. The records have indicated that the temperatures of the pile rose 
substantially after each turning and also following rains that occurred between turnings. The increase 
in temperature followmg a rain would indicate that the motstare content of the compost wasn't ade. 
quate for optimum bacterial activity. 
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Edgar HWuebben's home- 
bull compost turner, 








alory 10 be analyzed with the 
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Wuebben's compost turner 
in action. 
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Edgar Wuebben’s home- 
built compost taner. 





A sample of the finished compost was taken to an Omaha laboratory to be analyzed with the 


following results: 


Moisture 

Nitrogen (Nj 
Phosphorous (P.O,) 
Potassium (K.O) 


Organie Matter by 
Combustion 


pH 
Total Organic Carbon 


Carhon-Nitrogen Ratio 


34.80%, 
0.80%, 
0.62%, 
17%, 


14.40%, 
73 
8.5%, 

10.6 
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ot Freeman, South Dakota is used to turn compost at the rate of 100 to 500 tons per hour, ‘This unit is 
ued by Tewn and Country Park. Inc, in Sioux Falls, South Dakota, which processes sewage studge, 
paunch manure, and stockyard pen wastes, 

At the McGinley-Schilz feedlot in) Brule, Nebraska, a specially designed machine aerates the 
windowed manure. The contpost is made under contract with the Colorado-Nebraska Compost Cor- 
poration owned by fack E. Martin and Lester R. Kuhlman of Sterling, Colorado. The machine, known 
as the Scarab, was developed by Fletcher Sims of Canyon, Texas. 

“About 26 tons of raw manure to the the acre would have to be apphed to equal the benefits 
derivedt front two tons of compost,” says Martin. 

“he's cared our feedlot waste problem around. Instead of manure being a nuisance, it’s a valuable 
asset,” Schliz was quoted in an Omaha World-Herald article. 


SOURCES OF COMPOSTING EQUIPMENT 
The Cobey Composter 








Dakota “out of his own necessity.” The machine 
has knives similar to these of a garden tiller, for 


An Ohio feedlot has effectively used the lifting material up and back into the windrow. 
Cobey Composter for processing animal wastes. One-half of a compost windrow is taken with 
This unit ts a diesel-powered, self-propelled mit- each pass of the machine, compared to the full 
chine which straddles the windrows. windrow taken by larger machines. “Vhe opera- 

tion, according to Schaeffer, is best accomplished 
Manufactured by: with a hydrostatic-drive tractor for slower 
Eagte Crusher Co., Inc. ground speed. 


Re. 2, Box 72 
Galion, OH 44833 








Schactter’s machine now has the commercial 
vame of Easy Over, and is distributed by: 


The Easy Over Composter 


Another composting machine was developed 
by the Fate Elton Schaeffer of Menno, South 


General Corp. 
$22 S. 16th St. 
Philadelphia, PA 19102 


The compost turning 
machine used on the 
Elton Schaeffer farm at 
Menno, S.D., for com- 
posting manures 
brought to the farm 
from the local livestock 
sales barn, 
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Accelerator Compost Bin 

‘This. 34 by 36 inch circular bin is made up 
of green, rigid, polyvinyl chloride interlocking 
and sliding panels. Waste is added through the 
top of the bin which has an inflatable cover to 
repel rain. Ventilating holes in the panels allow 
for ventilation while helping to hold in heat and 
insulate. 
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windrow. 


Rotocrop (U.S.A.) Inc. 
P.O. Box 237, 58 Buttonwood St. 
New Hope, PA 18938 


Farnam 
Dept. HB957, P.O. Box 12068 
Omaha, NE 68112 


Rotocrop Accelerator 
Rotocrop (U.S.A.), Inc. 


Schaeffer's composting ma- 
chine has tines similar to 
those of a garden tiller, to lift 
material up and back into the 
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Compostumbler 
Gardening Naturally 


The Earthmaker and Compostumbler 

This compost bin is arranged on a stand 
which allows the drum to be rolled in place. It 
holds more than 14 bushels of raw, organic waste 
and retains liquids. 


Gardening Naturally 
Rt. 102 
Stockbridge, MA O12! 


Garden Way Mfg. Co., ic. 
102nd St. & Ninth Ave. 
Troy, NY 12180 


Global Services, Inc. 
P.O, Box 185-A, College *ark 
Lewisburg, PA 17837 


Hand-Operated Mini-Composter 
The steel blades of this composter grind 
vegetable refuse, bush clippings, vines, roots, and 
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weeds up to a 34 inch diameter. Measuring 15 by 
1014 by 8 inches, it clamps to any flat surface. 
‘The cast-iron cutter is manually operatec. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Cassaplanta 
Dept. 123, 16129 Runnymede 
VanNuys, CA 91406 


SHREDDERS 


Today’s shredder-grinders are better than 
they've ever been—thanks largely to 20 years of 
organic gardening experience contributed and 
shared by a multitude of backyard growers. 
They're also more available in greater variety— 
some larger and more powerful, and some more 
compact—but all are designed to do a specific 
garuening job better. 

The type of shredder you buy should depend 
on the kind of gardening operation you run, the 
size of your place, and the kind of organic ma- 
terials you're going to feed through it. A good 
shredder will handle all kinds of garden wastes 
and residues without clogging, and it should be 
easy to move around, which means you can take 
the tool to the work-—-to the compost pile, the 
garden row, or the pile of wood chips that were 
dumped at the end of your driveway. 

Today, there are two main types of shred- 
ders: the low center of gravity shredder-bagger 
with its big-mouth hopper, and the classic 
stand-up shredder-grinder designed to handle a 
greater volume and variety of materials. 

Many combinations of accessories and func- 
tions are now available in one machine. The 
once-reluctant gas engine has been made a lot 
more dependable and easier to start. You can 
also find electric-powered shredders which are a 
lot quieter, easier to start, and also free of fumes. 
But they have to stay closer to the house and 
there is always the danger of playing around 
with electricity outdoors on the damp ground. 

Many shredders, both low-profile baggers 
and the bigger grinders, are equipped with a 
chipping fixture which is usually a rotating 
knife that operates through a side slot and can 
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handle branches up to two or even three inches 
thick. The MacKissic, Roto-Hoe and Lindig 
machines are three models with this feature, 

Then there are the shredder accessories or 
attachments that fic onto a small riding tractor 
or a walking power unit that also functions as a 
rotary tiller, a mower, a chipper, a snowblower, 
ar even a dozer blade. 

Overloading any machine will result in 
jamming and stailing it. This especially holds 
true for the shredder whose job it is to chop up 
fibrous, damp, or wet materials and then eject 
them through a screen or grid. We recommend 
working with as large a screen as possible—the 
134 inch screen on the Lindig is exceilenc. 
Gilson, W-W, and Roto-Hoe offer a grating of 
rods or square roller bars which seem almost 
jam-proof. Another solution to the problem is 
the Winona’s “wet mat rack” which encloses only 
half the shredding chamber. 

if you're shredding with very wet, soggy, 





To keep a shredder from clogging, 
it's sometimes best to remove the 
screen, espectally when shredding 
wei, soggy leaves. 


and rubbery leaves, here’s a sure way to eliminate 
frustration and loss of time—remove the screen. 
Without it, the action of the cutters chops the 
leaves into a satisfactory aggregate which can be 
used either for compost or mulch, If you're 
working with a shredder-bagger, you may find it 
speeds up the task to remove the bag. You'll also 
find it’s a good idea to deposit the aggregate 
immediately in the compost pile or the planting 
row. 

You may also find that a clutch, either cen- 
trifugal which depends upon the speed of the 
motor to actuate it, or one that is manually oper- 
ated, helps avoid jams. This calls for alert oper- 
ation of the machine, but it can save a lot of time 
spent clearing out the inside of your shredder. 

Check the wheels on the shredders you are 
considering. They should have at least a pair, 
rugged and rubber-tired, and placed so they will 
comfortably and safely support the machine 
when you move it. Some of the larger models 
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FOUR TYPES OF CUTTING MECHANISMS 
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Retary Blades with 
Frame-Mounted Knives 
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Rotary blades that whirl through stationary knives 
mounted on the frame chop and fling the mass of 
particles out the side vent. 


Another time-tested system is a series of knives rigidly 
mounted ina revolving horizontal shaft. The fabble 
plates and a sereen tend to hold the material against 
the cutting action of the blades. | 


Rigidly Mounted Knives on Hortzonial Shajt 











come with three wheels. and some with four. 
Make sure the machine you are thinking of buy- 
ing handles easily and comfortably. 

One of the mest sensible gardening arrange- 
ments we've ever seen was at the Golden Acres 
Farm in lower Bucks County, Pennsylvania, 
where a double track of sturdy rails was erected 
over and along a series of compost bins. A king- 
sized shredder was mounted on the rails and 
traveled frem bin to bin, depesiting its aggregate 
as it went. 

There are three or four basic systems for 
reducing and mixing your organic wastes. 
Hammer mill tempered steel flails revolve freely 
on a rotating shaft, and so have the ability to 
absorb shocks from hitting stones. There also 
seems. to be a minimum of blockage in the mix- 
ing chamber caused by wet materials. Sets of 
hardened steel teeth or knives, fixed rigidly on a 
revolving shaft, work in combination with in- 
terior baffle plates and the bottom screen, which 
tend to keep the material in contact with the 
knives. The smatler shredder-bagger machines 
work with a series of two or three rotary blades 
siinilar to a lawn mower's. In some models, 
these whirling knives pass between stationary 
cutters that are part of the frame or chassis to 
achieve more complete cutting. The turbulence 
created by the rotary blades also whirls the 
aggregate out through the vent, which permits 
you to deposit it right where it is needed—either 
in the compost pile or in the planting row. 

Any matter that is organic and compostable 
can be reduced to a workable aggregate or 
mass in your shredder. You will find that there 
is plenty of material on your home grounds to 
keep your shredder and you busy for a series of 
weekends, particularly in the late summer and 
fall, There are the weeds, the grass clippings, the 
crop residues, and the leaves. Add to these local 
benefits the contents of your garbage pail; it 
combines well with just about anything. 

Next, there are the wood chips from the 
local road department, sawdust from the neigh- 
borhood lumberyard, and corncobs from the 
nearest feedmill (if you can get them ground). 
All of these varieties of celluiose are fine for 
mixing with the garbage. Working with un- 
ground corn cobs, though, can ke tricky. The 
tough cobs have a habit of flying back up out 
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of the hopper, right at your head. Some gar- 
deners have reported that a thorough soaking 
(up to a week) of the cobs softens them and 
makes shredding easier. 

No garden ciore is easier or pleasanter than 
shredding dry, autumn leaves. But if your leaves 
have wintered over and are tough, wet, and 
rubbery, feed them into the shredder in very 
small handfulls which are followed by dry saw- 
dust, and again, be prepared to work without a 
screen. 





TYPES OF SHREDDERS AVAILABLE 


‘Vhink over your shredding needs carefully 
before you begin to shop for a machine. There 
are many different shredders on the market 
today, and rather than trying to list them all, 
we've decided to describe the basic types avail- 
able and give some examples of each type. Keep 
in mind that models change from year to year, 
anc be sure to investigate all the features of the 
models you're considering. 


Large Shredder-Grinders 

Most of the shredders in this group comprise 
the classics of the industry--the Amerind- 
MacKissic, Gilson, Lindig, and W-W. To them 
should be added the Royer, the Ariens, the Roto- 
Hoe, the Hahn-Eclipse and the Winona, all of 
which feature che larger machine in their wide- 
ranging lines. 





Four-Wheel Shredder-Grinder 
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fa general, these shredder-grinders are de- 
signed for the 1. to S.ccre place in the country, 
akthough you may be perfectly happy with one 
of these bigger machines on your suburban 14 
acre, You'll fiuid that they can handle a greater 
diversity of materials than the shredder-baggers 
and also a greater volume. And, thanks to 
their rugged framework and wheels, it’s a lot 
easter than you would think to roll them out 
into the garden or up to the compost pile. It’s 
also good to be able to report that shredders last 
for years with very minor repairs (made easily 
by the focal dealer), so their cost can be amortized 
over quite a period. 

Ameriud-MacKissic Model 12-P is a 6 hep. 
combination log chipper and shredder-grinder. 
In addition to handling conventional organic 
composting materials including corncobs, it re- 
duces logs up to 3 inches to wood chips. Mode! 
9-P is powered by a 4 or 5 hp. engine and works 
through a series of 24 free-swinging knives. 
Power take-off units are available for many popu- 
lar small estate tractors. 

The 6 h.p. Gilson Chopper features nine, 
square, rotating cutter bars instead of a screen, 
which are ideal when you're grinding wet, soggy, 
fibrous materials. Cutting action comes from 
three sets of rotating double-edged knives—12 
cutting surfaces. The gravity-feed hopper is 
king-sized—almost 17 by 17, The Chopper is 
belt-driven with an idler clutch. 








The Royer Shredder 
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The Lindig Concho is also available with an 
electric motor or a 5 or 7 Ip. engine, It offers a 
wide range of grinding scieens from 14 inch to 
134 inch. A side-vented brush and wood chopper 
feed clivectly into the mixing chamber. The 
cutting and shredding unit is a series of free- 
swinging hammers. The steel frame is supported 
by three wheels, one up front which pivots plus 
two in the rear. 

The 8 h.p. Roto-Hoe Cut’n Shred heavy- 
duty shredder-mulcher includes a side-feed whiclt 
leads directly to three knives passing by a 
hardened block. We have used this feature to 
shred long, tough corn sta'ks, and found ic did a 
good job, Built of 12-gauge steel, the frame sits 
on four wheels and has a long tow handle for 
easy mobility. Vhe steel bar grate is wide-spaced 
to reduce jamming. 

The Royer 8 is a specially designed machine 
whose endless shredding belt is ined with tem- 
pered steel cleats mounted in rows. Models 8, 10, 
and 12 are electric or gas powered with a capac- 
ity that ranges from 5 to 12 cubic yards per hour 
of soil, peat, and other organic materials, Mary 
municipalities use the larger models for shred- 
ding prior to composting them. This is a well- 
made machine designed for blending, potting, 
and soil compost mixes. 

In addition to a conventional screen, the 
W-W Model 62-G offers a grating of six rods and 
rollers for use when shredding wet materials, 














Powered by 2 5 hyp. engine, it works through a 
series of tempered, hammer mill flails and can 
handle all conventional organic materials up to 
1% inch tree trimmings, small bones, phosphate 
rock, tin cans, and bottles. Optional grinding 
screens handle corn, wheat, or milo. 

The Winona Model }R-AW comes mounted 
on four wheels, but Model JR-S can be mounted 
on a garden tractor or over the compost pit. 
The Winonas are electric or gas driven and have 
changeable racks including a wet mat rack for 
gummy materials which is a short screen cover- 
ing only half the mixing chamber. Powered by 
a2 hp. engine, it works through a cutting unit 
comprising 16 hinged knives. 

Lickity Chipster 

The Chipster has an 8 h.p. gasoline-powered 
feed roll, a clutch to disengage the feed roll, a 
hammer mill-type rotor, shredding screen, and 
chip direction head. ‘There are two wheels for 
convenience in moving, but the Chipster is not to 
be hauled as a trailer. The brush feed chute is 16 
inches wide and 13 inches long with an opening 
to the rotor that permits feeding branches up to 
2 inches in diameter. The self-feeding roller, 
located at the end of the chute, feeds the branch 
into the hammer mill-type rotor where it is 
shredded, screened, and dropped on the ground 
in front of the Chipster. If the dynamically 
balanced, hammer mill rotor should become 
overloaded, the powered feed roll will automa- 
tically stop until the overload has been cleared 
and then will automatically start again. Weight: 
215 pouncts. 


Lickity Chipper Model PTO-5 

The Brush Chipper utilizes the power take- 
off of a tr:ctor. The PTO model is equipped 
with wheels, tires, and tubes as standard equip- 
ment. It can be towed to the job at normal high- 
way speeds behind any vehicle. The feed chute 
can be folded up and the blower discharge chute 
adjusted to make towing easier. The PTO 
model is equipped with a pin-type hitch coupler. 
The hammer mill rotor handles limbs up to 5 
inches in diameter at a rate of 50 feet per minute. 


A.M. Leonard & Son, Inc. 
P.O. Box 816 
Piqua,OH 45356 
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Diadem Brush Chipper 

The Diadem Chipper will handle up to 3 
inch diameter limbs. Brush self-feeds through 
the chipper and is converted into small chips in 
just a few seconds. Small brush can be processed 
in bundles at a time. It is constructed of heavy- 
duty plate steel with a 6 gauge (5 mm.) engine 
deck and a solid cylinder rotor. Imbedded in the 
solid rotor are two 0.4 inch thick cutting knives 
of specially hardened chrome vanadium steel. 
The wheeled Diacem is 30 inches wide; it can be 
taken anywhere for on-the-job brush disposal. 
All tires are fully pneumatic. You can choose 
from a three-point hitch PTO and 8, 10, and 12 
h.p. models. 





Vandermolen Corp. 
119 Dorsa Ave. 
Livingston, NJ 


07039 





Top-Vented Shredder-Bagger 


Top-Vented Shredder-Baggers 

A top-vented, compact shredder-bagger will 
throw a stream of chopped aggregate into the 
garden or compost pile. The Hahn 314 h.p. 
Mighty Compact and International Harvester 
$5P are in many ways identical. They are low- 
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profile, with widemouth, gravicy-feed hoppers 
aud a pate of wide-set, rubber-tired wheels tor 
extra stability plus mobility, Both models fea- 
ture hammer mill cutters and optional baggers. 

Freeswinging, hardened steel hammers, a 
large teed hopper, and an adjustable discharge 
chute are built into the low center of gravity feed 
McDonough Snapper. Model 30-5 has been de- 
signed to handle leaves, bush trimmings, tree 
prunings up to t% inch thick, and cornstalks. 
It is powered hy a 3 fi.p. engine with centrifugal 
clutch and bete drive. 

A large (22 inches wide) drop chute fer 
raking in leaves and other lawn debris plus a 
side-mounted chipping opening for branches are 
features of three top-cented shredder-baggers 
that ure almost identical in design. They are the 
Columbia Model 654-4, the Jacobsen No. 50080, 
wad the MPD No, 244-650. Powered by a 5 Iep. 
engine, each miuchine features a three-stage cut- 
ting action consisting of a single, flat reversible 
bhute, nine Hail knives, and four cutting fingers. 
fu addition to the novel drop chute, these shred- 
ders each have extra-wide hoppers. 


Bottom-Vented Shredder-Baggers 

Vhe Attias, Cross, Kees, Roper, and Sensation 
models, while more or less identical in appear- 
ance—-wide, low-set hoppers, each with a set of 
sturdy wheels, and engines mounted directly 
over the cutting units--«are ‘somewhat different 
in the features they offer, 

The 5 hp. Atlas does its cutting with three 
steel blades phis cight shear bars which permit 
it to cut weed up to 1 inch thick. Blade drive 
is direct from the engine. A poker rod has been 
built into the hopper for breaking up twigs and 
vines. 

Cross shredders come in two models, the 
3, h.p. 4365, and the 5 h.p. 4650. Both shred- 
ders deposit chopped material in a bag and fea- 
ture a sweep-in hopper that makes lawn cleanup 
easy. Power goes direct from the engines into the 
double-bladed rotary cutters. 

The Kees Kom-Pak also has a_ rake-in 
hopper, an optional extra. Its steel cutting 
blades will handle wood up to 1 inch on the 
5 hp. model or 34 inch for the 314 h.p. Three 
hags are packed with each machine. 

The 314 h.p. Roper works with two high- 
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Bottom-Vented Shredder-Bagger 


speed blades to chop up leaves, twigs, and vines. 
St is worth noting that the accompanying Roper 
photos show it handling corncobs. The 6 h.p. 
model depends on triple cutting blades plus 
breaker bars in the chopping chamber. There is 
a fixed steel deflector on the discharge chute for 
directional control of the shredded matter. Bags 
are also available, 

Power in the Sensation Eager Beaver goes 
directly from the engine to the double set of 
reversible blades without belts or chains; a safety 
clutch has been designed to protect the engine 
against shocks. The Eager Beaver dismantles 
easily for transport by car, thanks to large- 
diameter hand knobs. 

The Sears 8 h.p. Super-Shredder resembles a 
rotary rnower with its engine mounted directly 
over the three high-speed cutting lades. 
Shredded particles—leaves, vines, twigs, and 
garden debris—are vented at the bottom in a 
bag. The wide-mouthed but shallow hopper may 
be lowered for raking and sweeping in of lawn 
debris. Five bags are included. 

The Toro comes in two models, 314 and 
3 h.p. Each features a big, slanting, gravity-feed 





hopper with a pusher red to handle the material. 
The engine sits directly over the cutter blades-- 
two in the smaller model and three in the 
larger--which work in conjunction with the 
shredding bars at the bottom vent. An optional 
bagging kit is available. 


SQURCES OF SHREDDERS 


The following companies all market several 
different models of shredding machines: 


Allis-Chalmers 

Outdoers Leisure Products Div. 
1126S. 70th, P.O.B. 512 
Milwaukee, WI 53201 


Amerind-MacK issic 
Box IL} 

Parker Ford, PA 19457 
Ariens 

VEL Calumet & 655 W. Ryan St. 
Brillion, W1 54110 


Atlas Tool & Mfg. Co. 
5151 Natural Bridge Ave. 
Se. Louis, MO 63115 


Bolens Div. FMC Corp. 

Urban /Suburban Power Equipment Div. 
2155S, Park Se. 

Port Washington, WI 58074 


Columbia 
P.O. Box 2741, 5389 W. 130th St. 
Cleveland, OH 44111 


Gilson Brothers Mfg. Co. 
Box 152 
Plymouth, WE 53073 


Hahn, Inc. Agricultural Products Div. 
1625 N. Garvin St. 
Evansville, IN 47717 


International Harvestcz 
401 N. Michigan Ave. 
Chicago, IL 60611 


Jacobsen Mfg. Co. 
1721 Packard Ave. 
Racine, WE 53403 
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F. D. Kees Mig. Co. 
Box 775, 700 Park Ave. 
Beatrice, NB 68310 


Lindig Mfg. Corp. 
Box 111, 1877 W. County Rd. C 
St. Paul, MN 55113 


Magna American Corp. 
Box 90, Hwy. 18 
Raymond, MS 39150 


McDonough Power Equipment, Inc. 
Macon Rd. 
McDonough, GA 30253 


MTD Products, Inc. 
Box 2741, 5389 W. 130th 
Cleveland, OH 44111 


Red Cross Mfg. Corp. 
Box 111, 124 §. Oak 
Bluffton, IN 46714 


Roof Mfg. Co. 
1011 W. Howard St. 
Pontiac, IL 61764 


Roper Sales Corp. 
1905 W. Court St. 
Kankakee, IL. 60901 


Roto-Hoe & Sprayer Co. 
100 Auburn Rd., Re. 87 
Newbury,OH 44065 


Royer Foundry & Machine Co. 
158 Pringle St. 
Kingston, PA 18704 
Sears, Roebuck & Co. 
925 S. Homan Ave. 
Chicago, IL 60607 


Toro Co, 
811] Lyndale Ave. $ 
Bloomington, MN 55420 


Winona Attrition Mill 
1009 W. Fifth St. 
Winona, MN 55987 
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W-W Grinder Corp. 
2957 N. Market St. 
Wichita, KS 67219 








WW! Grinder Model 5-20-4 ‘ : 
W-W Grinder Corp. W-W Grinder Economy Model A 
W-W Grinder Corp. 





MULCHING 


Mulching is an important technique em- 
ployed by the organic farmer for maintaining 
weed control, retaining of soil moisture, and in- 
creasing the amount of organic matter or humus 
present, hence improving the soil's tilth. Spe- 
cially adapted lawn mowers are good for chop- 
ping grasses and weeds for mulch on a small 
scale. But we know of only one source of equip- 
ment for applying mulch on a serious scale, 


SOURCES OF MULCHING EQUIPMENT 


Rotary Mulching Mower 

Manufactured by: 

FMC Corp., Outdoor Power Equipment Div. 
215 S. Park St. 

Port Washington, WI 53074 





Rotary Mulching Mower Conversion Plans 


Plans for converting a lawn mower are avail- 
able from: 
Dorsay Poor Man’s Catalog 3 
W-W Grinder Model 2 + 62 240 Kinderkamack Rd. 
W-W Grinder Corp, Oradell, NJ 07649 
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Down toa science: 

Ralf Clark and Fred 
Behringer of Waterford, 
Connecticut, keep the wood 
stacked high a year ahead of 
time to dry, use it asa barrier 
against the weather, and have 
the system arranged with 
pulleys so that their 

sugaring project stays a 
one-man fob. 





GOLD IN THE TREES 


‘Two years ago, iy neighbor and £ devised a system that yields three gallons of maple syrup every 
year front a total investment of under 12 dollars, Ho we can do it, anyone can. Boiling your own 
maple syrup is surprisingly easy. And when that syrup is free, boiled during the first hint of spring 
in your own backyard, you know you're living well, 

Sugar sap is manufactured by maple leaves all summer long, then stored for the winter in the 
roots. The following year, that sugar supplies a ready-made energy reserve to the growing tree until 
new leaves are able to photosynthesize their own. During the first thaws of spring, the roots must 
move that sap through the trunk to the branches. Only if conditions are right, only if the sap is 
racing like an elevator between the roots and branches, can the tree be bled. Warm, sunny days 
draw the sap from the earth. Freezing nights pull it back down, That combit..iion is essential; any 
other locks the sap motionless in one spot or another. In the South, co by late spring, there are no 
freezing nights that will gather the sap to the roots. But don’t ucspiy, {f you live in sugar country 
und the season is right, there is no mistaking i. Morning ice will cover the bark, and by afternoon, 
the branches will sweat with glistening sap. 

The first step in sugar production involves drilling holes through che bark. A general rule of 
thumb calls for the holes to be drilled no closer than one foot aparé iti a waist-high circumference 
areund the trunk. Each year the holes should be shifted three inches to one side or the other, making 
sure no new holes are above or below the old. Since sap flows only through the newest growth 
directly beneath the bark, the holes should be angled upward no deers: than three inches toward 
the center of the tree. Tap primarily the southern face: sunlight coaxes a quicker flow. The s:andard 
drill bit is %4, inch; hardware store taps are made with that size in mind. 

A tap is nothing more than a stiff pipe plugged into the hole that funnels the sap out of the tree. 
Any tubular, soft piece of wood will do. My own yard abounds with one-inch diameter sumac trees. 
Once the branches have been cut into six-inch lengths, it is a simple matter to ram a red-hot straight 
iron through the spongy pith. All that remains is to whittle one end of the shaft to a taper and 
drive the tapered end into the tap hole like a bung into a barrel of wine. The sumac will swell with 

_the first run of sap, sealing the tap tightly against each hole. Professional buckets are made of 
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The top shaft should be tapered 

at ene end and driven inio the tree 
at an angle. It is best to have a 
covered collection can. 





galvanized steel, come complete with a hood to keep out unwanted rain and snow, are very hand- 
some, and cost $4 each. For that price, I can empty ugly homemade buckets every time it rains .or 
snows. A friend of my neighbor’s gave him three dozen unused number ten tin cans—for free. Any 
large container will do, of course. The tin cans were simply the most convenient for us. I have seen 
plastic gallon milk jugs and unused paint-stirring cans used with great success. By punching a hcie 
on each side near the top and looping a length of wire between them, we produced three dozen 
collecting buckets in less than an hour. And when we hung the buckets from our homemade taps, 
the fit was extraordinary. Forty-nine-cent taps stick out only about an inch from the bark; our 
homemade variety extends five inches from the trunk, far enough to direct sap into the very center 
of each bucket. By carving a small notch near the end of each tap, the collecting cans were safe 
from even the strongest breezes. 

Our total investment so far was nothing. By the second week of March, our taps carried clear 
sap in a stream, filling each two-quart can within hours, And if you hate the thought of all that 
boiling, stop there—maple sap in place of water makes the most exquisite tea and coffee you've 
ever tasted, 

If you do boil it, there are a few considerations to prepare for before you begin. If you have a 
job during the week, you will probably want to boil only on the weekends. That means storing your 
daily collections for at least six days. Twenty-gallon trash cans with plastic liners are about as large a 
storage container as ycu want to get and stil be able to move them easily. 

Now, however, you must keep the sap cold during the week. Left by itself, on a warm day, 
collected sap soon clouds to a bacterial soup. The easiest solution is to keep the trash cans in daylong 
shade. Each night, a skim of ice will form to protect the sap during the following day. And when 
warm weather still threatened to melt the ice and spoil the sap, we simply froze some fresh sap 
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overnight in milk cartons and floated the chunks of ice in the cans. As long as even a small ice cube 
remained undl dark we knew we were safe. 

After eight days of collecting we were ready to boil. Once again, we were in a potentially expen- 
sive situation, From every 40 gallons of sap, 39 gallons of water must be evaporated. That takes a 
tremendous amount of heat. The only realistic way for a home maple boiler to produce syrup is to 
cook the sap over an outdoor wood fire. Our three gallons of syrup demanded about two cords of 
wood. 

Four years ago, I used an old ten-gallon lobster pot for the actual boiling. For someone with 
only a few maple trees, this is fine. But remember, it takes 40 gallons of sap to produce one gallon of 
syrup, and the evaporation rate of that excess water is a direct product of the size of the pot. Water 
will evaporate only from a surface in contact with the air; no amount of heat can alter that funda- 
mental rule. Anyone planning to produce more than a pint of syrup in less than a lifetime of 
boiling will be forced to use a professional evaporator. We were, and now I know we were right. 
oe Ee A Ve a 3: 23 


pe 





From every 40 gallons of sep, 
39 gallons of water must 

be boiled off. Three gallons 
of sap call for about two 
cords of wood, 


Don't let the word professional scare you. ft means simply a very large pan. The smallest of 
them, like ours, is about five feet long by three feet wide and ten inches deep. That is enough to hold 
50 gallons of sap and presents an evaporating surface of 15 square feet—-a twenty-fold improvement 
over my lobster pot. Fancier, more expensive evaporators have baffled compartments to route the 
finished syrup away from the new sap, inlet spigots and outlet faucets, an mysterious coils winding 
along the bottom. But beyond all that finery is still the simple physics of a larger evaporating surface. 
My ueighbor found our small, used pan in a local newspaper for $10. Five dollars each, and we 
had made our last expenditure. 

It remains only to get the fire underneath the pan. In our case, that meant piling used bricks 
in a three-sided structure 18 inches high, making sure that the edges of the evaporator pan would 
sit snugly on the inner brick wall. 1 suppose the bricks should be cross-stacked for maximum strength, 
but by the time we set the pan, leveied it out, poured in the sap, and stoked two cords of wood, our 
neat rectangle was something of a shambles anyway. The real trick is to concentrate as much of the 
heat uniformly onto the pan while still allowing enough air into the blaze to keep it burning hot. 
That meant removing a stray brick for ventilation here and there, sticking an old stove pipe from 
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the back end as a chimney, maybe sealing the gap between the evaporator and the bricks with mud. 
Generally, though. it meant just watching the fire at all times to balance its needs. 

There are some things to be remembered during your boiling day. It the boil slows, the evapora- 
tion rate decreases. Too much heat in one spot tends to melt the solder holding the pan seams 
together. You have to work on the furnace a little to prevent those annoyances, We slanted a dug 
pit towards the rear of our rectangle and tried to keep most of the burning wood near the bottom, 
The heat then tends to climb up the slope towards the mouth of the furnace and disperse somewhat 
evenly across the bottom of the pan. 

Be sure to add fresh sap steadily throughout the boiling. Too much cold sap all at one time will 
quench your good boil and slow the evaporation rate. Each time new sap is added, a scum will rise 
to the top. Skim these impurities from the broth with a slotted spoon. 

Finally. the sap will taste distinctly mapley. Since our three gallons of syrup made a dangerously 
shallow layer in the pan, we found it prudent to remove the syrup from the fire when it was obviously 
brown and sticky-sweet, but still too thin for good syrup, This meant boiling the last few gallons in 
pots on the kitchen stove, but that way you can watch the syrup more carefully as it thickens. Books 
will tell you to dip in candy thermometers, or to measure the specific gravity and weigh the sugar 
content, At that point, the usual rolling boil is replaced by a kind of brown foam that sudses above 
the syrup. Syrup at just the right stage will cling to the spoon like thin taffy as it cools. 

Your new syrup should be poured through muslin or felt at least once to pick up stray flecks of 
ash left by the fire. If you're planning to store the syrup for longer than a few months, be sure to 
fill each container right to the top while still hot and cap it immediately. When the syrup cools, it 
will hold the cap down with vacuum and never spoil. Pint or quart mason jars are perfect for this, 
but old bottles or food jars—anything with a sealing lid—can be used. If the svrup ever does cloud, 
simply boil it again and rebottle it. In a cool spot it should keep for years. 

By the end of the day everyone is exhausted. Last year we began at six in the morning and were 
still sitting in a freezing drizzle at eleven o'clock that night. in between, a half ton of sap was 
poured by cupfuls into the steaming evaporator, the fre was tended, new sap was collected, and 
Spare wood split. 

And yet every winter I am restless for sugaring season. By late February, I swear J can smell the 
sweet air from other boilers. There is something very special about this first outdoor project of the 
year, something very satisfying about using your hands and brains to produce such an indecently 
delicious syrup. 


NUT SHELLERS 


GROUNDNUT DECORTICATORS 


Groundnuts, peanuts for example, have 





the nuts against spiked rustlers and the shelling 
grid, Kernels are not separated from the shells 
after decortication with this device. 





Harrap Wilkinson, Ltd. 
5 North Phoebe Street 


fibrous cellulose shells which need to be removed 
prior to consumption. The task requires a 
rubbing-stripping action and a method for clean- 
ing. Most hand-operated decorticators do not do 
this and so require a separaie winnowing step. 


SOURCES OF MANUAL DECORTICATING EQUIPMENT 


Handy Groundnut Decorticator 

Built from steel and cast iron, the Handy is 
simple to operate and easily transporicd. Nuts 
are placed in a receptacle and the operating 
handle moves forward and backward, rubbing 
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Salford M5 4EA, U.K. 


R. Hunt and Company Groundnut Decorticator 

The distance between the galvanized, heavy 
mesh screen and the rubbing bars on this unit 
can be adjusted to accommodate a variety of 
sizes of nuts. Four different sizes of screen are 
available for this hand-operated sheller. 


R. Hunt & Co., Ltd. 
Atlas Werks, Earls Colne 
Colchester, Essex CO6 2EP, U.K. 
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CeCoCo Model 300D Peanut Sheller 

In this model, revelving beaters shell the 
peanuts, and kernels are separated from the shells 
by a screen and fan. Output is 40 to 50 kilo- 
grams per hour, and kernel breakage is 2 to 3 
percent, 


CeCoCo 
P.O. ®ox 8, [Ibaraki City 
Osaka Pref. 567, Japan 


Groundnut Sheller 
A hand-operated grounduut sheller is avail- 
able from: 


Ubungo Farm Implements 
P.O, Box 2669 
Dar Es Salaam, Vanzania 


Hand-Operated Groundnut Decorticator 
For more information write to: 


Dandekar Brothers 
Sangli 
Maharashira, India 








Hindsons Treadle Power Groundnut Decorticator 
M/s, Hindsons Pvt., Lid. 


| 


Hindsons Groundnut Sheller 

This is a foot-operated, portable device 
designed to quickly separate nuts from their 
shells. The balanced flywhee1 eases operation, 
and the blower separates sheils from the nuts. 
Maximum output of the unit is 441 pounds per 
8-hour day. 


M /s. Hindsons Private, Lid. 
The Lower Mall 
Patiala, India 


SOURCES OF POWER-DRIVEN SHELLING MACHINERY 
CeCoCo Peanut Sheiler 

In the CeCoCo sheller, threshed and cleaned 
peanuts are shelled by a revolving beater mecha- 
nism. After being run through the machine, 
unshelled and sheiled peanuts are separated with 
a fan and screen. Unshelled nuts should go back 
in the implement until shelling is compiete. 
Breakage of kernels is between 2 and 3 percent. 
Four model types are available using 1, 2, or 3 
h.p. motors and with outputs of 120 to 420 
kilograms per hour depending on the model. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Harrap Wilkinson, Ltd, Automatic Groundnut 
Decorticator 

Nuts to be shelled are placed in a hopper 
at the top of this machine. The nuts pass into a 
beater chamber by means of a ribbed feed roller; 
the rate is adjustable. Rotating, flexible beaters 
break the shells, and a blower mechanism sepa- 
rates the shells so that only the kernels are in the 
delivery chute. Wilkinson’s No. 2 machine has a 
114 h.p. motor and an output of 254 to 406 
kilograms per hour. 


Harrap Wilkinson, Ltd. 
North Phoebe St. 
Salford M5 4EA, U.K. 


Dandekar Brothers Groundnut Decorticator 


Dandekar Brothers manufactures four types 
of power-driven decorticators. Type A needs a 5 
h.p. motor and has an output of 80 (180 pound) 
bags per (12 hour) day. Type B requires a 6 h.p. 
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] motor and will produce up to 100 bags a day. 
Type C is powered by a 7 hip. motor and will 
shell up to 120 bags per day, and Type D uses a 
10 lp. motor for a maximum output of 200 bags 
per day. “Uhe hopper is on the upper part of the 
machine. isuts pass from there into an opener 

| cylinder where the shells are broken and sepa- 
rated from the kernels. The shelled nuts fall on 

the ground to be collected. 


Dandekar Brothers 
Sanghi 
Maharashtra, India 


SINGLE NUT NUTCRACKERS 

New Dynamic Nut Cracker 

Designed to crack any size nuts except 
hickory nuts or hard-shell walmuts, this sheller 
locks and cracks them automatically. Kernels 
and shells fall out for rapid repeats, and the 
safety shield protects the operator from flying 
shell particles. ‘This electrically operated device 
requires H10 volts and 60 cycle alternating cur- 
rent. ‘The cracker is guaranteed for } year, and 
has an estimated life of 10,000 pounds of nuts. 
L.H. Powell 
8647 Wingate Drive 
Dallas, TX 75209 








Dandekar Power Groundnut Decorticator 


as Native ia Nutcracker 
bandckar Weathers Texas Native Inertia N acke 


Made of oak and aluminum, this device will 





























Texe Inertia Nutcracker 
R..P. Industries, anc. 
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crack any type of pecan, Brazil nut, filbert, 
almond, macadamia, and English or California 
walnut. The cracker operates by placing the nut 
between two sockets, pulling the safety shield 
aver the nut. pulling back the knocker stick, and 
releasing it, The kernel is left in the sockets, and 
the shell falls away from it. The tool is guaran- 
teed for 1 year, and can crack up to 30 mits in a 
minute. 


R.P. Industries, inc. 
610 W, Johnson St., P.O. Drawer 10938 
Raleigh, NC 27603 


The Potter Wainut Cracker 
Fred Klingensmith, Inc. 


Potter Wainut Cracker 
This device cracks walnuts one at a time. 
Heavy-duty crackers are also available. 


Fred Klingensmith, Inc. 
Sapulpa, OK 74066 


RICE HULLING 


Similar to wheat, rice grows with a bran 
layer and an outer hull covering the kernel. For 
the grain to be edible, the hull must be removed 














in the hulling process. An unnecessary second 
step, polishing, removes the bran and the germ, 
and along with them, much of the grain’s B- 
vitamin content. Rice that is hulled but un- 
polished is called brown rice. Both the halting 
and polishing processes require a milling action, 
often by two rollers rubbing the kernel between 
them. Most huillers are designed for power oper- 
ation, but a few hand-operated models are still 
being made. 


SOURCES OF RICE HULEERS 
Java Hand-Powered Rice Huller 


Vhis is a small machine intended for the 
grower of small quantities of rice paddy, and ior 
domestic It repleces a model called the 
Paddy. Pounder. Paddy can be shelled at a miaxi- 
mum rate of about 30 pounds (14 kilograms) 
an hour, but the capacity may vary considerably 
depending on the type of rice and its condition. 
‘The machine has three adjustments controlling 
the feed, the discharge, and the hulling knife. A 
perforated plate allows dust to escape, and the 
machine can be opened easily for cleaning. 
Strongly made, its net weight is 23 pounds (10.5 
kilograms), and it is provided with holding-down 
screws and spanners. 


Use. 


John Gordon & Co. (Engineers, Ltd.) 
196a High St. 
Epping, Essex CM16 4AQ, U.K. 





Aero 


Java Hand-Powered Rice Huller 
John Gordon 


CeCoCo Two-Man Rice Huller 


Two men operating the hand levers will 
rotate this huller at 5,500 to 4,000 rpm, hulling 
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250: kifograms per hour with 90 percent hulling | ies aS 








efficiency. Net weight: 60 kilograms 





Ce€o€o TwaMan Rice Huller 


CeCoCo Hand Rice Polisher Type E 

Operate’ <ither by hand or by a 4 Ip. 
motor, the ‘Type E Polisher will polish uniulled 
rice that has already been dried and winnowed. 
Capacity is 10 to 15 kilograms per hour by hand, 
tnd 36 kilograms with a motor. Weight: 22 
kilograms. 





CeCoCo Hand Rice Polisher Type E 


CeCoCo Hand-Hulled Rice Separator and Sarter 


Constructed of steel and easily dismantled 
for storage, the four madels of this sorter have 


capacities ranging from 20 to 32 bushels per — 


hour. Hujied rice is fed into a hopper, and while 
sliding across the surface of the piano-wire screen, 


it will separate into whole hulled rice, unhulled 
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CeCoCo Hand-Hulled Rice Separator and Sorter 


tice, unhalled paddy rice and immature rice, 
mud, and sand. Ho may also be used to sort 
polished rice for grading. 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Amuda Rice Hallers 

These power-driven machines can be used as 
hullers alone or supplied with polishing attach- 
ments. Three models are available, requiring 5, 
12, or 15 hp. They will hull rice from the paddy 
or shelled rice. From the paddy, the smallest 
huller will produce 36 to 45 pounds of cleaned 
rice; the middle, 136 to 204 pounds; the largest, 
250 to 295 pounds per hour. When using shelled 
rice, production capacity is a little Jess than 
double those amounts per hour. 


Rajan Trading Co. 
P.O. Box 250 
Madras 609 001, India 


Grantex Rice Hullers 

Three sizes of Grantex hullers are made. 
The smallest, requiring 5 h.p., produces 80 to 100 
pounds of polished rice per hour. The amount 
is doubled if shelled rice is being polished. ‘The 
two larger models utilize 12 and 15 h.p., respec- 
tively; they produce 300 to 450 and 500 to 650 
pounds per hour. The two larger models can 





PROCESSING EQUIPMENT 








produce five separate products directly from the 
piddy: white rice, coarse meal, fine flows, bran, 
and husk, Optional extras include polishers, 
aspirutors, fans, drive units, and reciprocating 
sieves. 


Lewis C. Grant, Ltd. 
East Quality St., Dysart 
Kirkcaldy, Fife, KYI2UA U.K. 


Iseki Rice Polishers 

The fseki Model JE25 is an automatic, 
cabinet body machine. Herscpower required to 
operate the polisher is 4 to 5, and 300 to 350 
kilograms of rice can be polished per hour, The 
manufacturers recommend combined use with a 
rice hubler, but state that ic can also be used as a 
rice-hulling and -polishing machine. Three 











Grantex Rice Huller 
Lewis C. Grant, Ltd. 


larger models are available, either in cabinet or 
strip enclosures. Efficiency ranges trom 300 to 
1,000 kilograms per hour. None of the Iseki 
models include their own power units. 


Iseki Agricultural Machinery Mfg. Co., Ltd. 
1-3, Nihonbashi 2-chome, Chuo-ku 
Tokyo, 103 Japan 


CeCoCo Automatic Rice Hullers and Combina- 
tions 

CeCoCo, with its wide variety of all types of 
machines, offers seven automatic rice processors, 
with many sizes of each type. Their automatic 
nullers feature rubber rollers, which they claim 
will increase output recovery of hulled rice 15 to 
20 percent. They also recommend that rubber- 
rolled rice be stored and shipped as brown rice, 
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with any polishing to be done at the destination 
af the shipment to avoid detertoration of the 
product. 


i. Rubber Roll Rice Huller: Vhe original 
model consists of a bulling head and tn- 
stallation bed. Separation of brown rice and 
lhusks is necessary. Seven models are avail- 
able, ultilizing I co 10 hp. or V-belt drive: 
capacities range trom 500 to 4,000 kilograms 
per hour in paddy. 

- Combination: Three models, with or with- 
out suction husk exhaust, are offered. The 
basic unic includes a huller and husk 
winnower, “The suction exhaust model is 
recommuended for use in) buildings. ‘The 
three sizes utilize from 2 10 5 bop. with 
capacities ranging from 500° to 2,000. kilo- 
grams per hour. 

3. Automatic KL-A: ‘This self-contained unit 
includes hrulling head, winnower, double 
elevator, separator, and rice clevator. ‘The 
sitaller mode! requires 4 to 5 d.p. and pro- 
duces 600 to 700 kilograms per hour; the 
larger requires 5 to 6 hip. and produces 
1,000 to 1,200 kilograms per hour. 

. Automatic AM and ME: ‘These are minia- 
turized versions of the complete unit, suit 
able for a single farmer or a group of 
farmers. The one-body construction in- 
cludes huller, winnewer, and separator. 


is 


_ 


Three larger rubber roller units, having 
hourly capacities of 1200 to 1,000 kilograms, are 
the availabte, 


CeCoCa 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 
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Nogueira Rural Rice Mill 

The Noguetra Rice Mill husks and polishes 
rice, then separates polished rice, husks, rice 
bran, and broken rice. It will utilize a 3 hep. 
electric motor, a 6 to 9 h.p. gasoline motor or a 5 
to 8 hp. diesel-oil motor. Production capacity is 
approximately 2 sacks (60 kilos or 182 pounds) 
per hour. Phe cabinet ts metal and weighs 236 
kilograms. 


CIMAG: Comercio e Industria de Maquinas 
Agricolas Ltda. 

Rua Padre Rogue no.° 1,840, Mogi-Mirim S.P. 

Brazil 


Genuine Engelberg Combined Rice Huller and 
Polisher Number 3 

Powered by flat belt-drive pulley, this 3 h.p. 
machine will, in a single operation, hull, scour, 
and polish rice as it is received from the thresher, 
An optional built-on exhauster is available to 
carry away chaff and dust. 

This item is suggested for smaij mill opera- 
tors or larger growers. The No. 3 has a capacity 
of 80 to 100 pounds of rough rice per hour, and 
two larger models are capable of up to 700 
pounds per hour. 


Genuine Engleberg Huller Number 4 

Similar tn design to the No. 3 Rice Huller 
and Polisher, the No. 4 does rot contain the 
polisher attachment. ‘Two larger models of 
hullers are also available. 


Engleberg Huller Co. Division 
P.O. Box 277 


Factoryville, PA 18419 








a29e 
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To the practitioners of today’s chemical 
agriculture, a fertilizer is a substance that has a 
measurable quantity of at least one of the major 
nutrients required by growing plants. The most 
widely used chemical fertilizers are those which 
contain three primary piant nutrients: nitrogen 
(N), phosphorus (P), and potassium (K) in vary- 
ing combinations. 

Organic growers, o1 the other hand, rely on 
natural fertilizers to maintain and replenish all 
the elements in their soil that are necessary to 
plant growth. They view soil fertility as a 
broader, more complex concept which involves 


Mule-Drawn Manure Spreader 
Reading Eagle, Lancaster County, Pa. 











Tools for Adding Organic 
Matter to the Soil 


not only specific plant nutrients, but also organic 
matter, the living organisms present in the soil, 
and the very structure of the soil itself. To them, 
humus content and tilth are important aspects 
of soil fertility. Unlike those farmers who em- 
ploy chemical fertilizers to supply their crops 
with specific nutrients in forms that are readily 
available, organic farmers use a variety of natural 
materials to maintain and improve overall soil 
quality. In this way, soil fertility and health are 
improved even as crop yields increase. 

Direct application of livestock manures has 
been the farmer’s traditional approach to return- 
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ing organic materials to the soil. Originally, 
manure was spread over the so surface from a 
cart, with 2 many-tined pitchfork called a 
manure fork. Then came the development of 
the manure spreader, a horse-drawn cart with a 
ground-driven set of chopping blades in the cear. 
Manure fed into the blades was chopped into 
small pieces and evenly distributed onto the 
field. 


SOURCES OF MANURE SPREADERS 





the scope of this book. They are easy to locate 
through most agricultural equipment deulers. 
Farm auctions are the best source for smatler 
units in North America. 


Uebler Mini 

One company to appear with a mini manure 
spreader, requiring only the power of an 8 to 12 
hep. tractor, is Uebler. Their smallest model has 
a capacity of 18 bushels which it distributes 
under power from its own 4 h.p. gasoline engine 





Most manure spreaders made today are de- or a power take-off shaft, Their next size larger 
signed for pulling behind large tractors beyond has a 50-bushel capacity. 


Uebler Mini Manure 
Spreader 
Uebler Manufacturing Co, 





Lebler Mig, Co. 
Vernon, NY 13476 


New Idea 

The smallest manure spreaders put out by 
New Idea are a 138-bushel model with the com- 
bined chopping action of a cylinder and paddle, 
aud a 146-bushel, single-beater model. 


AVCO. New Idea Corp., 
Farm Equipment Div. 
First & Sycamore 
Coldwater, OH 45828 


OrBilt Manure Spreader 
The main beater of this spreader is made 
from heavy channel iron. These channels are 
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welded around the beater pipe in two opposing 
spirals. This beater will tear apart the toughest 
manure, whether it is froma feedlot or pen, even 
if it is frozen. Strings don’t catch or hang on this 
beater as they do on others. A lower-splash 
blade beacer has the specific purpose of breaking 
up and scattering both liquid and clumps. This 
lower beater is particularly useful if you are 
spreading en a hay field or some other place 
where large lumps could smother patches of a 
crop. 

The sliding pusher and false front endgate 
move as one unit to the rear of the box. The 
speed is controlled from the tractor seat by a 
variable Row, hydraulic valve. The pusher, re- 
placing the traditional conveyer apron, is the 
heart of the entire machine. Part of the hy- 
draulic cylinder is enclosed by the center housing 











OrBilt Manure Spreader 
O'Reilly Manufacturing 


of the sliding pusher; the other part extends out 
over the tractor hitch. The entire inside of the 
box is lined with tough plastic. Manure does not 
penetrate or stick to the plastic, nor does it 
freeze to plastic as it does to wood or steel. 


O'Reilly Manufacturing 
Rt. 3 
Goodhue, MN 55027 


Prototype Material Spreader 

Charles E. Fox, of Jonesboro, Louisiana, has 
invented a spreader wagon that hitches to a 
tractor and distributes material such as pulver- 
ized chicken fertilizer, sawdust, or ground bark. 
It is a two-wheeled cart with a series of arched 
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platforms in its bed that funnel material onto a 
conveyor belt, and then through a gauging or 
measuring device. The gauge limits the amount 
of material laid per fooi. The belt can be dis- 
connected for transport. Mr. Fox is currently 
seeking a manufacturer for his spreader with the 
help and guidance of the Raymond Lee Orga- 
nization. His invention, covered by a patent 
application pending in the United States Patent 
Office, is designed primarily for organic farmers. 


Charles Fox 
Rt. 3, Box 77 
Jonesboro, LA 7125] 


Raymoud Lee Organization, Inc. 
230 Park Ave. 
New York, NY 10017 


COMPOSTING 


Manure spreaders are still a necessary tool 
on the organic farm, but increasingly they are 
being used to spread composted manures and 
other organic wastes. Composting is the biolog- 
ical process of decomposition during which 
wastes are broken down into their basic chemical 
parts and made ready to be used again in build- 
ing another plant. The product is called humus. 

With the proper microorganisms present in 
the soil, humus will evolve by simply applying 
organic wastes to the soil surface. However, com- 
posting speeds the process, and by foliowing a 
basic composting recipe, a more-balanced nutri- 
ent fertilizer is produced. 











COMPOSTING AS A MANURE MANAGEMENT SYSTEM 


by Richard Thompson 


Editor's note: Richard Thompsen was born and 
raised on his present farmstead, consisting of 300 
acres outside Boone, Iowa. He graduated from Iowa 
State University with a B.S. in Animal Husbandry 


and an M.S, iti Animal Production. 


Composting, in my opinion, is a sensible, practical, economical way to deal with anima] waste on 
the farm. My reasons for starting to compest followed the same pattern as my reasons for changing 


to organic farming back in 1967, namely—problems. 


Back then I was on a continuous corn program, applying chemical N-P-K, herbicides, and in- 
secticides. The fences were removed from between the fields, cattle were brought in and confined to 


barns and lots. 


405 


cal 





TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 





We live in a low, flat area so the barns and lots needed to be cemented, This situation brought 
about all kinds of sickness in the cattle. It seemed like it was just one thing after another. I got to 
the point where, out of frustration, I said, ‘There has to be semething better than this.” In the 
spring of 1968, we stopped using all chemicals and started putting fences back, so the cattle could 
have limited pasture. The cropping system was changed to a corn-soybean-corn-oats-hay rotation. 

Even with all-chemical N-P-K added to the continuous corn program, I had to dispose of all 
the manure from the cattle and hogs. Note that | say dispose of, not use. The manure was hauled 
out of sheds and lots during the winter and early spring, and applied to frozen, plowed fields that 
were often covered with snow. This was a very poor utilization of the nutrients, especially the nitrogen 
content in manure which would turn into ammonia, dissipate in the air, and be completely lost. 
Also the raw manure would move with the melted snow and end up in creeks and rivers, polluting 
our water supply. 

After I stopped using the artificial N-P-K, the corn yields stayed at 120 bushels per acre for the 
next seven years. The corn yields, previously, were about the same, averaging 120 bushels per acre. 

My yields, on the organic program, were outs: 70 t0 80 bushels, soybeans: 35 to 45 bushels which, 
\ felt, were good and also competitive with the neighbors, The hay fields also seemed to improve each 
year. After about seven years of organic farming, the field of corn following soybeans dropped to the 
80- to 90-bushel range. The cornfield foilowing hay remained in the 120-bushel range. The profit on 
the 80- to 90-bushel yield would probably be okay, since the expenses per acre were $40 to $50 lower 
than those of the neighbors on chemical methods, However, 1 felt with all this manure and only 80 to 
90 bushels, something must be wrong. This was where composting came into the picture. 

Composting is a way of turning a liability into an asset on the farm. 

Yn the spring of 1975, we decided not to spread the manure on frozen ground during the winter. 
The manure was pushed up into large piles in the yards during the winter. On June 5, we started to 
clean out these piles and haul to our compost site on the edge of the hay field. This manure was cold 
and had large chunks of ice in it. 

A bacteria starter was spread on the manure piles i in the yard, loaded in the spreader, and taken to 
the compost site located centrally between our farmstead and the neighbors’. 

The spreader needs to be power take-off-operated so it will unload ia a stationary position. When 
the manure builds up to the beaters, the spreader is moved forward about one foot and the rest of the 
load is unloaded in this fashion. I feel the ideal pile is about eight feet wide at the bottom and four 
feet high. In two days’ time we saw a miracle happen. This cold, frozen manure which had a tempera- 
ture of about 30 to 40 degrees heated up to 140 degrees, and steam was coming out of the top of the 
windrows, I feel that, in my situation with all the manure off concrete, 1 need the added bacteria to 
get the action started, as little earth was combined with the manure, We tried some windrows without 
bacteria and the action was very slow. 

One of the important keys to good composting is moisture content, This should be in the 40 to 
60 percent range. If the manure is wetter than 66 percent, it will take more turnings with the spreader 
to get it dried down. If the manure is too dry, water needs to be added. Generally, I take some wet 
manure and mix it with dry manure and this usually comes out about right. Much has been written 
about carbon-nitrogen ratios in composting; they should be 20 to 30 parts carbos to one part nitrogen. 
For the farmer, I think this means simply that what creates a good environment for livestock will make 
good compost. If cattle or hogs are kept clean and dry with bedding, the carbon-nitrogen ratio will be 
excellent. 

My windrows were turned by reloading the spreader and unloading to make a parallel windrow. 
The windrows need to be turned until the temperature stays below 100 degrees, However, if it is time 
to spread on fields, incomplete compost that is still steaming can be applied to fields and disked in the 
same day. We initially applied four tans of compost per acre in fall after the soybeans were combined 
and bean straw was stacked. The N-P-K analysis of the compost was 2-1-2. 

This year I bought an Easy Over compost-turning attachment for my tractor, With this attachment 
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F can now turn the more than 500 tons of compost I'm making in an hour, as opposed to the two days 
it took using the stationary manure spreader and loader. I attach the turner to the hydrostatic PTO 
of a wactor, and use another tractor tc slowly move it along through the windrow. 

Before getting the turner, we were somewhat lax about turning our piles, since it took so much 
time. During the growing season it was often impossible to find the time to give two days to turning 
compost. Now, ume is not a problem. If composting had a drawback, it was always because of the 
amount of time it took to turn. Turning time is no longer a problem for farmers, thanks to the turner. 

Although the turner costs five to six thousand dollars, I still think it’s a good investment. 
On a family farm, time is often the critical commodity, and the turner frees a lot of time. I don’t think 
every farmer should own a turner, and as long as there is one in your area, you can hire it for custom 
work. The turner is easy to transport on the highway, so moving it is no problem. In fact, we now use 
ours to do our own composting, in the sewage sludge composting operation my son has set up, and a 
neighbor uses it to compost chicken manure. 

As I stated before, we are dealing with raw, wet manure when we start to compost, so we locate 
our compost site away from farmsteads. When composting starts, the odor changes to a musty smell and 
isn’t noticeable over 40 rods away from windrows. The fly problem is eliminated when the temperature 
starts to rise, and these temperatures will also kill weed seeds and harmful pathogenic organisms. As I 
mentioned before, the compost is applied to my field following soybeans, The planting of corn that 
followed the soybeans was where we were having the yield reduction problem. Last year, we applied 
300 tons of finished compost to the fields. Fhe time required to turn 300 tons three times was 30 hours 
using two people. This year V'H] produce more than 500 tons of compost, with not more than eight or 
ten hours of labor. The yield response from compost was very encouraging, producing a strong 
100 bushels per acre in a dry year. This yield was equal to the ccrn yields of neighbors who used 
chemical methods. 


SOME SPECIALIZED EQUIPMENT FOR COMPOSTING MANURE 


Editor’s note: Dennis Demmet of the Small Farm 
Energy Project in Hartington, Nebraska has supplied 
much of the information used in this report. 


Nebraska is a state that can he said to be blessed-—or plagued—with a variety of organic wastes. 
Its large communities are burdened with paunch manure from slaughterhouses as well as sewage sludge 
and garbage. Huge piles of dry manure in feedlots or other animal confinement facilities can mean 
serious dust and odor problems. 

In a report in Farm, Ranch, and Home Quarterly (Fall, 1977), agronomy professor Leon Chesnin 
of the University of Nebraska foresees solutions in the near future. His report is entitled “Composting 
Cenverts Waste into Valuable Resources,” ad he writes that “there is a way all of these wastes can be 
converted into valuable resources—-com posting.” One reason for his optimism is that specialized equip- 
ment has been developed to handle large volumes of wastes. Some of tliis equipment is now in use at 
the University’s Mead Field Station. 

The Roscoe Brown Corporation of Lenox, Iowa has supplied a Brown Bear integral auger tractor 
to the University of Nebraska. The unit is used in composting feedlot manure, paunch manure, sewage 
sludge, and crop residues. 

According to the manufacturer, the Brown Bear can mechanically aerate 3,000 cubic yards per 
hour—working directly into and parailel with the windrow. In describing the machine’s auger speed, 
the company notes: “By simply changing sprockets, the speed of the auger can be increased to 
180 revolutions per minute or more for more aggressive boiling action in the organic waste.” The 
Brown Bear ts manufactured by the Roscoe Brown Corporation, P.O. Box 48, Lenox, lowa 50851. 

Edgar Wuebben of Cedar County, Nebraska had a Compost Field Day at his farm last August to 
demonstrate his home-built compost-turning device. The turner is built from discarded materials, 
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The Brown 
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Integral 
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Tractor 





Cevidlot 
manure and 
crop residues 
are com poste 
anth the aid 
of the Brown 
Bear turning 
selectins att 
they University 
of Nebraska's 
Mead Fteld 
Station. 





including a gearbox, tool har, and silage-untoading auger. The auger is used to aerate, break up, and 
mix the pile. Afterwards, a tractor loader is used to repile the materials. 

Wuebben has been keeping daily records of the temperatures within the compost at 50 different 
points along his 500-foot windrow. ‘The records have indicated that the temperatures of the pile rose 
substantially after each turing and also following rains that occurred between turnings. The increase 
in temperature following a vain would indicate that the moisture content of the compost wasn't ade- 
quate for optimum bacterial activity. 
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Edgar Wuebben's home- 
built compost Qurner. 





Wuebben’s compost turner 
in action, 





A sample of the finished compost was tiken to an Omaha leboratory to be analyzed with the 


following results: 


Moisture 34.80%, 
Nitrogen (Nj 0.80%, 
Phosphorous (P..O,) 0.62% 
Potassium (KO) 1.17%, 
Organic Matter by 

Combustion 14.407, 
pH 73 


Total Organic Carbon 8.5 %, 
Carbon-Nitrogen Ratio 10.6 
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A ractor-powered, turning machine built by the Mehlaf Machine and Manutactaring Company 
of Freeman, South Dakota is used to turn compost at the rate of 400 to 509 tons per hour. This unit is 
wed by Town and Country Park, inc. in Sioux Fills, South Dakota, which processes sewage siuidge, 
paunch manure, anid stockyard pen wastes. 

At the McGiniey-Schilz feedlot in Brule, Nebraska, a specially designed machine aerates the 
windrowed manure. The compost is made under contract with the Colorado-Nebraska Compost Cor- 
poration owned by Jack E. Martin and Lester R. Kuhiman of Sterling, Colorado. The machine, known 
as the Scarab, was developed by Fletcher Sims of Canyon, Texas. 

“About 20 tons of raw manure to the the acre would have to be applied to equal the benefits 
derived from two tons of compost,” says Martin. 

“It’s turned our feedlot waste problem around. Instead of manure being a nuisance, it’s a valuable 
asset,” Schliz was quoted in an Omaha World-Herald article. 


SOURCES OF COMPOSTING EQUIPMENT 


The Cobey Composter 

An Ohio feedlot has effectively used the 
Cobey Composter for processing animal wastes. 
This unit is a diesel-powered, self-propelled ma- 
chine which straddles the windrows. 








Dakota “out of his own necessity.” The machine 
has knives similar to those of a garden uller, for 
lifting material up and back into the windrow. 
One-half of a compost windrow is taken with 
each pass of the machine, compared to the full 
windrow taken by larger machines, The opera- 
tion, according to Schaeffer, is best accomplished 
with a hydrostatic-drive tractor for slower 
ground speed. 

Schaeffer’s machine now has Ure commercial 
name of Easy Over, and is distributed by: 
















Manutactured by: 
Eagle Crusher Co., Ine. 
Re. 2, Box 72 

salion, OFL 44833 












The Easy Over Composter 
Another composting machine was developed 
by the late Elton Schaeffer of Menno, South 


General Corp. 
322 S. 16th St. 
Philadelphia, PA 19102 





The compost turning 
machine used on the 
Elton Schaeffer farm at 
Menno, S.D., for com- 
posting manures 
brought to the farm 
from the local livestack 
sales barn. 
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Schaeffer's composting ma- 
chine has tines similar to 
those of a garden tiller, to lift 
material up and back into the 
windrow. 











ana 


Accelerator Compost Bin 

This 34 by 36 inch circular bin is made up 
of green, rigid, polyvinyl chloride interlocking 
and sliding panels. Waste is added through the 
top of the bin which has an inflatable cover to 
repel rain. Ventilating holes in the panels allow 
for ventilation while helping to hold in heat and 
insulate. 














Rotocrop (U.S.A.) Inc. 
P.O. Box 237, 58 Buttonwood St. 
New Hope, PA 18938 







Farnam 
Dept. HB957, P.O. Box 12068 
Omaha, NE 68112 






Rotocrop Accelerator 
Rotocrop (U.S.A.), Inc. 
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Compostumbler 
Gardening Naturally 


The Earthmaker and Compostumbler 

This compost bin is arranged on a stand 
which allows the drum to be rolled in place. It 
holds more than 14 bushels of raw, organic waste 
and retains liquids, 


Gardening Naturally 
Re. 102 
Stockbridge, MA 01262 
Garden Way Mfg. Co., Inc. 
102nd St. & Ninth Ave. 
Troy, NY 12180 


Global Services, Lic. 
P.O. Box 185-A, College Park 
Lewisburg, PA 17837 


Hand-Operated Mini-Composter 
The steel blades of this composter grind 
vegetable refuse, bush clippings, vines, roots, and 
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weeds up to a 3% inch diameter. Measuring 15 by 
1014 by 8 inches, it clamps to any flat surface. 
The cast-iron cutter is manually operated. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Cassaplanta 
Dept. 123, 16129 Runnymede 
VanNuys,CA 91406 


SHREDDERS 


Today's shredder-grinders are better than 
they've ever been—thanks largely to 20 years of 
organic gardening experience contributed and 
shared by a multitude of backyard growers. 
They're also more available in greater variety— 
some larger and more powerful, and some more 
compact—but all are designed to do a specific 
gardening job better. 

The type of shredder you buy should depend 
on the kind of gardening operation you run, the 
size of your place, and the kind of organic ma- 
terials you’re going to feed through it. A good 
shredder will handle all kinds of garden wastes 
and residues without clogging, and it should be 
easy tO move around, which means you can take 
the tool to the work—to the compost pile, the 
garden row, or the pile of wood chips that were 
dumped at the end of your driveway. 

Today, there are two main types of shred- 
ders: the low center of gravity shredder-bagger 
with its big-mouth hopper, and the classic 
stand-up shredder-grinder designed to handle a 
greater volume and variety of materials. 

Many combinations of accessories and func. 
tions are now available in one machine. The 
once-reluctant gas engine has been made a lot 
more dependable and easier to start. You can 
also find electric-powered shredders which are a 
lot quieter, easier to start, and also free of fumes. 
But they have to stay closer to the house and 
there is always the danger of playing around 
with electricity outdoors on the damp ground. 

Many shredders, both low-profile baggers 
and the bigger grinders, are equipped with a 
chipping fixture which is usually a rotating 
knife that operates through a side slot and can 




















handle branches up to two or even three inches 
thick. The MacKissic, Reto-Hoe and Lindig 
machines are three models with this feature. 

Then there are the shredder accessories or 
attachments that fit onto a small riding tractor 
or a walking power unit that also functions as a 
rotary tiller, a mower, a chipper, a snowblower, 
or even a dozer blade. 

Overloading any machine wil result in 
jamming and stailing it. This especially holds 
true for the shredder whose job it is to chop up 
fibrous, damp, or wet materials and then eject 
them through a screen or grid. We recormmend 
working with as large a screen as possible—the 
134 inch screen on the Lindig is excellent. 
Gilson, W-W, and Roto-Hoe offer a grating of 
rods or square roller bars which seem almost 
jam-proof. Another solution to the problem is 
the Winona’s “wet mat rack” which encloses only 
half the shredding chamber. 

if you're shredding with very wet, soggy, 
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To keep a shredder from clogging, 
it’s sometimes best to remove the 
screen, especially when shredding 
wet, Soggy leaves. 


and rubbery leaves, here's a sure way to eliminate 
frustration and loss of time—remove the screen. 
Without it, the action of the cutters chops the 
leaves into a satisfactory aggregate which can he 
used either for compost or mulch, If you're 
working with a shredder-bagger, you may find it 
speeds up the task to remove the bag, You'll also 
find it’s a good idea to deposit the aggregate 
immediately in the compost pile or the planting 
row. 

You may also find that a clutch, cither cen- 
trifugal which depends upon the speed of the 
motor to actuate it, or one that is manually oper- 
ated, helps avoid jams. This calls for alert oper- 
ation of the machine, but it can save a lot of time 
spent clearing out the inside of your shredder. 

Check the wheels on the shredders you are 
considering. They should have at least a pair, 
rugged and rubber-tired, and placed so they will 
comfortably and safely support the machine 
when you move it. Some of the larger models 
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FOUR TYPES OF CUTTING MECHANISMS 


Retary Blades with 
Frame-Motinted Knives 





i 
H 


{ 


i ; 


Rotary blades that whirl through stationary knives 
mounted on the frame chop and fling the mass of 
particles aut the side vent. 


Another time-tested system ts a series of knives rigidly 
mounted ina revolving horizontal shaft. The fabble 
plates and a screen tend to hald the material against 
the cutting action of the blades. 


Rigidly Mounted Knives on Horizontal Shajt 





come with three wheels, and some with four. 
Make sure the machine you are thinking of buy- 
ing handles easily and comfortably. 

One of the most sensible gardening arrange- 
ments we've ever seen was at the Golden Acres 
Farm in lewer Bucks County, Pennsylvania, 
where a double track of sturdy rails was erected 
over and along a series of compost bins. A king- 
sized shredder was mounted on the rails and 
traveled from bin to bin, depositing its aggregate 
25 it went. 

There are three or four basic systems for 
reducing and mixing your organic wastes. 
Hammer mill tempered steel flails revolve freely 
on a rotating shaft, and so have the ability to 
absorb shocks from hitting stones. There also 
seems to be a minimum of blockage in the mix- 
ing chamber caused by wet materials. Sets of 
hardened steel teeth or knives, fixea rigidly on a 
revolving shaft, work in combination with in- 
terior baffle plates and the bottom screen, which 
tend to keep the material in contact with the 
knives. Fhe smaller shredder-bagger machines 
work with a series of two or three rotary blades 
similar to a lawn mower's. In some models, 
these whirling knives pass between stationary 
cutters that are part of the frame or chassis to 
achieve more complete cutting. The turbulence 
created by the rotary blades also whirls the 
aggregate out through the vent, which permits 
you to deposit it right where it is needed—either 
in the compost pile or in the planting row. 

Any matter that is organic and compostable 
can be reduced to a workable aggregate or 
mass in your shredder. You will find that there 
is plenty of material on your home grounds to 
keep your shredder and you busy for a series of 
weekends, particularly in the late summer and 
fall. There are the weeds, the grass clippings, the 
crop residues, and the leaves. Add to these local 
benefits the contents of your garbage pail; it 
combines well with just about anything. 

Next, there are the wood chips from the 
local road department, sawdust from the neigh- 
borhood lumberyard, and corncobs from the 
nearest feedmill (if you can get them ground). 
All of these varieties of celluiose are fine for 
mixing with the garbage. Working with un- 
ground corn cobs, though, can ke tricky. The 
tough cobs have a habit of flying back up out 


deners have reported that a thorough soaking 
{up to a week) of the cobs softens them and 
makes shredding easier. 
No garden ciore is easier or pleasanter than 
shredding dry, autumn leaves. But if your leaves 
| 
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have wintered over and are tough, wet, and 
rubbery, feed them into the shredder in very 
small handfulls which are followed by dry saw- 
dust, and again, be prepared to work without a 
screen. 


TYPES OF SHREDDERS AVAILABLE 


‘Think over your shredding needs carefully 
before you begin to shop for a machine. There 
are many different shredders on the market 
today, and rather than trying to list them all, 
we've decided to describe the basic types avail- 
tble and give some examples of each type. Keep 
in mind that models change from year to year, 
and be sure to investigate all the features of the 
models you're considering. 


Large Shredder-Grinders 

Most of the shredders ia this group comprise 
the classics of the industry--the Amerind- 
MacKissic, Gilson, Lindig, and W-W. To them 
should be added the Royer, the Ariens, the Roto- 
Hoe, the Hahn-Eclipse and the Winona, all of 
which feature the larger machine in their wide- 
ranging lines. 





Four-Wheel Shredder-Grinder 
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Ju general, these shredder-grinders are de- 
signed fer the I. to Sacre place in the country, 
although you muy be perfectly happy with one 
of these bigger machines on your suburban % 
acre, You’ find chat they can handle a greater 
diversity of materials than the shredder-baggers 
wad iso a greater velume. And, thanks to 
their rugged framework and wheels, it’s a lot 
easier than you would chink to roll them out 
into the garden or up to the compost pile. It’s 
also good to be able to report that shredders last 
for years with very minor repairs (made easily 
by the local dealer), so their cost can be amortized 
aver quite a period. 

Amerind-MiacKissic Model 12-P is a 6 h.p. 
combination fog chipper and shredder-grinder. 
In addition to handling conventional organic 
composting materials including corncobs, it re- 
duces logs up to 3 inches to wood chips. Model 
9-P is powered by a 4 or 5 h.p. engine and works 
through a series of 24 free-swinging knives. 
Power take-off units are available for many popu- 
tar small estate tractors. 

The 6 h.p. Gilson Chopper features nine, 
square, rotating cutter bars instead of a screen, 
which are ideal when you're grinding wet, soggy, 
fibrous materials. Cutting action comes from 
three sets of rotating double-edged knives—12 
cutting surfaces. The gravity-feed hopper is 
king-sized—~almost 17 by 17. The Chopper is 
belt-driven with an idler clutch, 





The Royer Shredder 





The Lindig Concho ts also available with an 
electric motor or a 5 or 7 h.p, engine. It offers a 
wide range of grinding screens from 14 inch to 
134 inch. A side-vented brush and wood chopper 
feed directly into the mixing chamber. The 
cutting and shredding unit is a series of free- 
swinging hammers. The steel frame is supported 
by three wheels, one up front which pivots plus 
two in the rear. 

The 8 h.p. Roto-Hoe Cut’n Shred heavy- 
duty shredder-mulcher includes a side-feed which 
leads directly to three knives passing by a 
hardened block. We have used this feature to 
shred long, tough corn stalks, and found it did a 
good job. Built of 12-gauge steel, the frame sits 
on four wheels and has a long tow handle for 
easy mobility. The steel bar grate is wide-spaced 
to reduce jamming. 

The Royer 8 is a specially designed machine 
whose endless shredding belt ts lined with tem- 
pered steel cleats mounted in rows. Models 8, 10, 
and 12 are electric or gas powered with a capac- 
ity that ranges from 5 to 12 cubic yards per hour 
of soil, peat, and other organic materials. Many 
municipalities use the larger models for shred. 
ding prior to composting them. This is a well- 
made machine designed for blending, potting, 
and scil compost mixes. 

In addition to a conventional screen, the 
W-W Model 62-G offers a grating of six rods and 
rollers for use when shredding wet materials. 











Powered by a 5 hip. engine. it works through a 
series of tempered, hammer mill fails and can 
handle all conventional organic materials up to 
LY inch tree trimmings, small bones, phosphate 
rock, tin cans, and bottles. Optional grinding 
screens handle corn, wheat, or milo. 

The Winona Model JR-AW comes mounted 
on four wheels, but Model JR-S can be mounted 
on a garden tractor or over the compost pit. 
The Winonas are electric or gas driven and have 
changeable racks including a wet mat rack for 
gummy materials which is a short screen cover- 
ing only half the mixing chamber. Powered by 
a2 hp. engine, it works through a cutting unit 
comprising 16 hinged knives. 


Lickity Chipster 

The Chipster has an 8 h.p. gasoline-powered 
feed roll, a clutch to disengage the feed roll, a 
tammer milltype rotor, sliredding screen, and 
chip direction head. There are two wheels for 
convenience in moving, but the Chipster is not to 
be hauled as a trailer. The brush feed chute is 16 
inches wide and 13 inches long with an opening 
to the rotor that permits feeding branches up to 
2 inches in diameter. The self-feeding roller, 
located at the end of the chute, feeds the branch 
into the hammer mill-type rotor where it is 
shredded, screened, and dropped on the ground 
in front of the Chipster. If the dynamically 
balanced, hammer mill rotor should become 
overloaded, the powered feed roll will automa- 
tically stop until the overload has been cleared 
and then will automatically start again. Weight: 
215 pounds. 


Lickity Chipper Model PTO-5 

The Brush Chipper utilizes the power take- 
off of a tractor. The PTO model is equipped 
with wheels, tires, and tubes as standard equip- 
ment. It can be towed to the job at normal high- 
way speeds behind any vehicle. The feed chute 
can be folded up and the blower discharge chute 
adjusted to make towing easier. The PTO 
model is equipped with a pin-type hitch coupler. 
The hammer mill rotor handles limbs up to 5 
inches in diameter at a rate of 50 feet per minute. 


A.M. Leonard & Son, Inc. 
P.O. Box 816 


Piqua,OH 45356 
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Diadem Brush Chipper 
The Diadem Chipper will handle up to 3 

inch diameter limbs. Brush self-feeds through 
the chipper and is converted into small chips in 
just a few seconds. Small brush can be processed 
in bundles at a time. It is constructed of heavy- 
duty plate steel with a 6 gauge (5 mm.) engine 
deck and a solid cylinder rotor. Imbedded in the 
solid rotor are two 0.4 inch thick cutting knives 
of specially hardened chrome vanadium steel. 
The wheeled Diadem is 30 inches wide; it can be 
taken anywhere for on-the-job brush disposal. 
All tires are fully pneumatic. You can choose 
from a three-point hitch PTO and 8, 10, and 12 
h.p. models, 


Vandermoten Corp, 
119 Dorsa Ave. 
Livingston, NJ 


07039 





Top-Vented Shredder-Bagger 


Top-Vented Shredder-Baggers 

A top-vented, compact shredder-bagger will 
throw a stream of chopped aggregate into the 
garden or compost pile. The Hahn 314 hp. 
Mighty Compact and International Harvester 
35P are in many ways identical. They are low- 
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profile, with wide-mouth, gravity-feed hoppers 
and a pair of wide-set, rubber-tired wheels tor 
extra stability plus mobility. Both models fea- 
ture Gamer mill cutters and optional baggers. 

Free-swinging, hardened steel hammers, a 
large feed bopper, aud an adjustable discharge 
chute are built inte the low center of gravity-feed 
McDonough Snapper. Model 30-S has been de- 
signed to handle leaves, bush trimmings, tree 
ptunings up to 14 inch thick, and cornstalks. 
It is powered by a 3 Ip. engine with centrifugal 
clutch and belt drive. 

A large (22 inches wide) drop chute for 
raking in leaves and other lawn debris plus a 
side-motunted chipping opening for branches are 
features of three top-vented shredder-baggers 
that are almost identical in design. They are the 
Columbia Model 654-4, the Jacobsen No. 50080, 
anc the MTD No. 244-650. Powered by a 5 h.p. 
engine, each machine features a three-stage cut- 
ting action consisting of a single, flat reversible 
blade, nine flail knives, and four cutting fingers. 
In addition to the novel drop chute, these shred- 
ders each Irave extra-wide hoppers. 


Bouom-Vented Shredder-Baygers 

The Atlas, Cross, Kees, Roper, and Sensation 
models, while more or less identical in appear- 
ance-—wide, low-set hoppers, each with a set of 
sturdy wheels, and engines mounted directly 
over the cutting units--are ‘somewhat different 
in the features they offer. 

The 5 hip. Atlis does its cuteing with three 
steel blades plus eight shear bars which permit 
it to cut wood up to T inch chick. Blade drive 
is direct from the engine. A poker rod has been 
butlt into the hopper for breaking up twigs and 
Vines, 

Cross shredders come in two models, the 
31% h.p, #365, and the 5 h.p. 4650. Both shred- 
ders deposit chopped material in a bag and fea- 
ture a sweep-in hopper that makes lawn cleanup 
easy. Power goes direct from the engines into the 
double-bladed rotary cutters. 

The Kees Kom-Pak also has 2 rakein 
hopper, an optional extra. Its steel cutting 
blades will handle wood up to 1 inch on the 
3 tp. model or 34 inch for the 3144 hip. Three 
bags are packed with each machine. 

The 3% h.p. Roper works with two high- 
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Bottom-Fented Shredder-Bagger 


speed blades to chop up leaves, twigs, and vines. 
It is worth noting that the accompanying Roper 
photos show it handling corncobs. The 6 h.p. 
model depends on triple cutting blades plus 
breaker bars in the chopping chamber. There is 
a fixed steel deflector on the discharge chute for 
directional control of the shredded matter. Bags 
are also available, 

Power in the Sensation Eager Beaver goes 
directly from the engine to the double set of 
reversible blades without belts or chains; a safety 
clutch has been designed to protect the engine 
against shocks. The Eager Beaver dismantles 
easily for transport by car, thanks to large- 
diameter hand knobs. 

The Sears 8 h.p. Super-Shredder resembles a 
rotary mower with its engine mounted directly 
over the three high-speed cutting blades, 
Shredded particles—leaves, vines, twigs, and 
garden debris—~are vented at the bottom in a 
bag. The wide-mouthed but shallow hopper may 
be lowered for raking and sweeping in of lawn 
debris. Five bags are included. 

The Toro comes in two models, 314 and 
5 h.p. Each features a big, slanting, gravity-feed 
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hopper with a pusher rod to handle the material. 
The engine sits directly over the cutter blades-— 
two in the smaller model and three in the 
larger—which work in conjunction with the 
shredding bars at the bottom vent. An optional 
bagging kit is available. 


SOURCES OF SHREDDERS 


The following companies all market several 
different models of shredding machines: 


Allis-Chalmers 

Outdoors Leisure Products Div. 
1126 S. 70th, P.O.B. 512 
Milwaukee, WI 53201 


Amerind-MacKissic 
Box Itl 

Parker Ford, PA 19457 
Ariens 

TEL Calumet & 655 W. Ryan St. 
Brillion, WI 54110 


Adas Tool & Mfg. Co. 
5151 Natural Bridge Ave. 
St. Louis, MO 63115 


Bolens Div. FMC Corp. 

Urban /Suburban Power Equipment Div. 
215 S. Park St. 

Port Washington, WE 53074 


Columbia 
P.O. Box 2741, 5389 W. 130th St. 
Cleveland, OH 44111 


Gilson Brothers Mfg. Co. 
Box 152 
Plymouth, WI 53073 


Hahn, Inc. Agricultural Products Div. 
1625 N. Garvin St. 
Evansville, IN 47717 


International Harvestci 
401 N. Michigan Ave. 
Chicago, IL 6061i 


Jacobsen Mfg. Co. 
1721 Packard Ave. 
Racine, WI 53403 





F. D. Kees Mfg. Co. 
Box 775, 700 Park Ave. 
Beatrice, NB 68310 


Lindig Mfg. Corp. 
Box 111, 1877 W. County Rd. C 
St.Paul, MN 55113 


Magna American Corp. 
Box 90, Hwy. 18 
Raymend, MS 39150 


McDonough Power Equipment, Inc. 
Macon Rd. 
McDonough, GA 30253 


MTD Products, Inc. 
Box 2741, 5389 W. 130th 
Cleveland, OH 44111 


Red Cross Mfg. Corp. 
Box 111, 124 S. Oak 
Bluffton, IN 46714 


Roof Mfg. Co. 
1011 W. Howard St. 
Pontiac, IL 61764 


Roper Sales Corp. 
1905 W. Court St. 
Kankakee, IL 60901 


Roto-Hoe & Sprayer Co. 
100 Auburn Rd., Rt. 87 
Newbury,OH 44065 


Royer Foundry & Machine Co. 
158 Pringle St. 
Kingston, PA 18704 


Sears, Roebuck & Co. 
925 S. Homan Ave. 
Chicago, IL 60607 


Toro Co, 
8111 Lyndale Ave. § 
Bloomington, MN 55420 


Winona Attrition Mill 
1009 W. Fifth St. 
Winona, MN 55987 
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W-W Grinder Corp. 
2957 N. Market St. 
Wichita, KS 67219 


W.W Grinder Model $-20-4 
W-W Grinder Corp. 


W-W Grinder Model 2 +- 62 
W-W Grinder Corp. 
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W.W Grinder Economy Model a 
W-W Grinder Corp. 








MULCHING 


Mulching is an important technique em- 
ployed by the organic farmer for maintaining 
weed control, retaining of soil moisture, and in- 
creasing the amount of organic matter or humus 
present, hence improving the soil's tilth. Spe- 
cially adapted Jawn mowers «re good for chop- 
ping grasses and weeds for mulch on a small 
scale. But we know of only one source of equip- 
ment for applying mutch on a serious scale. 


SOURCES OF MULCHING EQUIPMENT 


Rotary Mulching Mower 

Manufactured by: 

FMC Corp., Outdoor Power Equipment Div. 
215 S. Park St. 

Port Washington, WI 53074 





Rotary Mulching Mower Conversion Plans 
Plans for converting a lawn mower are avaii- 

able from: 

Dorsay Poor Man’s Catalog 3 

240 Kinderkamack Ra. 

Oradell, NJ 07649 





Wayue Peters 
Re2 
Meadville, PA 16335 


Rotary Mulching Mower Conversion Parts 


The parts needed to convert a kuwn mower 


are available from: 
Better Lite Enterprises, Inc. 
£462 John Se. 


Whiting, IN 46394 


Friday Straw Spreader 


Originally designed for strawberry culture, 
the Friday Straw Spreader has the potential of 
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Lack of mechanization for the mulch-spreading 
process has discouraged many organic farmers 
from utilizing mulch to its tullest potential. The 
36 by 100 inch straw spreader mounts on a 
trailer or wagen and is powered by a crank start, 
18 hp, two-cycle engine (electric start optional). 
tt can be adjusted to mulch on or between rows 
at a rate of about 1 acre per hour, governed by 
tractor speed. A hydraulic drive option utilizing 
a tractor hydraulic system cr PTO pump can be 
provided. Shipping weight: 640 pounds. 


Friday Tractor Co., Inc. 


being an importance tool for the organic farm, Hartford, MI 49057 














SLUDGE 





While supplying the farmer with 2 source 
of plant food, applying organic wastes to the soil 
in the form of sludge offers a solution to the 





The Friday 
Straw Spreader 


problem of finding an outlet for human waste 
products. Special equipment to pump, store, 
transport, and apply sludge to farm lands is in 
the early stages of development as the technique 
slowly gains credibility as a multipurpose solu- 
tion to land fertility and waste disposal problems. 
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EQUIPMENT FOR INCORPORATING SEWAGE SLUDGE AND 
ANIMAL MANURES INTO THE SOIL 


by Charles H. Reed 


Professor of Agricultural Engineering, Rutgers Uni- 
versity, New Brunswick, New Jersey 





For centuries, man has applied animal manures and human sewage to the soil to improve crop 
production. The principal technique was to spread it on the land and then work it into the soil. 

With the expanding population, depletion of gur natural resources, and intolerable pollution of 
the atmosphere and hydrosphere, there is an urgent need for techniques to recycle biodegradable 
wastes into the tpper horizon of the soil where they are degraded and utilized, resulting in a beneficial 
effect upon the environment.’ Bohn and Cauthorn state, “in summary, compared to air and water, 
the soil has a vastly greater potential for waste disposal and transformation . . . and it has the capacity 
to absorb far more material than it can produce or than is added to it.” * 

The incorporation of wastes directly ints the soil is superior to surface spreading because there ave 
no odors, no opportunity for flies or other pests to feed or breed, no runoff or surface erosion of wastes, 
and the wastes «re placed in the best possible media for immediate degradation to plant nutrients and 
utilization by plants. These techniques conform to the concept of land treatment as defined by Stevens 
etal: 


Land treatment is any of several methods of waste water treatment and sludge applica- 
tion which consider the qualities of land, waste water, and sludge in the design of facilities. 
Land treatment conveys the reciprocal, beneficial relationship between the land and the 
waste. Most such facilities are designed to produce valuabie end products, such as green crops 
and pure effluent as a result of the treatment processes. 

Land treatment differs from land disposal, a term used to describe any method which 
applies sewage, raw or ‘reated, to the earth; and land application, a term used by EPA 
[Environmental Protection Agency] to describe all methods of waste water disposal associated 
with the ground, that is, sewage farms, land treatment, septic systems, and underground 
disposal, 


The design of an effective land treatment system and the selection of appropriate equipment 
necessitates the consideration of many factors, sorae of which are outlined below: 


I. Wastes io be incorporated into soil: 
@ Kind and previous treatments, 
@ Physical and chemical properties, ic., percent solids (wet basis) and rate of production 
(daily, weekly). 
2. Storage available or required. Transportation. 
@ Distance to sites. 
@ Mode of. 


3. Site characteristics or limitations. 
@ Acreage. 
@ Topography. ; 
@ Existing vegetation. 
@ Soil characteristics. 
@ Ground water. (Depth, quality). 
@ Location of human habitation. Distance. Prevailing wind. 
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4. Climatic lira‘tatioas. 
@ Temperiture. Duration of frozen soil. 
@ Rainfali. Seasonal, normal, and extreme variations, 
@ End product desired. Crops to be raised, use of land, ete. 


Irrigation of sewage sludge and effluent is receiving considerable attention at this time.’* Only 
thin slurries with low-solid contents can be irrigated. Because of the high water content (more than 
95 percent as ic comes from the digesters), conveyance to disposal sites by pipeline may be the only 
practical transportation system. Storage structures at the sites will be required during periods of sub- 
freezing temperatures, frozen impervious soil, saturated soil, and other periods of shutdown. Unless 
thoroughly digested, surface applications of sewage sludge may generate odors and attract flies. Any 
surface applications are susceptible to surface runoff. There is a possibility of sot] clogging and water- 
logging when sewage sludge is irrigated.** Also, there may be damage to foliage when large 
quantities of sludge are repeatedly sprinkled on plants. There will be large power requirements. The 
aerosol effect may limit high-pressure irrigation on some sites, 

Inigation of effluent containing only dissolved solids can be managed without many of the above 
disadvantages of sewage sludge, and may be considered for irrigation of crops or ground water re- 
charge when needed. The limiting factor usually is the amount of water which can be added to the 
soil at different seasons of the year; that is, ice buildup or saturated soil. 

Composting is an ancient technique of recycling biodegradable wastes, Modern techniques and 
equipment have been developed to compost balanced mixtures of biodegradable wastes including 
sewage sludge, animal manure, and solid wastes. See Compost Science, Vol. 18, No. 8, May-June 1972, 
for information on General Motors’ Terex-Cobey Composter. These techniques are relatively expensive 
and may generate some localized odor. Well-cured compost can be spread on the land without attracting 
flies, is not as susceptible co surface runoff as is noncomposted waste, and is an excellent soil condi- 
tioner. An outstanding advantage of compost is that it can be readily stored in piles at low cost with. 
out nuisance until an appropriate time for application in the soil. 

Land spreading is the most ancient method of utilizing both human and animal excreta. When 
plowed or disked immediately after application, it is an effective method of incorporating it into the 
soil. When large quantities are involved, this may be the most economical, but if not properly treated, 
ic will not be the most sanitary technique. 

The ridge-and-furrow technique might be considered a surface method of application unless 
cvvered immediately, The furrows can be made on the contour or slightly sloping to permit the water 
to filter into the soil, Ridge-and-furrows on the contour have been used experimentally at the New 
Jersey Agricultural Experiment Station as a low-cost winter storage. Aerobic conditions should be 
maintained in and at the bottom of the furrow. 

Equipment has heen developed which will incorporate wastes directly into the soil, either in one 
or two operations by Sub-Sod-Injection or Plow-Furrow-Cover. 

Sub-Sod-Injection (SSI) equipment is available which will inject any slurries that will flow by gravity 
or under pressure through a six inch diameter hose two feet long. Animal manures with up to 20 per- 
cent solids and sewage sludge with up to 10 percent solids can be injected by gravity into the soil at 
the rate of 400 gallons per minute in a band up to two inches thick and 28 inches wide and from six to 
eight inches beneath the surface without turning over the soil. The injector has a standard category 
two, three-point hitch with a spring-trip release for passing over subsurface objects. It is comparable to 
a two-bottom plow in weight and durability. This equipment is not yet available commerciaily, but can 
be assembled from existing components, 

The-Plow-Furrow-Cover (PFC) method is the most adaptable of any of the previously mentioned 
techniques. Equipment is available, or can be assembled from manufactured components, to incorporate 
directly into the upper eight inches of the soi! up to 306 tons per acre of biodegradable wastes, ranging 
from thin sturries (septic tank pumpouts) to semisolids (sewage cake). PFC leaves the soil plowed and 
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ready for disking and seeding. Two types of equipment will be described for PFC: one for 25 percent 
solids or less, and the other for greater than 25 percent solids. 

One of the two recently developed pieces of equipment was assembled by Agway, Inc., of Syracuse, 
New York. The first one was used at the University of Connecticut in a research demonstration project 
to study the effect of incorporating septic tank pumpouts into the soil. in this project more than 
100,000 gallons of slurry were incorporated into the soil in two months. The capacity of the tank is 
806 gallons. A nine inch auger with ample hydraulic power from an auxiliary hydraulic pump on the 
tractor, and 12 inch as well as six inch valve openings will unload much heavier solids than would the 
previous prototypes. The highest limit of solids content which it will unload has not yet been deter- 
mined. This equipment will not unload low-moisture sewage cake, semisolid animal manures with 
bedding, or caked poultry manure reinforced with feathers. A gooseneck tongue is built permanently 
into the tank to provide easy maneuverability of either a 16 inch single-bottom moldboard plow or a 
sub-sod-injector which is mounted on the three-point hitch of the tractor. 

A second unit, constructed in 1973, is identical, except that it has a capacity of 1,500 gallons, a 
nine inch ribbon auger, and a slurry spreader or the rear. This unit has not yet been field-tested. The 
augers, valves, and spreader are powered by the hydraulic system on the tractor. 

To plow-furrow-cover, a 16 inch single-bottom moldboard plow is mounted on the three-point hitch 
of a standard farm tractor. A slurry with up to 25 percent solids can be deposited into a six to eight inch 
deep plowed furrow. Immediately after deposition, and in the same operation, the plow covers the 
waste anc opens the next furrow. With properly adjusted equipment, one and one-half to two inches of 
slurry can be completely covered. This is approximately 170 to 225 tons of siurry per acre. A well-formed 
furrow, 16 inches wide, seven to eight inches deep and 400 feet long with one and one-half inches of 
slurry, contains 500 gallons, or approximately two tons. PFC leaves the soil well plowed and ready for 
disking and seeding. The equipment has been designed to operate at three miles per hour and unload 
up to 200 gallons of slurry per minute. The axie of the trailer is adjustable so that the trailer is offset, 
permitting the right rear trailer wheel to travel in the newly formed clean furrow. 

A combination transport and field unit was assembled by a tank on a four-wheel-drive, 114- 
ton truck chassis with flotation tires. It is equipped with a hydraulic pump, controls, and a cate- 
gory two, three-point hitch. The tank has a capacity of 500 gallons. With a i2 inch ribbon auger in 
the bottom of the tank and a 12 inch diameter valve, semisolid animal manures with up to 30 percent 
solids, and sewage sludge with up to 20 percent solids have been unloaded. Because the hydraulic 
power is limited, the full performance capabilities of the 12 inch auger have not been determined. A 
spreader can be installed on the rear for land spreading. 

A ridge-and-furrow opener can be mounted on the three-point hitch of the tractor or mounted on 
the tongue of the trailer. This consists of right-hand and left-hand moldboard plows bolted together on 
the same trip-release beam, The 12 inch opening in the center of the trailer tank permits a high-capacity 
application of semisolids into the furrow, Presently the furrows are closed or covered in a second 
operation. 

The best equipment field tested to date at the New Jersey Experiment Station, for unloading semi- 
solids and cake with more than 25 percent solids, is a New Idea Flail Spreader. It can be adjusted for 
a wide range of surface applications, which are plowed under in a second operation. A conveyor similar 
to the one on a forage wagon is being adapted to this spreader to convey the waste into a furrow for 
PFC. 

International Harvester sells an attachment to convert one of their heavy-duty manure spreaders 
into a self-unloading forage wagon. At this time it has not been demonstrated for unloading a gummy, 
sticky semisolid into a furrow. 

There should be no difficulty to adapt either of these pieces of equipment to PFC for either one or 
two operations. Plans are underway at the New Jersey Agricultural Experiment Station to make these 
adaptations. 

There are outstanding advantages in handling dewatered sludge with a solids content of 15 
percent or greater. 
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1. As solids content increases, volume and weight decrease. For example, to inject one ton of 
solids in a 5 percent solution, 20 tons af slurry must be handled; for one ton of solids in a 15 
percent solution, 63% tons; anc only 314 tons if a semisolid with 30 percent solids, dry-weight 
basis. 

2. It can be stored in contoured furrows or piles on well-drained sites to be incorporated into the 
soil when weather and soil conditions are optimum. 

3. ft can be transported in regular clump trucks without leakage on the highway. 

4. Studge with a solids content of 15 percent represents the minimum solids content which can be 
incorporated into the soil by PFC at the rate of 40 tons dry-weight equivalent per acre in one 
application: that is, 2.27 inches of depth in the furrow can be completely covered. Greater 
rates of application can be achieved in one operation if the sludge contains less moisture and 
more solids, and also because greater depths can be covered in the furrow. This rate of 
application represents the performance capabilities of the equipment and not necessarily the 
optimum or safe amount which the soil can tie up, degrade, and recycle. Smaller quantities 
can he applied. 


In order to utilize the continuous output of sewage treatment plants, daily PFC applications at 
the desired annual rate may be made in contiguous strips or furrows, resulting in the entire plot 
receiving the total annual treatment. At any time when there is sufficient area of contiguous strips of 
plowed ground, it may be disked and seeded to the crop appropriate for that particular season. After 
some forage crops, that is, hybrid Bermuda grass, have been established, one or two applications can 
be made annually by PFC or SSE without replanting. For maximum recycling and utilization of 
nutrients from the sludge, crops should be raised on and harvested from the treated sites when mature 
or at the end of the period of their maximum assimilation, Numerous crop management plans and 
rotations are possible, depending upon the sites and the end product desired. 
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SOURCES OF EQUIPMENT TO ADD ORGANIC For subsurface application, soil-slicing coulters 
MATERIAL TO THE SOIL precede chisel-plowing tines to cut a narrow path 
for application hoses. Injection is possible at 
Big Wheels adjustable depths usually between 6 and 9 
Big Wheels is a 1,600-gallon tank truck used inches. Furrow coverers are available but are 
for distributing sludge in either surface or sub- usually unnecessary. 
surface applications. It is not built for road 
transport; it must be used in conjunction with Big Wheels, Inc. 
sludge transport systems. For surface applica- 1-57 and Rt. 9 
tion, sludge is sprayed from the rear of the truck. Paxton, IL 60957 
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. and sprays a wide pattern 
behind the truck for surface applt- 
cation, 





DTS-100 Stationary Manure Pump Unit 

This is a stationary unit comprising the 
HSP-100 electrically driven screw pump as well 
as the delivery pipe with three-way valve and 
mixing nozzle. It is mounted on a supporting 
rail made of channel sections which should be 
fixed permanently at the place of pump installa- 
tion. [t is possible to mix the manure in tanks, 


426 


Big Wheels—a coulter chisel combination to 
dig the application channel, 
Big Wheels, ine. 


Sludge leaving the outlet under pressure 
hits the deflecting cover... 





to pump it over from initial tanks to main tanks, 
tu pump over from the tank to the water cars, 
and to deliver from the tank directly to the sprin- 
Kding system, when the area to be sprinkled is 
nearby the farm. The unit can be used with 
even very dense liquids for which no other pump 
can find application. The stationary unit is best 
suited for large pumping jobs. 
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DTS-100 Stationary Manure Pump Unit 
Agromet-Motoimport 














Specifications: | te will deliver at a rate of 40 cubic meters 








Delivery of pump — 40 meters over 3 hours | per hour. 

; Pressureof pump = —~100 m HO 

| Speed of pump —560 rpm Agromet-Motoimport 

| Electric motor —type SZFVe-64 b Foreign Trade Enterprise 

| Total weight 897 kilograms 00-950 Warszawa, ul. | 
Depth of tank -~3.5 meters ies 26, Poland 

ee Seeley lea a EOE FT Le aE RN EE ENV! 
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“-10= Woodlot and Orchard 
Management 


TOOLS FOR THE WoODLOT® 


by Jim Ritchie 





For most homestead timbering purposes, you will need to make a small investment in tools: a 
lightweight chain saw or bow saw, an as) at least cwo steel wedges for splitting logs and rails, and a 
sledge to drive the wedges. You may prefe: 0 splitting hammer: a sledge with a hammer tace on one side 
and a wedge-shaped sptitting blade on ths other: once you get the hang of using it, this tool cam speed 
up timber chores. 

You may also find « we for a machete, brush hook, grub hoe, mattock, power circular saw, and 
bucksaw. Other, more specialized tools and equipment are occasionally called in for particular jobs 
around the homestead, but unless you use a specialized piece of equipment enough to justify the 
investment, you may want to borrow or rent, rather than buy. 


Handling wood with a peavy. 





* Reprinted from Trees for the Yard, Orchard, and Woodlot, edited by Roger B. Yepsen, Jr. Rodale Press, 1976. 
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All woodcutting tools should be kept sharp and out of the rain, Well-maintained equipment is not 
only easier to work with, but safer as well. A sledge or axe chat is loose on the handle is a hazard both 
to the operator and to fellow workers or bystanders, A dull axe blade may bounce or glance off the log 
and into a human limb, 


SAWS 


For most homestead work a lightweight chain saw with a 14 or 16 inch cutter bar is sufficient. 
You can buy heavier, more powerful models if you need to do a lot of heavy work. But by notching 
and undercutting with smaller saws, you can fell trees up to three feet in diameter. If you've never 
operated a chain saw, try out two or three different models and sizes. Also, consider the availability of 
parts and service before you buy. 

Chain saws aren't for everybody. Many people object to the cash investment, the stink or the 
uoise, or the gas and oil consumed. You may prefer to work with a crosscut saw—either the two-man 
variety (if you have a steady helper) or a one-man saw. The rhythmic sound of a crosscut has a soothing 
quality, something that certainly cannot be said of a chain saw. 

Two-man saws are typically six to seven feet long and have cutting teeth alternated with drag teeth 
to remove sawdust from the saw kerf (or slot). These saws are made of high-quality steel and are too 
timber and springy for handy operation by one man, However, it is possible to use a two-man saw by 


The proper stance at a sawhorse. 
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yourself if you remove the handle from one end and support that end of the saw with a slender, limber 
stick cut to just the right length. Poke the stick inte the ground at the midpoint of the saw’s travel, on 
the opposite side of the log (or tree) from the sawyer, and tie the upper end of the stick to the saw where 
the handle was removed. The stick then supports the saw so the blade doesn't flop and wobble. Its not 
as handy us a sawing partner, but it works. 

One-man crosscut saws are shorter, about five feet in length, and are made of heavier metal than 
two-man crosscuts. They are not as likely to buckle when pushed and pulled from one end. 

Because of the chain saws’s great popularity, manual crosscut saws have all but disappeared from 
some areas—even in regions of heavy imbering. And, as with most steel products, prices have climbed 
rapidly in the past few years. To find a used saw, check classified ads in local newspapers and visit a 
few farm sales. (Often you can also find reasonably priced axes, sledges, wedges, files, and other timber 
cquipment at these sales.) 

For lighter work, a bow saw or bucksaw is more conventent chan a crosscut, “Phese have Wvo- or 
three-foor saw blades stretched in a metal or wooden frame, hacksaw fashion, They're ideal for bucking 
off cordwood cuts, limbing, and other light timber work and can be used to fell smaller trees. “They 
also come in handy for pruning fruit and ornamentals, 

With all saws, power or manual, the condition of the cutting teeth has a big influence on the 
condition of the sawyer at the end of a day's work, ‘There's an art to filing and setting saw teeth, and 
no two timbermen file a saw the same way. You'll need a good, clean file--about a number ten bastard 
flat file for crosscut saws, Chainsaw chains have teeth ot various sizes, so you'll need ta buy a file to fit 
your particular saw. Bow saw blades can be easily replaced. 

You'll also need gauges to show the length and set of the saw teeth. (Turn the saw teeth up and 
sight lengthwise along the blade or chain; the angle of the cutting teeth from the plane of the saw 
biade is called the set.) For cutting fibrous wood, such as green oak or hickory, you'll need to set a 
greater angle than norma! into the saw’s teeth. 








Older circular saws, like this 
PTO-run model, often appear at 
farm sales and auctions. 





For clearing brush and small trees from land to be cultivated, a wheel-mounted circular power saw 
can come in handy, particularly if you're clearing large areas. These saws are fast and effective in 
cutting top growth. Some modeis are self-propelled but shouldn't he used on steep slopes. 


AXES 


A good single- or double-bitted axe is a necessary homestead tool. Keep the blade sharp on the 
job with a small pocket whetstone. 
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Some woodsmen prefer to use a double-bitted axe, with one blade honed sharp and the other 
allowed to cull slightly: the dull bhide serves well for grubbing out roots and cutting off sprouts below 
ground level, while the sharp blade is never used tor such rough work. 

Leaving one blade slightly dulled gives a measure of protection when chopping among limbs that 
tight catch the axe and divert your swing. He the axe glances into your leg or foot (an occurrence to 
be avoided ac all costs) at least you have an even chance that the dull blade will make contact. 


HOMESTEAD USES OF TIMBER 


A homestead woodlot can provide shelter, fuel, tools, equipment, and outbuildings—de; ending 
on the size of the woods, the kind of trees grown, and the imagination and skill of the landowner. 


FIREWOOD 


‘Trees ave most often cut tor burning. Even if you cut timber for other purposes, you'll find that 
tuuch of your firewood supply perhaps all of ie can come trou the leftover portions of the harvested 
Lrees, 

Wood varices in heating value with species used and the cdepree of seasoning, Wood that has been 
allowed to air-dry for a year or more after cutting has a moisture content of 26 te 25 percent and will 
burn better and produce more heat per anit of wood than freshly cut, green wood. Also, dried wood 
clogs not deposit as much creosote on flue walls, lessening the chance of a chimney fire. 

The bese firewood barns steadily but not too quickly, produces a lot of heat for the amount of 
wood used. and burns cleanly with little creosote deposit and little ash. The table below gives the 
heat equivalents of the most common firewood species (based on air-dried wood) as compared with 
fuel oi The heat values are given in millions of Buu's (British thermal unit—the amount of heat 
required to raise the temperature of one potind of water by one degree Fahrenheit) per cord of wood. 

Softwoods generally make poor firewood, ‘They burn too quickly, produce relatively little heat, 
and often give off unpleasant odors. For example, air-dried red pine has but 12.8 million Btu's per 
cord as compared with 2¢ million Beu's per cord of white oak. 











HEAT EQUIVALENTS OF WOOD, BY SPECIES 
Wood Available heat of No. 2 fuel 
CI standard cord) ; | cord of wood (Buu's) oil (gallons) 
Hickory, shagbark 24,600,000 251 
| Locust, blick 24,600,000 251 
| {ronwood (hardhack) 24,100,000 246 
| Apple 23,877,000 244 
| Elm, rock 23,488,000 240 
' Hickory or butternut 23,477,000 240 
Oak, white 22,700,000 232 
» Beech, American 21,800,000 222 
| Oak, red 21,306,000 217 | 
; Maple, sugar 21,300,000 217 
| Birch, yeHow 21,300,006 217 j 
/ Ash, white 20,000,000 204 
| Walnut, black 19,500,000 198 
Birch, white 18,900,400 193 
Cherrv, black 18,770,000 19] 
| Tamarack (Eastern larch) 18,650,000 190 
|__ Maple, red 18,600,000 190 








continued on next page 
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Wood 
(U standard cord) 


Ash, green 
Pine, pitch 
Sycamore, American 
Ash, black 
Elm, American 
Maple, silver 
Spruce, red 
Hemlock 
Willow, black 
Pine, red 
Aspen (poplar) 
Pine, white 
Basswood 

Fir, balsam 





WHAT TO LOOK FOR IN AN AXE 


by Ken Bernsohn 


1) Head weight. This varies from a pound 
and a half on some Hudson Bay or Toma- 
hawk models to over six pounds. Tradi- 
tional wisdom suggests that the heavier the 
head, the more ettective the axe. There's 


more weight behind the cutting edge, so 
gravity can help it on its way. The theery 
proves out when felling trees, splitting wood, 
or chopping logs so they'll fit: your fire 
place. Too light an axe can make you fecl 
ineffective. But that heavy head can also 
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HEAT EQUIVALENTS OF WOOD, BY SPECIES 


Available heat of 
I cord of wood (Buu's) 


18,360,000 187 
17,970,000 183 
17,950,000 183 
17,300,000 177 
17,200,000 176 
17,000,900 173 
13,632,000 139 
13,500,000 138 
13,206,000 135 
12,765,000 130 
12,500,000 128 
12,622,000 123 
11,700,000 H9 
11,282,000 115 





No, 2 fuel 
vil (gallons) 








A ne se a 9 oe 


be a hindrance when you're limbing trees, 
grubbing out saplings, or just turning dead 
branches into firewood for a campfire. For 
these uses a 244 pound head works better, 
letting you control exactly how the head 
lands while it’s on the way down. 

The other obvious aspect of weight is 
that gravity can help your axe down only 
after you’ve hoisted it up against gravity. 
A six pound axe is a qnick way, at first, to 
hurt yourself more than you hurt the log. 
if you're going to be using an axe for a 
living, or intend to build a log home, you 
might consider one. If you're using your 
axe, like most of us, as an adjunct to a 
chain saw, or for both limbing and felling, 
you'll find a four pound head is far more 
comfortable to live with, providing enough 
wallop to go through a log without harming 
you and enough control to make limbing 
easy. 


2) Head shape. Double-bitted axes reek with 


the romance of the North Woods. They’re 
also practical because one edge can be 
razor-sharp for fine work, while the other 
can be blunter and stand an occasional nick 
when used for splitting logs or grubbing. 
However, you do not want one when start. 
ing out with an axe. I live in an area where 


the main industry is logging, and almost 
every home has an axe, yet I've seen only 





WOODLOT AND ORCHARD MANAGEMENT 











three experts use double-edged blades. The 
dreep-nesed Tomahawk is even less popular 
because of its excessively curved face and 
bantam weight. 

If you're interested only in felling, a 

very narrow blade is right. An axe intended 
for a bit of felling, splitting, limbing, and 
grubbing will probabry be best with an edge 
about 41/5 inches from top to bottom. 
3)Steel. Some axes have steel so soft you'll 
have to almost continually sharpen them, 
touching up in the midst of each tree or 
log. Others are so tough that you need a 
grindstone to sharpen them, pausing every 
minute or less to plunge the axe head into 
cold water to make sure it keeps its temper. 
The ideal axe head is between these ex- 
tremes, soft enough to let you manicure it 
in the field when it gets a little dull, hard 
enough that this won't be necessary too 
often. If your choice is between the two 
extremes, get the soft one and take along a 
file and stone. 
4) Handle length and style. A handle less than 
two feet long will cramp you, forcing you to 
prop up whatever you’re chopping on a 
high platform. You'll also find that the 
short handle means less power behind each 
swing. A straight handle makes sense only 
on a double-bitted axe. 

These are the only sure things about 
‘length and style. When people made their 
own handles, each man worked out for him- 
self what was best for him. 1 find an axe 
with a 2% foot handle is usable, and a 
model that's a yard long is best. But that's 
probably influenced by the fact that I'm six 
feet, five inches tall. [ also would prefer to 
have more of a ball end on the bottom of 
the handle (the foot) to help stop any 
tendency to slip or twist. But that’s me, not 
you. To find out what suits you, you’ve got 
to take each axe off the rack, hold it across 
your body for feel, and make a few practice 
swings. Sure, it’s a good way to feel a little 
foolish, swinging at invisible trees in a 
crowded store on a Saturday. But it’s better 
to feel a little foolish on a Saturday than feel 
a lot foolish when you go back to get a 
different axe a few Saturdays later. 


HOW TO SHARPEN YOUR AXE 


‘The odds are that when you buy your axe 
it will need sharpening. Step 1: Immobilize the 
head by putting it in a padded vise. If you're 
outdoors or don’t run a workshop, you have two 
options. One is to lean the head against a stump 
or something else far more solid and stable than 
your knee. This is the traditional way, with the 
blade up, which I used until Gary Champagne 
saw me using it. He pointed out that, since you 
file into the edge of the axe, there was nothing 
to stop me from running my fingers into the 
edge. Gary’s method is to lay the axe flat on a 
stump or table with just a quarter-inch of edge 
showing over the side. Now when you file into 
the blade, your fingers will hit the side of the 
stump or tabie before the stecl, thanks to the 
angle you'll be filing at. Step 2: Use a full-size 
meial file, preferably with a wooden handle, 





When shorpening the axe, use a full-size metal file. 
Make suve you do not sharpen the edge only, but 
work bace one inch. 
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working back from the cutting edge. Make sure 
you do not just sharpen the edge itself, or you'll 
end up with a wide V that gets wider with time, 
making your axe less and less effective. Instead, 
sharpen a full inch back from the edge so the 
taper is gradual. Wear gloves. Step 3: Finish 
off with a whetstone. Trying to do the whole 
job with a stone will wear your patience thin 
long before the edge gets that way. 


HOW TO CHOP DOWN A TREE 


Put your axe in a safe place and walk 
around the tree, studying it. Are there any 
large branches that will cause problems? How 
thick is the tree? If it’s more than 11% feet in 
diameter, chopping with an axe will be a work- 
out. Consider borrowing or renting a chain saw 
if you have several large trees to be removed. 
Does the tree lean? Most do. The easiest way 
to fell a tree is to chop sq it'll follow its natural 
bent. If the tree shouldn't fall in the direction 
it’s leaning, you'll have to do extra work. 

The best way to change the direction of the 
fall is to tie a weight to a rope and throw it 
toward the top of the tree, snagging some 
branches before the rope falls back to earth. 
Bring the weighted end around the tree, so 
you're holding both ends with the tree in the 
middle of the loop. (This will take a few tries; 
if the tree is firmly rooted and easy to climb, like 
most apple trees, consider using your feet instead 
of your pitching arm to get the rope in place.) 
Now tie one end of the rope around the base of 
another tree that’s roughly in the direction you 
want your tree to fall, 

Haul on the rape, and you'll find it’s easy 
to sway the tree. Have someone else tie your 
end onto another tree base so the three trees and 
the rope make a V, with the point being the one 
you're cutting. If it’s hard to sway the tree, or if 
the tree’s rough, have a few friends help. Do not 
tie the second rope to a truck and use it to pull 
the treetop! The tree will probably either snap 
in the middle or pull out by the roots, falling 
on the truck or on you. 

Another, less sure way is recommended only 
for trees with moderate lean when you want to 
change the angle of fall less than 45 degrees. 
Let’s assume the tree is leaning south. Chop 
your first notch, the one that determines the fall, 
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on the west. Make the second cut, the one that 
actually topples the tree, from the northeast. 
The tree will twist as you make this cut and fall 
more toward the west. How much more will 
depend, of course, on how much it was leaning in 
the first place. This is faster than the rope 
trick, but far less precise, as our phone and 
power companies will attest. 

When you go back for your axe, pick it up 
so your hand is on the handle right against the 
base of the head. Now you can control it, which 
you can’t if you carry it over your shoulder or 
swing it by your side. This way there can't be a 
problem if your dog rushes up or if you trip. 

Remember: an axe is more dangerous than 
a gun. You can unload a gun, but an axe, even 
one with a leather sheath, is always ready to do 
damage. 

That’s why you should look about care- 
fully when you get to where you'll stand while 
cutting. If there’s anything around that might 
deflect the blade, like low bushes or low 
branches, clear away the obstruction. Make sure 
children, advice-giving adults, and animals are 
well beyond the place where the tree might hit 
if it falls where you don’t want it to. Stand at a 
right angle to the side where you'll make your 
first cut, with the axe going in on the east if you 
want the tree to fall that way (unless you're 
correcting a twist). 

With your right hand at the base of the 
head, thumb against the metal, left hand at the 
bottom of the handle, make your first swing, 
letting your right hand slide 5 you swing. It 
should go straight in, waist high. Your second 
swing goes in higher, cutting down toward the 
first. How much higher? It depends on how 
thick the tree is. If you make your blows right 
on top of each other, as though driving in a nail, 
your axe will soon get stuck. 

By making a wide kerf, as the notch is 
called, this problem is eliminated. And even 
when the kerf is six inches wide, a slight twist 
with your right hand as the axe lands will pop 
out a broad, flat chip each time to clear a space 
clean down to your bottom cut. Alternating 
blows, straight in and down, continue until 
you're about two-thirds of the way through. 
This will again vary, depending on the tree. Do 
not go more than three-fourths of the way 








through. You may have a winner of a tree that 
leans a lot and needs only a one-third cut before 
the shifting of the top or the sound of a creak 
telis you you've done more than enough. 

Listening for the sounds of the tree and 
glancing up to see what the top is doing every 
few swings will help you pace yourself, instead 
of chopping as though each minute costs you 
money. High speed only costs you energy. 

On a wide wee, work your way across the 
full diameter, cutting a chip from the far side, 
then one from the near, then as many as neces- 
sary in between to keep your line straight. 

When you fee! “just a couple more whacks 
will be enough,” stop, walk to the opposite side, 
looking up while doing so, and start your second 
cut. On a narrow (six-inch-wide) tree this can be 
about four inches higher. On one a foot in 
diameter it should be about eight inches higher. 
Unless you're cutting sequoias, 114 feet would be 
maximum. 

The tree will fall before you chop all the 
way through. So watch and listen as you chop. 
Pause, lean on the tree a little, long before 
you've cut enough, just to see if the tree agrees 
with your judgment. 


HOW TO LIMB A TREE AND LOG IT 


When the tree falls, a lot of it will still be 
in the air. Stand with the tree between you 
and the first branches you'll be cutting, work- 
ing from the bettom to the top. 

Some people do both felling and limbing 
holding the axe like a baseball bat. I don’t like 
this method for felling, but for limbing, the 
baseball or golf club grip works fine. Cut away 
from your body, working only on the far side of 
the tree. Then go around to the other side and 
limb the one you were standing on first. 

If you're working with a large tree, you'll 
reach a point where branches hold the trunk 
five feet or so into the air. To log into approx- 
imate eight-foot lengths, go back to the base. 

About eight feet from the bottom step onto 
the trunk, plant your feet at least 214 feet apart. 
Have someone hand you the axe and chop from 
the side, with the axe going between your legs 
that are safely out of the way. If you had stayed 
on the ground chopping from the top down, 
the tree would eventually bend, making further 
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chopping impossible. Make a deep notch on one 
side, then turn around and work from the other 
side. Once again, you should stop befo.e chop- 
ping through. Standing with one foot on each 
half of the trunk when the ends break and the 
log shifts is not a good idea. Aiter you're two- 
thirds of the way through, you can continue 
from the ground with the wide kerfs you've cut, 
giving your axe room even when the trunk bends 
at the hinge you’ve been making. When the tree 
has had a few of these eight-foot lengths cut out, 
you'll find the limbs are now easier to reach, 
and the eight-foot sections you’ve cut can be 
moved around to let you get at any branches 
holding up trunk sections. 


HOW TO SPLIT A LOG INTO FIREWOOD 


Wait until you feel tense and frustrated. 
Then go out and prop up an eight-footer across 
another, or even across a few so that a two-foot 
section sticks over the end. Cut it off. A bow saw 
is the best hand tool for this, since it'll leave 
you a flat end that's important later. Jf using an 
axe, make that first cut straight in and chop 
toward it, gradually turning the log so each 
piece you cut has one flat end. Then move the 
log you cut farther along and do it again and 
again, until you have a stack of two-foot lengths. 

In cutting hardwoc:'s—trees that once had 
leaves——you'll find the g.:ing a lot easier if you 
cut while the logs are still green. This isn't as 
important with softwoods, but again it makes 
the work a little less. 

To split the wood, look for cracks in the 
log. Stand one up on a stump and drive your 
axe into the biggest crack. Some people pick up 
the axe and log together at this point. But the 
log will twist on the axe. The log may fall off 
the axe onto you. The log may come back with 
your axe and keep going, as though propelled 
with a throwing stick on your backswing. In- 
stead, I pry the axe loose, reset the log, and 
whack into the same spot. Three or four whacks 
and you'll have most logs in half. Depending on 
the diameter, you may want to split it again, and 
possibly again. 

If the log is as big around «s the potbelly 
stove, the method you've just read doesn’t always 
work. You may find it best to drive a wedge 
(which can be a genuine wedge or a battered axe 
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head you picked up at a junk shop) into the top 
of the log, using a sledge. Using the back of 
your good axe for this can stop it from being 
your good axe, so use the sledge. Then lay the 
log on its side and use your axe to drive toward 


the crack the wedge started. 


HOW 70 DAISY A LOG 
by Lewis Weeks 


When a piece of wood is too large to be 
halved or quartered with an axe, daisying is 
called for. To daisy a big hunk of wood eff- 
ciently is a pleasing experience both mechan- 
ically and aesthetically. As you move around 
the chunk, backing away from the last cut, you 
split off a three. or four-inch deep piece from 
the outside of the chunk. If your cuts are clean, 
each piece will fall away from the center of the 
chunk and lie flat on the ground. When a com- 
plete circuit has been made, there will be the 
petals of your daisy, facing out from the center. 
Pile the petals, and go around again and again 
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until you have reduced your big piece to half or 
a quarter of its original size. 


STORING YOUR AXE 


When you are done using your axe, take a 
hefty swing at your chopping block and leave 
the axe imbedded, assuming you'll return the 
next day. If you won’t be chopping for a few 
days, bring the axe inside, wipe it off with an 
oily rag, and put it away. Storing it behind a 
bookcase or workbench will make sure it doesn’t 
cause problems. 

This sounds as though using an axe is a lot 
of work. It is, especially at first, when you forget 
to wear gloves and raise blisters. But it’s satis- 
fying work that you will enjoy in several ways. 
It removes you from the majority of folks who 
rely on store-bought logs to fuel their stoves, 
since in many areas the state forest services have 
areas open for those who want to cut their own 
firewooU. It gives you a justified sense of self- 
sufficiency as you gain skill. And it makes your 
evening fire a matter of pride, something far 
more enjoyable than it would otherwise be. 


How to daisy a log 








WOODLOT EQUIPMENT 


The following manufacturers and suppliers 
deat in forestry equipment of all types and sizes. 
Ié you are looking for peaveys, cant hooks, 
grapples, axes, shears, or machetes, try the follow- 
ing: 


Snow and Nealley 

Manufacturers of “Our Best” line of forged 
tools for loggers and lumbermen (pulp hooks, 
cant dogs, pickaroons, etc.) along with some real 
speciatties—bush hooks, grab hooks, and tell-tale 
rods. 


Snow and Nealley 
155 Perry Rd. 
Bangor, ME 04401 


Glen-Bel 

The Glen-Bel catalog features a full line of 
hand tools for woods work, including shears 
(Wiss, Belknap, Cyclone, and Blue Grass), prun- 
ing saws, bow saws, pike poles, timber carriers, 
and all types of axes and hatchets. 


Glien-Bel Enterprises 
Rt. 5 
Crossville, FN 38555 


Tree-Trimming Tools 

Stanley offers a good variety of hydraulically 
operated tree-trimming tools, from pole chain 
saws and tree pruners to circular saws and weed 
eaters, 


Stanley Hydraulic Tools 
13770 S.E. Ambler Rd. 
Clackmas,OR 97015 


Friend 

The Friend catalog features a full line of 
hand and power pruning equipment—shears, 
anvil pruners, lopping shears, pole tree pruners, 
telescoping saws, and more. 


Friend Mfg. Co. 
Gasport, NY 14067 
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Bartlett 
A comprehensive line of  tree-trimming 
equipment is offered by this company. 


Bartlett Mfg. Co. 
3003 E. Grand Blvd. 
Detroit, M1 48202 


Sandvik 


This firm offers a complete line of pruning 
saws, bow saws, and hand saws. 


Sandvik, Inc. 

Saws & Tools Division 
1702 Nevins Rd. 

Fair Lawn, NJ 07410 


An Assortment of Woodlot Tools 


Stanley Agricultural Power Pruner 
(3,4, and 5 foot lengths) 
Stanley Hydraulic Tools 


Ames Pole 
Tree Trimmer 
Ames 





437 


TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 








Stanley Agricultural Long-Reach 
Cireular Saw (overall length, 5 feet) 
Sanley Hydraulic Tools 


Ames Ditch 
Bank Blade 


Ames 


Ames Bow Saw 
Ames 
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Ames Brush Hook 
Ames 






Woodsman’s Pal Brush-Clearing 
Knife. Note the two cutting 
surfaces. 

Oley Tooling, Inc. 
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Survival Equipment Co. 

This company manufactures an especially 
helpful lightweight, machete-type tool for 
efficient land-clearing with minimum fatigue. It 
features a concave design with a blunt toe at the 
end of the cutting edge to minimize the risk of 
injury from a missed stroke. 


Woodsman’s Pal Brush-Clearing Knife 
Survival Equipment Co. 

Oley Tooling, Inc. 

Oley, PA 19547 


Cumberland 

Pruning knives and saws, lopping shears, 
and budding and grafting knives are among the 
forestry-related equipment of various manufac- 
turers listed in the Cumberland catalog. 


Cumberland General Store 
Rt. 8, Box 479 
Crossville, TN 38555 


Leonard 

This firm markets pole saws, pruner poles 
and pruning saws, timber carriers, peaveys, cant 
hooks and other logging tools. 


A. M. Leonard & Son, Inc. 
Piqua,QH 45356 


Anchor Tools 

William Day at Anchor makes and sells 
some of the more primitive woodworking tools 
like adzes, broadaxes, and drawknives. 


Anchor Tools & Woodstoves 
618 N.W. Davis 
Portland,OR 9720S 


Dixi 

A complete line of logging equipment, re- 
placement parts, specialty forgings, and wood 
turnings is available here. 


Dixie Industries, Inc. 
1210 Greenwood Ave. 
Chattanooga, TN 37404 





Meadows 


The Meadows catalog contains 500 pages of 
forestry and engineering equipment of every 
description. They carry many specialty items 
found nowhere else. 


Ben Meadows Co. 
3589 Broad St. 
Atlanta, GA 30366 


Forestry Suppliers 

They are among the world’s largest forestry 
supply houses. If you can’t find it in the FSI 
catalog, you might be in wouble. A sampling: 
skidding grapples, bowsaws, crosscut saws, prun- 
ing saws, timber carriers, pike poles, tree climb- 
ing gear, horticultural knives, and much more. 


Forestry Suppliers, Inc. 
205 W. Rankin Se., Box 8397 
Jackson, MS 39204 


A German Supplier 

Wolf and Bankert produce high-quality 
cutlery, including machetes and land-clearing 
knives for every purpose. 


Wolf & Bankert 
Werkzeug Fabrik 
563 Remschied, W. Germany 


Fiskars 

Manufacturers of a wide range of quality 
equipment for professional foresters in Europe 
and North America. A few highlights in the 
Fiskars catalog are their log hooks, timber stack- 
ing claw, skidding grapple, and forest hoe for 
planting bare-rooted and rolled plants. 


"Fiskars 


Mannerheimintie 14A 
Helsinki, Finland 


Belknap 

This distributor carries a good variety of 
tood-handling tools, as well as pruners, shears, 
and machete:. . 


439 


TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 





Belknap, Inc. 
P.O. Box 28 
Louisville, KY 40201 





WHAT TO LOGK FOR iN A CHAIN SAW 





The first important rule in chain saw shop- 
ping is: lock for a nationally known brand and 
don’t spend too much money. You can buy a 
gaod saw for under $150 for work around the 
homestead or farm woodlot. It should last for 
years if cared for properly. 

You'll find models where the chain runs 
when the motor does, and models that have a 
centrifugal clutch so you can rum the motor 
without running the cutting chain. The latter 
kind provides a measure of safety. 

Some models have self-oiling features, which 
keep the chain oiled automatically. They don’t 
seem to offer much advantage over the hand 
operated oilers that squirt the chain when you 
push the plunger. 

Some manufacturers make a saw with a 
totating tip set in the end of the blade. These 
are supposed to reduce wear on the chain, and 
this feature is a plus, although not necessary to 
good operation. You'll also find models with 
self-sharpeners, but these tend to wear the chain 
down too fast and require an unusual chain 
design that may not be as efficient as the standard 
chain, 

Try starting the saw you intend to buy. If 
it is hard to start in the showroom, it'll probably 
be hard to start in the woodlot. 

An 18-inch blade should be fully adequate 
for use on the homestead or farm, so don’t pay 
extra for blade length you can’t use. 

Chain saws have to be sharpened precisely. 
If you do it yourself, invest a couple of dollars 
for a saw-sharpening guide. Otherwise, entrust 
the job to a professional or a friend who does 
craftsmanlike sharpening. ‘The chain must also 
be kept at the right tension, and you'll need a 
wrench and screwdriver for this. 

Remember to keep the gas-oil mixture 
balanced. Too lean on the oil means a burned. 
out engine. Too heavy on the oil means a fouled 
motor and a hard start. 

Be very careful of secondhand saws. You're 
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more than likely to be buying someone's prob- 
lem, Since a properly kept new saw lasts for 
many years, the initial investment is very often 
worth it. 

And finally, use some discretion with the 
saw. A chain saw is noisy and dirty and doesn't 
offer the rhythmic harmony of hand sawing or 
felling trees with an axe. However, it can in- 
crease your sawing power ten times over what 
you can do by hand, and the little bit of gasoline 
involved can be put to hard, practical use free- 
ing you from what could be a back-breaking 
chore. 





HANDUNG YOUR CHAIN SAN 


by Walter Hall 


If, like me, you are a lover of solitude, 
chances are you'll pass much of your time in the 
woods alone. That is why it’s important to carry 
a whistle, a good loud one. H you ever get 
pinned by a tree or cut yourself, you can give it 
a good blast. Along with the whistle, when 
you're preparing to go out for a load of logs, 
take along all the tools you're likely to need. 
Take extra fuel and all the extra maintenance 
parts, such as air filters, spark plugs, and an 
extra chain and sprocket. Start with a sharp 
chain and a clean saw. After every hour of work, 
Stap and service your saw. This means you fill 
the fuel and oil tanks, clean or change the air 
filter, touch up the chain, and wipe off the saw, 
If you discover or suspect any problem with your 
chain saw, stop working until the problem is 
diagnosed and corrected. 

Take frequent breaks. Listen to the living 
trees around you and don’t cut them off for fire- 
wood. They are sentient creatures—the tongues 
of the wind and the earth. 


FELLING SMALL TREES 


There are two basic cutting operations 
involved with felling any tree. These operations 
may be altered or complicated by the size of the 
tree, the lay of the land, and the required direc- 
tion of fall. These two operations, the notch, 
or directional cut, and the felling out, or back 
cut, are done somewhat differently with a chain 
saw than with an axe. The notch determines 
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ana controls the direction of the tree’s fall. The 


Now go behind the tree and make another 
horizontal cut, two inches or more above the 


notch and the back cut must always be made 
so as to form a hinge of uncut wood. As the tree 
falls, it pivets on this hinge, breaking it. 

First, you make a notch. The basic notch 
for a small tree is made with two cuts. Make the 
upper of the two ents first, to avoid pinching the 
bar, It's a lot of work to dig a saw out of a tree 
with the tree’s full weight pressing down on it. 

Move to one side of the tree, facing the 
pinned direction of the fall. Aim across the top 
of your saw, along your front handle or falling 
sights, at exactly the place where you want the 
tree to fall. This will correctly line up your 
guide bar with the trunk of the tree. 

Now make the upper cut of your notch, 
cutting down at an angle. Cut at least a third 
of the way into the tree, but not as much as 
halfway. Then make the lower cut. With a 
small, straight tree on level ground, make this 
second cut straight in to meet the first. Make the 
cut horizontal, and cut clear back to remove the 
whole notch. The hinge will be formed by 
uncut wood at least two inches thick between the 
back of the notch end and the fell:ng cut. 











Notching a small tree, 
Allis-Chalmers 


| lower, or horizontal cut of the notch. It is ex- 


tremely important not to make this second cut so 
it will meet the horizontal notch cut. It must 
be an inch or two higher. It is also important 
not to cut through the hinge wool, 

When enough of your felling cut is com- 
plete, stop your saw and leave it in the cut. 
Insert a wedge in the cut to prevent it from 
closing on your saw and to help control the 
direction of the fall toward the notch, Then 
start your saw again and continue until the cut is 
complete, leaving only the hinge. At this time 
the tree should fall. If not, give it a little push, 
or use a felling lever. As the tree starts to move, 
leave your saw on the ground and retreat quickly 
along your planned escape route (see page 
443). Remember that the butt end of the tree 
may kick backwards as the tree falls and that 
unseen dead branches may fall straight down, 
or in any direction, as the tree topples. Take no 
chances. Retreat quickly and without hesitation 
along your escape route. 

That’s how you cut down a tree when its 
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(1) The first step in felling ec medium-stemmed tree is 
to make the directional cut by cutting down at an 
angle greater than 45 degrees. (2) Then change 
position to finish the directional cut. (3) Finish cut- 
ting out the initial wedge, making sure the lower cut 
meets the upper cut exactly. (4) On the opposite side 
of the tree, mahe a horizontal felling cut at least two 
inches above the lower (horizontal) cut of the notch. 
When only a narrow hinge remains (about one-tenth 
of the tree’s diameter) you're ready to insert your 
wedges or felling lever and topple the tree. 
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diameter is less than the length of your guide 
bar. But we're also going to be cutting down 
trees equal to or larger than the length of our 
guide bars. These situations require a specific 
sequence of cuts, 


FELLING LARGER TREES 


To cut a tree with a diameter larger than 
the length of your guide bar but not twice its 
size, proceed as follows: Make a notch, as before. 
Each cut of the notch may require as many as 
two cuts to complete. You can do this by making 
one half of the upper notch cut on one side and 
then moving to the other side of the tree to 
complete the upper notch cut. Do the same 
with the horizontal notch cut. 

After the notch is formed, make a plunge 
cut about an inch or two above the notch and 
on the opposite side of the wood that will form 





The immediate cutting areca is prepared by cleaning 
away undergrowth which could interjere with free 
movement or could catch fire. Plan @ path or safe 
retreat to the rear and at a 45-degree diagonal to the 
line of falt. 





the hinge. Start the plunge cut with the under. 
side of the tip. When the bar has cut a few 
inches into the tree, straighten the saw to begin 
sawing straight inward from the tip of the bar. 

When your plunge cut is about halfway into 
the tree and about twice the width of your guide 
bar, proceed to make the felling cut by sawing 
around the tree. Make a pivot with the tip of 
the guide bar in the center of the tree. Be care- 
ful not to cut into the hinge wood, and be sure 
to insert your wedge or felling lever in plenty 
of time to force the tree in the right direction. 
If you use a felling lever, be careful not to hit 
it with your saw. If you use wedges, be sure to 
use plastic ones, or make your own from wood, 

To fell a tree with a diameter equal to or 
greater than twice the length of your guide bar, 
only one additional cut is necessaty. This time 
the additional cut is in the notching operation 
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and, in effect, cuts the hinge itself in half. 

Make the notch, as before. 
plunge cut at the back of the notch, right in the 
center of the wee. The plunge cut should be at 
feast twice the width of the guide bar. 

Cutting a plunge at the back of the notch in 
this manner actually creates two hinges. Make 
another plunge cut at one side of the trunk and 
on the felling-cut side of the hinge. The cut 
meets the plunge cut that comes through the 
center of the notch. Contiaue the felling cut by 
sawing around the tree with the tip of the bar 
in the center of the unk. Place your wedges or 
felling lever in plenty of time, and be careful 
not to cut threugh the hinge. 

Nate that if you fell a large tree on a slope, 
you should make the bottom notch cut at an 
upward angle. This provides more control dur. 
ing « longer fall. 


ORGANIZED FELLING 


We're going out into the woods to fell a 
good number of beetle-kitled Ponderosa pine 
trees. “Fhe trees are standing dead and are 
grouped pretty much together, on the side of a 
slope facing the road but a good distance away. 

We want to move the trees as little as 
possible, and we want to fell them so they'll 
be easy to limb and buck into loading-sized logs. 
We'll start cutting at the edge of the trees closest 
to the road, and we'll use one or more of the 
trees as a workbench for limbing all the trees that 
come later. 


Now make a 








Manufacturers rec- 
ognize the many uses 
@ chain saw can have 

on a farm or home- 

stead. 
Stihl, Inc. 





For a workbench, fell a tree diagonally 
across the center of your start of operation. 
‘Then fell tree number one so that it falls across 
the workbench. This lifts the trunk up off the 
ground and makes limbing and bucking easier. 
Limb the whole tree, from trunk to top. It helps 
co mark the tree for bucking while you're limb- 
ing it. With the twee limbed, it's easy to roll or 
see-saw the tree across the workbench to one 
side. Then you can buck it into lengths to be 
rolled downhill to the road. This method 
quickly leads to piles of bucked logs, ready for 
loading. 

When you follow an organized felling 
procedure like this, save the side trees for last. 
You can use your accumulated piles of timber 
for workbenches for these trees. 

Demanding as it is, working with a chain 
saw is incomplete exercise. It may add some 
strength to your arms, but will do litte for your 
overall physical condition. My own formula for 
unwinding after a long session with the chain 
saw is to devote some time to meditation and 
yoga. It's the best cure, for me, though a walk 
in the woods works almost as well. 

Sleeping under the trees on a warm after- 
noon is another ideal way to counter the negative 
effects of running a gasoline-powered engine. 
Siting by a river dipping your toes isn't bad, 
either. When working in the woods, the natural 
woodsperson takes long and frequent breaks. 
It's the only way to remember who you are, 
where you fit, and why you're there, For safety’s 











WOODLOT AND ORCHARD MANAGEMENT 





sake, you should work with a partner whenever 
you can. For nature's sake, you should each take 
your breaks in solitude. 


ATTACHMENTS FOR A CHAIN SAW 


Individuals who haven't had a great deal of 
experience with chain saws may feel that tree 
ielling and trimming may be the limit of a saw’s 
usefulness. However, with the number of attach- 
ments becoming available, the power unit on a 
chain saw can be a very valuable addition to a 
toal collection. 

The Stihl 08's, a 14-pound unit driven by a 
single cylinder, two-cycle gasoline engine, is 
capable of running a cut-off saw, a brush cutter, 
and one. and two-man earth augers. On many 
models, power heads can drive hedge trimmers, 
lumber-making attachments, mills, and drills. 

Not all chain saws will drive all the possible 
attachments, so carefully check into accessories 
before buying a chain saw. A single power unit 
running several tools can be much less expensive 
than buying each toot separately for your wood- 


lot. 
CHAIN SAW MANUFACTURERS 
Advanced Engine Products 
(Savage & Forester Chain Saws) 
3340 Emery St. 
Los Angeles,CA 90023 


Allis Chalmers 
Box 512 
Milwaukee, WI 53201 


Alpina S.P.A. 
$1015 Conegliano 
§. Vendemiano (TV) Italy 


Alpina S.P.A. 

Mr. H. J. Hutchinson 

Box 313 

Trail, British Columbia, Canada 


Danarm Chain Saws 

Yankee Clipper Trading Post 
2405 Boston Post Rd. 
Guilford,CT 06437 


John Deere & Co. 
Moline, IL 61265 


Dolmar North American 
947 W. Foothill Blvd. 
Monrovia, CA 91016 


Echo Chain Saws 
3240 Commercial Ave. 
Northbrook, IL 60062 


Frontier Chain Saws 
P.O. Box 491, Waneta Road 
Trail, British Columbia, Canada 


Homelite Division of Textron, Inc. 
P.O. Box 7047 
Charlotte, NC 28217 


Husqvarna 
151 New World Way 
South Plainfield, NJ 07080 


Jobu Chain Saws 
Elkem-Spigerverket a/s 
1441 Drobak Norway 


Jonsereds Chain Saws 
Tilton Equipment Co. 
4612 N. Chatsworth 
St.Paul, MN 55112 


McCulloch Corp. 
5400 Alla Rd. 
Los Angeles,CA 90066 


Massey Ferguson 
1901 Bell Ave. 
Des Moines, IA 50315 


Oleo-Mac (Olympic) Chain Saws 
Scotsco, Inc. 

9180 SE 74th Ave. 

Portland, OR 97206 


Partner Industries of America, Inc. 
255 E. Industry Ave. 
Frankfort, 1L 69423 


AB Partner 
S431 20 Molndal 1, 
Sweden 
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Pioneer Chain Saws 
7605 Cushman Dr., P.Q. Box 82409 
Lincoln, NB 68501 


Poulan Chain Saws 

Beaird-Poulan Div., Emerson Electric Co. 
5020 Flournoy/Lucas Ra. 

Shreveport, LA 71109 


Remington Chain Saws, Desa Industries 
25000 S. Western Ave. 
Park Forest, IL 60466 


Skil Cor p. 
5033 Elston Ave. 
Chicago, IL 60630 


Solo Motors, Inc. 
5100 Chestnut Ave. 
Newport News, VA 23605 


Stanley Hydraulic Tools 
13770 S.E. Ambier Rd. 
Clackamas,OR 97015 


Stihi, Inc. 
P.O, Box 5514 
Virginia Beach, VA 23455 


Stihl Motorsagen 
D-7050 Waiklingen 
West Germany 


SOURCES OF CHAIN SAW ACCESSORIES 


Atom 
They are manufacturers of chain saw drill 
attachments, 


Atom Industries 
15 Reynolds St. 
Balmain, N.S.W., Australia 2041 


Bailey 
Mail-order suppliers of chain saws, tools, and 
accessories, they also have a logger’s job service. 


Bailey's 
P.O. Box 550 
Laytonville,CA 95454 
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Bell 


Formerly known as Nielson, they are manu- 
facturers of home and shop electric saw chain 
grinders, carb-cutter attachments, and chain saw 
related machines. 


Bell Industries, Saw and Machine Div. 
3390 W. 11th Ave., P.O. Box 2510 
Eugene,OR 97402 


Brookstone 

This company markets a chain saw sharpen- 
ing jig. 
Brookstone’s Hard-to-Find Tools 


125 Vose Rd. 
Petersborough, NH 08458 


Carlton 
They are manufacturers of a saw chain. 


Carlton Co., Saw Chain Division 
$901 S.E. Naef Rd. 
Portland,OR 97222 


Defiance 


They are manufacturers of the Little Logger 
chain saw accessory. 


The Defiance Co. 
Hancock, MI 48830 


Davis 


‘They are manufacturers of chain saw testing 
equipment for mechanics. 


Perry Davis Equipment 
21353 Endsley Ave. 
Rocky River,OH 44116 


Granberg 

They manufacture chain saw tools, and 
assorted accessories; ripping chain, Alaskan Mill, 
Break-N-Mend, and File-N-Joint. 


Granberg Industries, Inc. 
200 S. Garrard Blvd. 
Richmond, CA 94804 








Haddon 


They are manufacturers of chain saw acces- 
sorties; the Lumber / Maker attachment. 


Haddon Tool 
4719 W. Route 120 
McHenry, IL 60050 


Heli-Coit 
They manufacture thread repair kits. 


Helki-Coil Products 
Shelter Rock Lane 
Danbury,CT 06810 


Kwik-Way 
They manufacture machines and tools for 
small-engine mechanics. 


Kwik-Way Mfg. Co. 
500 Fifty-seventh St. 
Marion, IA 52302 


Lewis 


This firm makes chain saw winch attach- 
ments. 


Fred A. Lewis Co. 
40 Belknap Rd. 
Medford, OR 97501 


Loctite 
They are manufacturers of thread-locking 
compounds, 


Loctite Corp. 
705 N. Mountain Rd. 
Newington, CT 06111 


Merc-O-Tronic 
They manufacture chain saw ignition-testing 
equipment, 


Merc-O-Tronic Instruments 
215 Branch St. 
Almont, MI 48003 
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Omark 


This company markets saw chain, tools, and 
accessories, 


Oregon Saw Chain Div., Omark Industries 
9701 S.E. McLoughlin Bivd. 
Portland, OR 97222 


Permatex 
They manufacture gasket sealers. 


Permatex Co., Inc. 
P.O. Box 1350 
West Palm Beach, FL 33402 


Phelon 


They manufacture ignition parts for chain 
saws. 


R.E. Phelon Co. 
East Longmeadow, MA 01028 


Sandvik 

They are manufacturers of forestry tools, 
guide bars, chain saw tools and accessories. 
“Swedish Forestry Method.” 


Sandvik, Inc. 
1702 Nevins Rd. 
Fair Lawn, NJ 97410 


Sears 
You'll find accessories, a lumber maker 
attachment, and sharpeners in the catalog. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


Skil Corp. 

This company manufactures professional air 
and electric impact wrenches, and shop tools for 
chain saw mechanics. 


Skil Corp. 
5033 Elston Ave. 
Chicago, IL. 60630 
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Spencer 

They manufacture logger’s tape, felling and 
bucking wedges, and chain saw and logger 
accessories. 


Spencer Production Co, 
P.O. Box 224 
Pullman, WA 99163 


US. General Supply 
This is a large mail-order tool supply com- 
pany, with various chain saw accessories for sale. 


U.S. General Supply 
100 General Place 
Jericho, NY 11753 


V.EP. 


They manufacture portable, electric, saw 
chain grinders. 


V.UP. Industries 
300 S. Richardson Rd. 
Ashland, VA 23005 


Walbro Corp. 
Cass City, MI 48726 


Whitney 
This is another large, well-known, mail- 
order tool supply company. 


J.C. Whitney Co. 
1917-19 Archer Ave., P.O. Box 8410 
Chicago, IL 60680 


Windsor 
They manufacture saw chain, guide bars 
(Timber King), tools, and accessories, 


Windsor Machine Co. 
$147 Thunderbird Crescent 
Burnaby, British Columbia, Canada 


Zip Penn 
They are mail-order suppliers of saw chain, 
tools, and accessories. 





Walbro Zip Penn, Inc. 
This firm manufactures chain saw car- 2008 E. 33rd St., P.O. Box 179 
buretors. Erie, PA 16512 





WHEN AN AXE IS NOT ENOUGH 


by Steve Smyser 


Log splitters have been on the market for years, but until recently they've been a rather specialized 
tool used exclusively by professionals. When the energy crunch pushed oil prices up an:| wood stove 
sales spiraled, many homeowners started looking seriously at commercial splitters. Certainly nobody is 
about to predict the demise of the axe, sledge, and wedge. Many folks still cut their entire year’s supply 
of fuel wood by hand, enjoy it immensely, and have no interest whatsoever in mechanical alternatives. 
The commercial splitter has yet co be invented that can simulate the pure joy of chopping wood on a 
crisp October afternoon znd stacking it away in warm anticipation af winter's worst. 

On the other hand, sales figures and a proliferation of new manufacturers in the field bear witness 
to the steadily increasing number of people who heat with wood and prefer to cut it themselves, but 
who lack the time or inclination to do it all by hand. For this group, which often includes neighbors 
making a joint purchase, or individuals interested in starting a part-time cordwood business, the 
mechanical splitters have been a real boon. It takes most of us the better part of a day to cut, split, and 
stack a cord of poplar or apple with a chain saw and wedge. With a power splitter, the job takes about 
half that time. 

Wood-splitting devices being sold today are principally of either the hydraulic wedge type or the 
Screw type. The latter variety comes as either a self-powered unit or a bolt-on type that attaches to a 
tractor PTO shaft or to the rear wheels of a car or truck. 
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The larger hydrautic units like this go 
through a cord of wood an hour with 
ease. Their heavy-duty rams (10 tons of 
splitting force) make them the choice 
for frequent splitting of exceptionally 
dense, stringy wood. 





The hydraulic wedge-type splitter used by most professionals is basically a hydraulic cylinder 
forcing a log through a splitting wedge. The better models generate about ten tons of splitting force 
from heavy-duty cylinders and gas engines ranging from four to eight horsepower. Most manufacturers 
offer two sizes of bed (the I-heam or square tubing on which the log rests), one for logs up to 19 inches 
and another for logs to 26 inches. Cycle times (the time required for the ram to travel to the wedge and 
return) for various models range from 12 to 30 seconds, a difference that would be important if you are 
in the cordwood business. Most hydraulic splitters can get through a cord of wood in an hour with 
no trouble. 

As logs are split, they will shift around a bit to follow the grain of the wood. For this reason, the 
forward speed of the hydraulic ram should be slow enough to give the operator time to avoid a mishap. 
Some makers offer two-stage hydraulic pumps with this in mind; the two-stage pump provides fast 
speed with low force for normal operation, then shifts automatically to low speed/high force when 
additional pressure is needed to spfit cough. or gnarled logs. 

The cost of these hydraulic units ranges from $600 for most of the popular four and five horse- 
power models up to $1,200 and more for some of the more sophisticated professional versions. 

A real breakthrough in the design of commercial wood splitters occurred three years ago with the 
debut of the auger screw-type splitter, Designed largely in response to the burgeoning farm and home 
market, the screw-type splitters are made to penetrate logs up to 28 inches in diameter and literally 
screw them apart. In addition to portable, self-powered units, the screw-type splitters come in models 
that bolt onto auto and truck wheels and tractor PTO shafts. The bolt-on models cost less than the 
self-powered splitters ($200 as contrasted wih $400 and up), but require an adapter if you switch to a 
vehicle with different size lug holes on the wheels. 

While quite rugged and satisfactory for almost all home-scale splitting requirements, these eight- 
and nine-horsepower units must take a back seat to the more powerful hydraulic models when it comes 
to continual cutting of dense, stringy woods like locust, elm, and willow. 

To use the bolt-on type of screw splitter, you press the log into the turning screw, making sure 
each log is offset so that its lower end butts against the ground and prevents the log from spinning. 
The threads simply pull the log onto the widening screw and split it open, usually in about 10 to 
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The screw-type log splitter: as a separate unit (left), and as a 
truck-mounted model (below). Each has advantages and disad- 
vantages. 


12 seconds, A safety switch is attached to the engine, allowing the splitter to be turned off from the work 
aves, 


Along with the advantage of operating independently of problem-prone small engines and 
hydraulic systems, the bolt-on serew permits the operator to split large, heavy logs without lifting them 
off the ground, The self-powered screw units, on the other hand, do not require jacking up your car 
or truck every time you need to do some splitting. 

How do you determine which type is right for you? It depends largely on what kind of wood you 
work with most often. If you're splitting nonstringy wood like ash, beech, maple, birch, apple, or any 
wood that splits cleanly with a wedge or an axe, you should probably lean toward the screw-type 
splitters, which are generally faster and less expensive than the hydraulic units. If you're splitting 
heavy, dense, atid stringy wood like black gum, elm, locust, yellow birch, hackberry, oak or any wood 
that does not split cleanly with a wedge—any wood that requires an axe to cleave off stubborn strings 
or strands that prevent a clean spit—then you need a hydraulic unit. If you try to split dense, stringy 
wood on a screw-type splitter, you will spend as much time trying to pull the wood on the screw as 
you spend on splitting. 

What size machine should you huy? Again, it depends on your objective. If you're splitting logs 
12 inches wide by 16 inches long, there’s no reascn to buy a tes-ton bydraulic ram with a 24-inch bed. 
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30: taches acrass. 

In general, if you're splitting logs under 19 inches in length or 20 inches in width, you can buy 
whaz most manutacturers call their homeowner models and be tully confident that the machine will 
do your work, You can, on accasion, split larger logs if you foHow the instructions that come with the 
machine: but if you're going to split lurger logs on a tegular basis, you should look at professional 
models, Buying a homeowner model to split logs 30 inches long by 30 inches wide is like buying a half- 
ton pickup to deliver ten tons of coal every day--you're going to destroy the machine by forcing it to 
do more than it was designed for. 







Mounted on a three-point hitch, 
this hydraulic attachment for the 
Power King Tractor splits logs 
up to 26 inches in @ 15-second 


cycle, 
Engincering Products Co. 


An increasing ttterest in 
woodlo: harvesting has en- 
couraged manufacturers to 
develop tractor-run equip- 

ment. The Wheel Horse 
D-Series demonstrates both 

lag splitter and saw. 


How much should you pay for a splitter? Don't be fooled by price—the least expensive machine 
you can buy is the unit that fits the requirements of your work. Buy a machine that’s smaller than you 
need, and you're going to spend your savings in repairs, Buying a unit that's larger than you need is 
wasteful in that you're spending more than you have to in order to get the job done. 
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When shopping, beware the dealer who stocks one or two models and tells you that his machines 
will do anything. How does he know? Has he ever split wood? If you're going to buy a splitter, find a 
dealer whe has paid his dues, someone who has split and burned a lot of wood, and who knows the 
difference between a sledgehammer and a splitting maul. 

There is no one machine that will do everything. The inexperienced dealer or manufacturer may 
try to persuade you that his equipment will handle whatever you're splitting. A good dealer will 
demonstrate his product thoroughly, and perhaps even let you use it for a week. Who knows, you may 





discover you prefer swinging that axe after all! 





SOURCES OF COMMERCIAL WOOD SPLITTERS 


Hydraulic Wedge Types 


Mighty Mac 
This unit comes in 5 and 7 h.p. models. 


Amerind-MacKissic, Inc. 
Box If] 
Parkerford, PA 19547 
Hydra-Splitter 

Available in a 4 h.p. unit, the Model 26 TM 
hooks to tractor hydraulics. 


Didier Mfg. Co. 
Box 163, 8630 Industrial Dr. 
Franksville, WI 53126 


Lickity Splitter 


This model 1s available from: 
Piqua Engineering, Inc. 
Box 605 
Piqua,OH 45356 


Futura Enterprises 
West Bend, WI 53095 


Huss Sales & Service 
Toledo,OH 43601 


Lindig Splitters 
These splitters come in a 3 h.p. compact 


size, and 5 h.p. two-stage model; both have a 
tractor-mount option. 


Lindig Splitters 
1875 W. County Rd. 
St.Paul, MN 55112 
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Power King Tractors 


This firm markets tractor-mounted hydrau- 
lic splitters. 


Engineering Products Co. 
1525 E. Ellis St. 
Waukesha, WI 53186 
Farnum Log Spliteer 
Farnum Companies, Inc. 
Box 12068 

Omaha, NE 68112 


Futura 

Futura Master Corp. 
5069 Highway 45 South 
West Bend, WI 53095 


Woodsman 
G.S.1. Corp. 
Box 39 


Jackson, WI 53037 


Household Wood-Splitter 
Box 148 
Jeffersonville, VT 05464 


Screw Types 


Stickler 


This splitter can be wheel-mounted or run 
from a tractor PTO. 


Taos Equipment Manufacturers 
Box 1565 
Taos, NM 87571 


Bark Buster 
This is a self-powered screw-type splitter. 





WOODLOT AND ORCHARD MANAGEMENT 















FW and Associates, Inc. Thackery Co. 

1855 Airport Rd. Columbus, OH = 43216 

Mansfield, OH = 44903 

Nortech Splitter 

Quick Split This company offers a self-powered 8 h.p. 
This self-powered splitter comes in 5 and 8 splitter. 

h.p. medels. 

Nortech Corp. 

Trans America Power Equipment, Inc. Midland Park, NJ 07432 

8308 Washington St. 

Chagrin Falls, OH 44022 Knotty Wood Splitter 

This unit is driven by a tractor PTO. 

Derby Splitter 
This self-powered portable splitter is avail- Knotty Wood Splitter Co. 


able as an 8 b.p. modet or a tractor P'TO-driven Route 66 
unit. Hebron, CT 06248 


Derby Splitter ; 
Box 21 Other Splitters 


Rumson, NJ 07760 

Pokrandt Splitter 

The Unicorn This is a tractor-mounted combination cord- 
‘This is a wheel-mounted or bolt-on splitter. wooil saw and wood splitter. 


Pokvrandt's tractor-mounted cordwood saw and wood 
splitter. Units may be purchased and mounted sepa- 
rately, like the hydraulic wedge splitter. 

Richard Pokrandt Manufacturing 
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MATCHING THE SPLITTER WITH THE WOOD 


Clean and Easy-to-Split Woods 

Hemlock, ash, beech, poplar, hickory, horn. 
beam, maple, cherry, apple, aspen, white birch, 
spruce, basswood, oak. 


For logs up to 19 inches long by 20 inches 
wide, use 2 homeowner screw type splitter. 


On logs 19 to 36 inches long by 20 to 30 inches 
wide, use professional hydraulic or profzs- 
sional screw-type unit with a minimum of 8 


hp. 


Sa SCR EEC a Se eee 


Richard Pokrandt Manufacturing 
RD. 3, Box 182 
Tamaqua, PA = 18252 


Jiffy Woodsplitter 


This is an upright, guided-wedge-type 


splitter. 


C&D Distributors, Inc. 
Dept. O, Box 766 
Old Saybrook, CT 06475 


Thrust Log Splitter 
This is a nonhydraulic horizontal wedge. 
Thrust Mfg., Inc. 


6901S, Yosemite 
Englewood,CQ 80110 


Knotty Wood 
They offer a tractor-driven cordwood saw. 


Knotty Wood Splitter Co. 
Route 66 
Hebron, CT 06248 


Woodland Splitters 
P.O. Box 976 
Oak Brook, IL 60521 


Hand-Operated Hydraulic Splitter 


Woodland Splitters 
P.O. Box 976 
Oak Brook, IL 60521 
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Stringy, Hard-to-Split Woods 
Elm, black gum, hackberry, eucalyptus, 
pinyon, locust, willow, yellow birch. 


On logs up to 19 inches long by 18 inches 
wide, use a homeowner hydraulic splitter. 
(Screw-type units are often inadequate for 
these woods). 





On logs 19 to 36 inches long by 18 to 30 inches 
wide, use a professional hydraulic splitter. 
(Screw-type units not recommended for these 
woods). 





Tractor-Mounted Log Splitter 


SI Mac Design 
9 Vista Ver«e 
Portola Valley, CA 94025 


SAWMILL EQUIPMENT 

Gaubert Saws 
Gaubert makes a series of electric circular 
saws with 500 or 600 millimeter blades for both 
sawing logs and rough-cutting lumber. Tractor 
PTO and three-point-hitch adaptations are also 
available. 


A. Gauberi 16700 
16700 Ruffec 
Bordeaux, France 





Gaubert Circular Saw Gaubert 


Speedy Cord Saw 

This saw will cut hardwood slabs or logs toe 
8 inches in diameter at the rate of 120 cubic 
feet (about a pickup load full) in 30 minutes 
time. Three models are available; one trailer, 
one three-point-hitch mount, and one on skids. 


Speedy Cord Saw 

Winona Attrition Mill Co. 
1009 W. 5th St. 

Winona, MN 55987 


Mini-Mite 

The Mini-Mite can handle logs up to 18 
feet in length. Equipped with hydrostatic 
carriage drive, the unit can produce true dimen- 
sion lumber with a maximum cut of 414 inches 


Meadows No. I Standard Saw Mill 
Meadows Mills Co. 


Pokrandt 


Pokrandt manufactures a tractor-mounted 
combination cordwood saw and wood splitter. 
The saw is driven off a tractor PTO; the wood- 
splitter is powered by the tractor’s hydraulic 
system. Units may be purchased separately. 


Richard Pokrandt Mfg. 
RD 3, Box 182 
Tamaqua,PA 18252 
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by 12) inches. The saw is designed to be towed 
with a pickup and can be set up on the site in 
45 minutes. 


Mini-Mite Transportable Sawmill 
International Enterprises of America, Inc. 
$931 N.E. Columbia Blvd., P.O. Box 20427 
Portland, OR 97220 


Meadows Portable Mill 
Easily moved and set up, the Meadows No. 1 
mill features a 15 foot carriage on four sets of 


roller bearing travelers, 6 inch wheels, and a 
48 inch blade. 


Meadows Portable Sawmill 
North Wilkesboro, NC 28659 





Belsaw 


Belsaw offers a variety cf power sawmill 
equipment, including two sizes of sawmills, a 
self-feed rip saw, and a chain saw grinder. The 
smaller mill handles logs up to 18 inches in 
diameter, 14 feet in length, while the large mill 
will take a 36 inch diameter, 24 foot log. 


Beisaw Power Toois 
4103 Field Bidg. 
Kansas City, MO 64111 
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Glen-Bel’s Country Store 
Rub 
Crossville, TN 38555 


Laredo 

‘The Saw and Emery Laredo Model SEL-005 
requires 3 to 5 hp. and is available in two 
models: with stationary engine or three-point 
tractor PTO. The saw (14 inches in diameter) 
and the emery (12 inches diameter) will reach a 
maximum 2,200 rpm. 


Laredo, S.A. Industria e Comercio 
Rua 1} de Agosto, 11-67 
17.100 Bauru (SP), Brazil 


WINCHES 
Fulton 900 
Fulton’s 900 Series winches are available 
with rated load capacities of 1,000, 1,500, and 
2,500 pounds. Special features include a Load- 
Lek automatic brake system and large drum 
diameters for use with steel cable. 


Fulton Mfg. Co. 
1912 S. Eighty-second St. 
Milwaukee, WI 53219 


Lug All 

Lug All makes cable ratchet lever winch- 
hoists in 4 to $ ton capacities. Designed to lift, 
pull, lower, bend, or stretch in any position and 
at any angle, Lug All winch-hoists are available 
wich all types of hooks and with cable lengths 
up to 50 feet. 


Lug All 
538 Lancaster Ave. 
Haverford, PA 19041 


Forestry Suppliers, Inc. 
Box 8397 
Jackson, MS 39204 


Superwinch 

These 12-vole electric winches come in 12 
different models. The winches bolt on to a 
vehicle's bumper and draw power from the 


battery. 
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Superwinch, line. 
Connecticut Route 2 
Putnam, CY 06260 


Trewhella Monkey Winch 

Designed for pulling up trees and hedges, 
and for land clearing, the Monkey Winch is 
strong and light and has two speeds and a reverse 
gear. A lightweight model, the Spacemaker, ts 
recommended for pulling, lifting, and clearing 
small trees. The Monkey Wire Strainer for 
mending broken fences or stretching new wire is 
also available. 


Trewhella Monkey Winch 

‘Trewhella Bros., Ltd. 

Rolfe Street. Smethwick 

Warley, Wet Midlands, B66 2BA, U.K. 


Sasgen 

Sasgen makes all-purpose winches in 2, 5, 
and 15 ton capacities. An automatic safety brake 
handle holds the load in any position. 


Sasgen Derrick Co. 
3101 W. Grand Ave. 
Chicago, IL 60622 


Tirfor 

The Tirfor is a fully portable pulling-lifting 
or lowering machine that can be used for many 
purposes, including tree felling. Ie can increase 
the human effort by up to 85 times. 


Tirfor Lifting & Pulling Machines 
Tirfor, Ltd. 
Halfway, Sheffield S19 5GZ, U.K. 


Fulton General Purpose Winches 

Fulton winches come in load capacities rang- 
ing from 900 to 1,500 pounds; all feature a one- 
piece reinforced frame, two-way ratchets, and 
gears of high carbon steel. Also listed in these 
catalogs are free-spooling winches, come-alongs, 
a variety of hoists, and screw and mine-type 
jacks. 


Cumberland General Store 
Box 479, Rt. 3 
Crossville, TN 38555 


Glen-Bel’s Country Store 
Rt. 5 
Crossville, TN 38555 
Belknap, fne. 

P.O. Box 28 
Louisville, KY 4020] 


Airborne 

Airborne, a government surplus store, offers 
a wide variety of hand and electric winches, 
Maximum capacities of the hand winches range 
from 1,200 to 2,000 potinds;: the Larger electric 
winches, designed for more rugged ise, have 
4,000 to 8,000 pound pull ratings. 

Also available are hand-operated rope pulls, 
which combine hoist, winch, and puller for 
smaller jobs around the home or farm. 


Airborne Sajes Co. 
8501 Steller Dr., P.O. Box 2727 
Culver City, CA 90230 


More-Power Puller 


The More-Power Puller is a portable, two- 
ton block and tackle unit with %, inch wire 


Shay ct, 


cable in 26, 36, or 46 foot lengths. 


Wyeth-Scott Co. 
85 Dayton Rd., Re. 16 East 
Newark, OH 43055 
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Tirfor Lifting Machine 





Forestry Suppliers 
P.O. Box 8397 
Jackson, MS 


$9204 


VITA Overhead Hoist 


VITA is an international service agency that 
functions as a clearinghouse for information on 
village-scale technology and low-energy agricul- 
tural methods. Among the voluminous plans 
they have.developed for international distribu. 
tion (primarily to developing countries) is this 
casily constructed triped-type hoist that can 
he either electrically powered or hand operated, 
VIFA also has a plan for a jack-type post puller 
made of angle iron and a clevis and chain. 


Volunteers in Technical Assistance 
3706 Rhode Island Ave. 
Mt. Rainier, MD 20822 


Levalift 

Levalift 117 Pull Hoist, a general-purpose 
pulling machine, can be used for large jobs, such 
as extracting trees. It is available in 34, 11A, 3, 
and 41/4 ton sizes. 


Herbert Morris, Led. 
P.O. Box 7 
Loughborough LEE] ERL, U.K. 
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Wire Sizainers 

Wire Strainers /Stretchers, useful for mencd- 
ing broken fences or stretching new wire around 
posts, vary in their pulling and holeling capa- 
bilities. Certain models are for smaller tasks and 
utilize conventional chain; others require heavy- 
duty chain and can be used on many types of 
wire. 


G.V. Donald Africa (Pty), Ltd. 
P.O. Box 1489 
Port Elizabeth 600 S, Africa 


Berry-Hill, Led. 
75 Burwell Ri. 
St. Thomas, Ontario, Canada 


Trewhella Bros., Ltd. 
Rolfe St., Smethwick 
Warley, West Midlands B66 2BA, U.K. 


Drival, Led. 
Churchbridge, Wks 
Cannock, Staffs WS1 S}P, U.K. 


Hans Nicolaisen 
Box I8 
Piainfieddd, NH 08781 


Banana Conveyor 

A winch-powered conveyor has been devel- 
oped by the Overseas Department of NIAE to 
meet the needs of banana producers for a 
simple, mechanical carrying system to transport 
bananas from the field to the boxing plant. The 
conveyor, the department feels, may possibly be 
used in other field transport situations. 

Powered either by hand or electric winch, it 
includes branch lines, ravine crossings, transfer 
rails, and switch points. A booklet describing 
the whole system and its components is available 
from the Overseas Department of the NIAE. 


Tropical Agricultural Engineering Information 
Overseas Department 

National Institute of Agricultural Engineering 
Silzoe, Bedfordshire, U.K. 


Heavy-Duty Shrub Puller 
Anchoring this tool to the ground by foot, 
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Wieduiics - .. .... ~ 4) xthe-cperton grape the shiab, <coush) stalks operator grasps the shrub, cotton stalk, 
thistle, sorghum or maize roots, or young tree in 
the jaws of this tool, and removes the stem by 
pulling back on the tall handle. No bending 
is involved. The maximum jaw opening is two 
inches. 


Project Equipment, Ltd. 
Rednal Ind. Estate 
Oswestry, Salop, UK. 


Hans Nicolaisen 
Box 18 
Plainfield, NH 03781 


POWER SCYTHES 
Echo SRM 
This is a shoulder-type brush cutter with a 
two-cycle engine integrated into the operating 
rod. It features a safety guard, muffler, and 
vibration-damping cushions, with a total weight 
of 6.8 kilograms. 


Echo SRM, Echo Chain Saw Div. 
Kiorita Corp. of America 

350 Wainwright 

Northbrook, IL 60062 


CeCoCo Power Scythe 

Shoulder. or knapsack-mounted seythe f fea- 
tures a 1.2 hup., two-cycle engine that is inde- 
pendently suspended for minimum vibration 
and heat. Circular blade automatically stops 
rotating when it comes in contact with a stone 
or other obstacle. Weight: 11 kilograms. 


CeCoCo Power Scythe 
P.O. Box 3, Ibaraki City 
Osaka Pref 567 Japan 


Stihl Brush Cutters 

Stihl produces a complete line of power 
brush cutters ranging from the very light FS150 
to the professional FS202. Larger models are 
available with either two-cycle or electric engines. 
The variety of available cutting tools includes 
brush knives, grass trimmers, chipper tooth 
biades, and scratcher tooth blades. 





Stihi Inc. 
Box 5514 
Virginia Beach, VA 23455 


Andreas Stihl Maschinenfabrik 
Postfach 64 
705 Waiblingen, West Germany 


Kyoritsu Power Scythe 
Kyoritsu Noki Co., Ltd. 
Seiwa Lbd., 1-6-8 
Nishishinjuku, Shinjuku-ku 
Tokyo 160, Japan 


Hoffco Power Scythe 


Comet Industries 
25 Washington Ave. 
Richmond, IN 47374 


Rewce Brushking 


Rowco Mfg. Co,, Inc. 
48 Emerald 
Keene, NH 03431 


Alpina Brush Cutters 

There are three models, ranging from 1.5 
to 2.5 hp. and they can be used by the home- 
owner or the professional. 


Alpina 8.P.A. 
$1015 Conegliano 
S, Vendemiano (TV), Italy 


Alpina North America 

Mr. H.J. Hutchinson 

Box 313 

Trail, British Columbia VIR 4L6, Canada 


Husqvarna Clearing Saw 

Accessories for this power saw include a 
harness for the operator, and two sizes of blade 
guard. The engine is a two-stroke, single-cylin- 
der, air-cooled model, and weight without har- 
ness or transport blade guard is 10.6 kilograms. 


Husqvarna Vapenfabriks AB 
Husqvarna, Sweden. 
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iii °° 2 Sa. =~ 
151 New World Way 
South Plainfield, NJ 07080 


ORCHARD HARVESTING EQUIPMENT 


Friend Orchard Equipment 

Their canvas bags and buckets are durable 
harvesting bags for all kinds of fruit, including 
special designs for peaches and easily bruised 
apples. Picking straps and picking harness are 
also available separately. 

Orchardkraft. wood ladders are designed 
especially for fruit harvesting; they have a wide 
Hare bottom and are well balanced. Available 
in open top style, pointed top style and three- 
point step ladders. Also have extra-strong alu- 
minum fadders. Other harvesting equipment is 
also available. 


Friend Mfg. Corp. 
Gasport, NY 14067 


Maktefot Picker 

This is a lightweight pole-and-sleeve-type 
picker designed to cut stems at exactly the 
proper length, and thus minimize spoilage. The 
aluminum rod telescopes to 12 millimeters, with 
the woven linen chute having internal baffles to 
cushion the fruit fail. 


Maktefot, Ld. 
12 Hadekalim St. 
Had Hasharon, Israel 


Pflucki Fruit Gatherer 

The Pflucki Fruit Gatherer, a smal] pole- 
mounted unit appropriate for cherries and 
plums, snags the fruit stem in a set of metal 
tines and drops the fruit into a small plastic box. 


Metaliwarenfabrik Naegeli AG 
P.O. Box CH-8594 
Guettingen, Switzerland 


Pole Picker 

This pole-mounted avocado picker, equipped 
with a nylon bag to catch fruit, can be mounted 
on any size pole. A collapsible aluminum pole 
that exiends for several meters for tall trees, as 
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‘Tachsir Led. Metal Works 
25 Hamlacha St. 
Holojn Industrial Center, Israel 


Felli Deidone 

Villafrancea Verone 

Via A. Messedaglia, 20, Italy 
Pinza Cogliolive (Olive Pluckers) Cumberland Fruit Picker 
These pliers have a patented rolling device 


which allows them to slide along branches to hat- picker attaches to any round-ended pole. 
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ANCHOR Xx X 
BULLDOG x 
COUNTRYSIDE x xX 
CUMBERLAND xX x. xX Xx xX xX 
GLEN-BEL Xx X x 
A.M, LEONARD xX x xX xX x x 
STANLEY HYDRAULIC TOOLS x xX 
TRUE TEMPER xX x x 
UNION FORK X Xx 
MOTHER'S GENERAL STORE pe x x 
NASCO xX x xX 
FORESTRY SUPPLIERS x x X x x x 
SEYMOUR SMITH & SON, INC. X 
SOTZ CORP. Xx 
OLEY TOOLING, INC. xX 
TRADEWINDS, INC. x 
SEYMOUR MEG. CO. x 
BELKNAP, INC. xX xX x x xX 
CENTRAL TRACTOR x 
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Made from galvanized wire, this fruit 
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Cumbertana General Store Tree Stand 
Re. 3, Box 479 ; ; For hunters, photographers, bird and animal 


Crossville, TN 38555 watchers, tree trimmers, and fruit pickers, this 


| stand can be locked in a tree with its poly rope 


to the tree. The tree stand will remain securely 
fastened in the tree, even with movement of the 
stand user. 


Wamco 
L009 W. Fifth St. 
Winona, MEN | 55987 


Cumberland 
Frutt Picker 
Cumberland General Store 
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CEAF S.N.C.F. LLISILETTI xX xX 
ENGLISH TOOLS, LTD. x x Xx 
FERFOR x x 
FISKARS, AB xx x 
HINDUSTAN ENGINEERING CO. X 
KUMAON AGRLHORTICULTURE STORES X x 
KUMAON NURSERY x x 
KUMAR INDUSTRIES x x 
GEO. PIKE, LTD. x 
SOCIETE DES FORGES TROPICALES x 
FRANZ SONNLEITHNER K.G. xX 
SPEAR & JACKSON TOOLS, LTD. aon x x x 
STANLEY GARDEN ‘TOOLS, LTD. x 
SYNDICATE DE L'OUTILLAGE x x x 
W. TYZACK SONS & TURNER, LTD. x 
UBUNGO FARM IMPLEMENTS x x x 
UNITED REPUBLIC OF TANZANIA X 
WOLF AND BANGERT WERKEUG FABRIK x 
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~l1l- Livestock Equipment 
fee ee ee Bosses | 





Depending an the type of livestock and the Other local raisers, the cooperative extension 
actual number of animals or birds a farmer agent, and magazines devoted to a specific animal 
raises, equipment may be a large expenditure or or breed can also be helpful in locating informa- 
a relatively smali one. A handy farmer can tion on equipment. 


build his own pens, coops, fences, feeders, and | 
small buildings. 


GENERAL SOURCES OF LIVESTOCK EQUIPMENT 


The following sources carry most of the Brower Mfg. Co. 
equipment in which you might be interested for 610 S. Fifth St. 
raising poultry, rabbits, pigs, cows, or horses. Quincy, HL 62301 





Her werk is never done! In an 
old advertisement, we see the 
family cow separating her own 
cream with treadle power— 
illustrating the true meaning of 
selfesufficiency. 

The Favor Sr asleome ni News, 1904 


Pay te eg eh ee wes, 






































901 Janesville Ave. crates are available. 

Fort Atkinson, WI 53538 

Quinn Machinery Division of Zeidlers, Inc. 
Box 130 

Boone, JA 50036 


A variety of feeders, waterers, hog equip- 
ment, nursing equipment, and poultry equip- 
ment is offered. 


This company manufactures Daisy gravity 
and pressure waterers. 


The Pearson Bros. Co, 
P.O. Box 192 

Galva, IL. 61434 
Shenandowh Mfg. Co. 
Box 839 

Harrisonburg, VA 22801 


They offer a wide variety of specific equip- 
ment for most farm animals, a large assortment 
of veterinary supplies, feeders, waterers, trans- 
porting equipment, and related agricultural 
supplies. 
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A variety of feeders and waterers, brooders, 


Nasco Agricultural Sci ences “i Feeders, waterers, stalls, and farrowing 
| 
| and metal nests can be found. 














LIVES LOCK EQUIPMENT 





Southeast Mfg. Co., Inc. 
Route 2 Box 275 
Joplin. MO 64801 


They carry stock racks for transporting small 
animals in pickup trucks and large portable hay 
feeders. 


Tomsicek Mfg. Co. 
1419 Adams Blvd. 
Ithaca, NE 68033 


They manufacture portable hay feeders. 


Wadler Mfg. Co., Inc. 
Raute 2 Box 76 
Galena, KS 66739 


They carry oilers, livestock scales, hay feed- 
ers, assorted chutes, and crates. 


WLC Co,, Inc. 
Sedlia, IN 56067 


They have « wide variety of feeders, farrow- 
ing crates, stock tanks, and gates. 


INTERNATIONAL SOURCES OF 
GENERAL LIVESTOCK EQUIPMENT 
Ets Louis Teilier 
Athies-Sous-Laon 
02000 Laon, France 


Large transport eauinment for livestock and 
feeders are available. 


SKA 3.4.5. 
36066 Sandrigo (VI) 
italy 


This company offers equipment for small- 
to large-scale livestock raising, including poultry, 
rabbits, cattle, and swine. 


NORTH AMERICAN SOURCES OF RABBIT SUPPLIES 
Bass Equipment Co. 

Box 352 

Monett, MO 65708 


They handle a full line of rabbit-raising 
equipment. 


Maple Grove Rabbit Farra 
Chadsey Rd. 
Pownal, ME 04069 


A wide range of rabbit-raising equipment, 
rabbits, and books are offered. 


Mother's General Store 
Box 506 
Flat Rock, NC 28730 


They stock metal hutches and drinking 
tubes. 


Nasco Agricultural Sciences 
901 Janesville Ave. 
Fort Atkinson, WE 53538 


Feeders are available. 


WLC Co.,, inc. 
Sedalia, IN 46067 


Nest boxes, feeders, waterers, and hutches 
are available. 


INTERNATIONAL SOURCES OF RABBIT SUPPLIES 
S$elf-Sufficiency and Small-Holding Supplies 
The Old Palace, Priory Road 
Wells, Somerset BA 5 1SY, U.K. 


Waterers; cage-size hay racks. 


NORTH AMERICAN SOURCES OF 
SUPPLIES FOR COWS, CALVES, AND DAIRYING 


American Village Institute 
440 Meyers St. 
Kettle Falls, WA 9914} 


They offer a butter churn, butter molds, and 
a butter paddle. 


Belknap, Inc. 
Box 28 
Louisville, KY 40201 


This company manufactures haiters, leaders, 
feeders, weaners, kickers, dehorners, and bells. 


Chore-Boy Division 
Gloay and Co. Inc. 
Cambridge City, IN 47327 


They carry milking systems. 
Countryside Catalog 


Route I, Box 239 
Waterloo, WI 53594 
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K& K Nurs-Ette Atitomatic Calf Feeder 


K& K Mfg. 








Milking pails are available. . 


Cumberland General Store 
Rr, 3, Box 479 


Crossville, TN 38555 


‘They have nursery items including nipples, 
caif weaner, cow kicker, bull rings, horn weights, 
dehorner, bells, falters, and health care acces- 
sories. 


Glen-Bel Country Store 
Rt. 5 


Crossville, TN $8555 


They offer cattle teaders, dairy halters, bul! 
tings, bells, calf weaners, cow kickers, and 
grouming aids. 


K&K Mfg., Inc. 
Rogers, MN = 55374 


They have Nursette feeders for calves, bottle 
feeders, and dry automatic feeders. 
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The Chore-Boy Mitking System: a two-unit pipeline 
system that can be installed and in use in an hour. 
Gloay and €o. 









K-W Mfg. Co., Inc. 
800 Marion Rd, 


Sioux Falls, SD 57106 


They have pole syringes and calfers, 


Marting Meg, 
Washington Court House, OF 43160 


Feeders, waterers, scales, chutes, shelters, 
and oilers are available. 


Montgomery Ward (cataleg) 
1000S. Monroe St. 
Baltimore, M)) 21252 


‘Lnere are stock tanks, feeders, waterers, 
lagging gums, home pasteurizers, and milk filters. 


Mother's General Store 
Box 506 


Flat Rock, NC) 28731 


Halters and bells are available. 











Nasco Agricultural Sciences 
OL Janesville Ave. 
Fort Atkinson, WE 53558 


There is a wide variety of halters and leads, 
grooming accessories, bout and horn equipment, 
blankets, home pasteurizers, and a wide assort- 
ment of dairying equipment including testing 
supplies. 


Sears, Roebuck & Co, 
Farm anc Ranch Catitlog 


‘Pliey have feeders, milk pasteurizers and 
Fouteer chun is, 


Schowsaw, Lie. 
Rt 2 


Pulaski, WE Sd M2 


‘They lave large wagon feeders and gates. 


NORTH AMERICAN SOURCES OF GOAT SUPPLIES 


Countryside Catalog 
Re 1. fhox 236 
Waterloo, WH 
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They have harnesses and dairying supplies. 


Hocgger Supply Co. 
Bos {90099 


College Park, GA 30549 
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Parts are avadeble for 
making your own feeder. 


This peculiar-looking device ts an aid to keeping those 
pesky, sometimes dangerous, flies and other insects off 
your cows. It is a canvas roll which ts filled with any 
absorben? matertal like cotton rags, The roll is then 
saturated with rotenone and lubricating oil and sus- 
pended between two poles slightly lower than the 
back height of an average cow. The animals, after an 
introduction by walking them under the roll once or 
twice, will return to it on theiy own, says Gayle 
Treadwell of Beeville, Texas; it keeps insects under 
control. 
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New Delphos Mfg. Co. 
Delphes, OH = 45833 


They have a variety of feeders, waterers, 
metal nests, and vent accessories. 


Ronson Farms 
P.O. Box 12565 
Columbus,OH 43212 


They offer feeders, incubators, brooders, 
cages, pouitry pickers, chicks, pigeons, pheasants, 
waterfowl, quail, doves, books, and aviary acces- 
sories. 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 


They list feeders, waterers, steel poulery 
nests, cartons, chickens, ducklings, goslings, and 
mallards. 


Stremberg's Pets Unlimited 
50 Lakes Route 
Pine River, MN 56474 


They carry feeders, waterers, incubators, 
chicken pluckers, chicks, bantams, ducklings, 
goslings, and books. 


Productions Master S.A. 
Apartado Postal 74-057 
Calzada de Tlalpan 1606 
Mexico 13, D.F. 


Feeders, waterers, and brooders are avail- 
able. 


INTERNATIONAL SOURCES OF POULTRY SUPPLIES 


CeCoCo 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


They have egg washers and sorters. 


Dalton Supplies, Ltd. 
Nettlebed, Henley on Thames 
Oxon, U.K. 


They carry marking equipment. 


PAL, Ets. P. Lecieux & Cie 
rue du Riez 
59112 Annoeullin, France 


LIVESTOCK EQUIPMENT 





Feeders and breoders can be ordered. 


Self-Sufficiency and Smali-Holding Supplies 
The Old Palace, Priory Road 
Wells, Somerset BA 5 ISY, U.K. 


Feeders, poultry houses, and identification 
equipment can be found here. 


NORTH AMERICAN SOURCES OF SHEEP SUPPLIES 
Belknap, Inc. 

P.O. Box 28 

Louisville, KY 40201 


They carry shears. 


Columbia Cutlery Co. 
P.O. Box 123 
Reading, PA 19603 


They have a variety of sheep shears. 


Countryside Catalog 
Rt. L, Box 239 
Waterloo, WI 53594 


They have shears and wool cards. 


K & K Mfg,, Inc. 
Rogers, MN 55374 


They carry Nursette lamb feeders, nipples, 
and tube assembly parts. 


Nasco Agricultural Sciences 
901 Janesville Ave. 
Fort Atkinson, WI 58538 


They offer marking equipment, cards, 
halters, blankets, nursing supplies, castrators, 
lambing instruments, and a variety of shears. 


INTERNATIONAL SOURCES OF SHEEP SUPPLIES 


Dalton Supplies, Ltd. 
Nettlebed, Henley on Thames 
Oxon, U.K. 


They have lamb-bar feeders, lambing instra- 
ments, ram harnesses, ewe-bearing retainers, 
and castration rings. 


Kumaon Nursery 
Ramnagar 
Nainital, U.P, India 
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Many compantes offer the parts for fabricating a 


feeder at home. . . 
K & K Mig. 


ASSEMBLY FEATURE 


12" Long Food Grade’ g 
Plagne Tube 










Threaded Parts 
For Firm Mounting 


... orasa preassembled unit. 
K& K Mfg. 


—emeys 


They carry shears, 


R.A. Lister Agricultural, Ltd. 
Dursley 
Gloucestershire GL 11 4HS, U.K, 


Electric- or engine-powered sheep shears are 
available. 


Self-Sufficiency and Small-Holding Supplies 
The Old Palace, Priory Road 
Wells, Somerset BA5 ISY, U.K. 
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Custom Build Your Own Feeder 





Cut a %” hole in a suitable container 
and install the nipple and tube assembly 
dest Suited to your needs. 


Brass Cottar Prevents 
Nuppte Pull Off 


Crescen’ Cut 
For Vahe 
Action 


Exctusive internal 
Chock Vaive 














Shears and shepherd's crooks are available. 


Ubungo Farm Implements Mfg. Co. 
P.O. Box 2669 
Dar-Es-Salaam, Tanzania 


They carry shears. 


NORTH AMERICAN SOURCES OF HOG SUPPLIES 
Belknap, Inc. 
P.O. Box 228 
Louisville, KY 4020) 





‘They have feeders, holders, and marking 
equipment. 
Brower Mig. Co, 
tHOS. Fittle St. 
Quincy, EL. 62301 


Hog-holding crates, farrewing pens, and pig 
brooders are available. 


Countrvside Catulog 
Rt. b. Box 259 
Watcrlog, WE 535% 


‘Phey handle larnuesses. 


Curaberland Geaeral Store 
Rt. 3. Box 470 
Crossville, EN 38355 


They otter holders, feeders, waterers, and 
marking equipment, 


Glen- Bel Enterprises 
Ri 5 
Crossville, VN 38555 


“they carry feeders. 


KR K Még., Inc. 
Rovers, MN 55374 


They bave a nurse-erte piglet feeder. 
Marting Mig. 
Washington Court House, OF 43160 


They carry a large variety of feeders, 
waterers, hog houses, holders, vilers, and scales. 


Montgomery Ward 
1006 5. Monroe St. 
Baltimore, MT) 21232 
They handle feeders, waterers, holding 
crates, and farrowing stalls, 


Nasco Agricultural Science 
9OL Tanesville Ave, 
Fort Atkinson, WI 53538 


Marking equipment, castrators, holders, 
feeders, waterers, and scales are available. 


New Delphos Mfg. Co. 
Delphos, OH £5833 






LIVESTOCK EQUIPMENT 





Feeders are available. 


Winona Ataition Mill Co. 
tOO9 W. Fifth St. 
Winona, MN | ©5987 


‘They ha: e creep feeders. 


INTERNATIONAL SOURCES OF HOG SUPPLIES 


Agromet Motoimport 
00-950 Warszawa, ul. 
Przemyslowa 26, Poland 


Waterers and farrowing cages are available. 


Dalton Supplies, Ltd. 
Nettlebed, Henley on Thames 
Oxon, ULK. 


They have weighbands. 


PAL, Ets. P. Lecieux & Cie 
roe du Riez 
SYELZ Annoeallin, France 


‘They offer feeding equipment, waterers, and 
farrowing pens. 


Productions Master S.A. 
Apartailo Postal 74- 057 
Calzada de Tlalpan 1606 
Mexico 13, DF. 
They have feeders and waterers, 


Sel-Safheieney and Smiall-Holding Supplies 
The Old Palace, Priory Re. 
Wells, Somerset BAD ISY, ULK, 
They carry tethering equipment and har- 
nesses. 


SOURCES OF BEEKEEPING EQUIPMENT 


Dadant and Sons, Inc, 
Hamilton, IL 62341 

They have beekeeping equipment and 
supplies for honey production. 


Glen-Bel’s Country Store 
Rw 5 
Crossville, TN 38555 
They also have beekeeping equipment and 
supplies for haney production, 
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“Fhe Walter Kelly Co. 
Clarkson, KY 42726 


‘They have a variety of equipment, supphes 
fer honey production, and books, 


Parowan Honey & Mfg. Co. 
P.O. Box 305 


Parowan, UT 84761 


They offer extracting equipment for large 
or small beekeeping. 


The AL Root Co, 
623 W. Liberty Se. 
Medina, OH 44256 


There are a variet; of equipment and sup- 
plies for honey production, books, and a maga: 


zine called Gleanings in Bee Culture. 


Sears, Roebuck & Co. 
Farm & Ranch Catalog 


specced ari rracr scan pesscn pein Anan tc icaincanccaneysseaaccanccssacicettRnaenin~—iyisint dnndinetmnanurrss ear 
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Beekeeping equipment and supplies for 


honey production can be ordered. 


Suustrenin Bee Supply Center 
P.O. Box 225 


Eighty Four, PA 15330 


A variety of beekeeping equipment, honey 
production supplies, and books are available. 


Bee Flat Scale 

An interesting production connected with 
beekeeping is Ure Bee Flat Scale Kit. This small 
kit coniaius all the hardware necessary to con- 
struct @ permanent sctle under the beehive, 
allowing the beekeeper to easily check on honey 
production in all seasons with ao mMinimun 
amount of work, 


Bee Flat Scale Company 
Route + Box 65-F 


Reedsport, OR 97467 
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“Fhe Walter Kelly Co. 
Clarkson, KY 42726 


‘They have a variety of equipment, supphes 
fer honey production, and books, 


Parowan Honey & Mfg. Co. 
P.O. Box 305 


Parowan, UT 84761 


They offer extracting equipment for large 
or small beekeeping. 


The AL Root Co, 
623 W. Liberty Se. 
Medina, OH 44256 


There are a variet; of equipment and sup- 
plies for honey production, books, and a maga: 


zine called Gleanings in Bee Culture. 


Sears, Roebuck & Co. 
Farm & Ranch Catalog 
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Beekeeping equipment and supplies for 


honey production can be ordered. 


Suustrenin Bee Supply Center 
P.O. Box 225 


Eighty Four, PA 15330 


A variety of beekeeping equipment, honey 
production supplies, and books are available. 


Bee Flat Scale 

An interesting production connected with 
beekeeping is Ure Bee Flat Scale Kit. This small 
kit coniaius all the hardware necessary to con- 
struct @ permanent sctle under the beehive, 
allowing the beekeeper to easily check on honey 
production in all seasons with ao mMinimun 
amount of work, 


Bee Flat Scale Company 
Route + Box 65-F 


Reedsport, OR 97467 





LIVESTOCK EQUIPMENT 





They have feeders, holders, and marking 
equipment. 


Brower Mig. Co. 
G16 S. Fifth Sr. 
Quincy, IL 62301 
Hog-halding crates, farrowing pens, and pig 
broaders are available. 


Countryside Catalog 
Re. I, Box 239 
Waterloo, WE 53594 


They handle harnesses. 


Cumberland General Store 
Rt. 3. Box 479 
Crossville, FN 38555. 


‘They offer holders, feeders, waterers, and 
marking equipment. 


Glen-Bel Enterprises 
Ru 5 
Crossville, TN $8555 


They carry feeders. 


K& K Mfg, Inc. 
Rogers, MN 55374 


They have a nurse-ette piglet feeder. 


Marting Mfg. 
Washington Court House,OH 43160 


They carry a large variety of feeders, 
waterers, hog houses, holders, oilers, and scales, 


Montgomery Ward 
1000S. Monroe St. 
Baltimore, MD 21232 


They handle feeders, waterers, holding 
crates, and farrowing stalls. 


Nasco Agricultural Science 
901 Janesville Ave. 
Fort Atkinson, WI 53538 


Marking equipment, castrators, holders, 
feeders, waterers, and scales are available. 


New Delphos Mfg. Co. 
Delphos, OH 45833 





Feeders re available. 


Winona Attrition Mill Co. 
1009 W. Fifth Se. 
Winona, MN = ©5987 


They ha: e creep feeders. 


INTERNATIONAL SOURCES OF HOG SUPPLIES 
Agromet Motoimport 
00-950 Warszawa, ul. 
Przemyslowa 26, Poland 


Waterers and farrowing cages are available. 


Dalton Supplies, Ltd. 
Nettlebed, Heniey on Thames 
Oxon, U.K. 


They have weighbands. 


PAL, Ets. P. Lecieux & Cie 
rue dee Riez 
59112 Annoeullin, France 


They offer feeding equipment, waterers, and 
farrowing pens. 


Productions Master S.A. 
Apartado Postal 74- 057 
Calzada de Tlalpan 1606 
Mexico 13, D.F. 


They have feeders and waterers. 


Self-Sufficiency and Small-Holding Supplies 
The Old Palace, Priory Rd. 
Wells, Somerset BAS ISY, U.K. 


They carry tethering equipment and har- 
nesses, 
SOURCES OF BEEKEEPING EQUIPMENT 


Dadan: and Sons, Inc. 
Hamilton, IL 62341 


They have beekeeping equipment and 
supplies for honey production. 


Glen-Bel’s Country Store 
Rt. 5 
Crossville, TN 38355 


They also have beekeeping equipment and 
supplies for honey production. 
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‘Fhe Walter Kelly Ca. 
Clarkson, KY 42726 





They have a variety of equipment, supplies 
tor heney production, aud books. 


Parowan Honey & Mfg. Co. 
P.Q. Box 305 
Parowan, UT 84761 

They offer extracting equipment for large 
or small beekeeping. 


The A.£ Root Co. 
623 W. Liberty St. 
Medina, OH = 44256 

“There are a variet? of equipment and sup- 
plies for honey production, books, and a magia- 
zine called Gleanings in Bee Culture. 


Sears, Roebuck & Co. 
Farm & Ranch Catalog 


The Bee Flat Scale 
Bee Flat Scale Co, 





Beekeeping equipment and supplies for 
honey production ca be ordered. 


Sunstream Bee Supply Center 
P.O. Box 225 


Fighty Four, PA 15330 


A varicty of beekeeping equipment, honey 
production supplies, and books are available. 


Bee Flat Scale 

Au interesting production connected with 
beekeeping is the Bee Flat Scale Kit. This small 
kit contains all the hardware necessary to con- 
struct a permanent scale under the beehive, 
tllowing the beekeeper to easily check on honey 
production in all seasons with 2a minimum 
amount of work. 


Bee Flat Scale Company 
Route ‘ft Box 65-F 
Reedsport, OR 


974167 
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edited by Nancy J. Moore 


The uses of a farm pond are as varied as its 
owners. For some, ponds perform the vital func- 
tion of praviding water for home and livestock. 
To many people, the pond is a great source of 
recreation and relaxation—swimming, boating, 
and fishing in summer, and skating in winter. 
The pond serves as a catch basin for pasture 
runoff during rainstorms and is often the only 
water source for a range area in the event of fire. 
Insurance companies have been known to lower 
premium costs for owners of farm ponds. 

Pond water is particularly rich in organic 
material when it contains fish and algae. 
Resourceful farmers can use this nutrient-rich 
water for crop irrigation, and benefit from the 
fertilizer boost as well. The extra bit of work 
and planning necessary for a successful farm 
pond is easily offset by these benefits. 


AN INTRODUCTION TO AQUACULTURE 


by William O. Mclarney, Ph.D. 


The best argument for aquaculture is based 
on the ever-increasing need for protein foods. 
Fish and aquatic invertebrates are efficient food 
converters, capable of producing more protein 
per unit area from the same amount of food 
than their warm-blooded counterparts. The 
quality of protein is the highest available from 
animals and is the lowest in fat content. 

The farm pond is usually stocked with large- 
mouth bass and bluegills, and is designed to pro- 
vide sport fishing with food as a fringe benefit. 
Even when managed with recreation in miad, the 
farm pond has been shown to produce a sub- 
stantial amount of edible fish and, it is my belief 
that, properly managed, it could become a really 
significant factor in the nourishment of many 
families, 

More than a few American farmers have 
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made the logical transition from eating pond 
fish to fish culture for the express purpose of 
food production, often on a commercial scale. 
They are usually encouraged to go into farming 
rainbow trout or channel catfish. The former 
species has produced fantastic yields but re- 
quires a large and dependable supply of water 
at a constant temperature—a condition which 
can be met by only a few landowners. Catfish 
farming is more amenable to most farmers as it 
can profitably be carried out in warm, still 
water, 

Almost all trout farmers use antibiotics, not 
only in disease treatment, but as a prophylactic 
measure in their stock’s diet. Use of antibiotic 
feeds is increasing in catfish culture, and many 
farmers also apply chlorinated hydrocarbon 
herbicides as a matter of course. Researchers at 
the New Alchemy Institute in Falmouth, Massa- 
chusetts, and at Rodale Resources Incorporated 
in Emmaus, Pennsylvania, are seeking alterna- 
tives, however. 

Trout and catfish farming in the United 
States is further characterized by monoculture 
and heavy feeding. The latter will almost always 
increase production and may be necessary in 
large-scale commercial fish culture, but it cer- 
tainly is not necessary to produce yields appro- 
priate for personal, family, or community use. 
Asian fish culturists produce thousands of 
pouids of food fish which derive their nutrients 
essentiaily through organic pond fertilization or 
enrichment from surrounding farmland, through 
cut grass, vegetable tops, or other such inex- 
pensive feeds. Similar systems are beginning to 
evolve in Africa, where considerable success has 
been achieved with community fish ponds 
stocked chiefly with herbivorous tilapia. 

The direct or indirect utilization of organic 
wastes by fishes is by no means the only way in 
which fish ponds can contribute to the recycling 
capacity of a farm's ecosystem. Excess fish or fish 
too small for human consumption may be com- 
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pested or fed to other livestock such as hogs or 
chickens, Uneer certain conditions, metabatic 
wastes from fish: and shellfish may be applied 
beneficially to vegetable crops without harvest- 
ing the &sh. 

Poiyculture is a widely applicable technique, 
with high yields being its taust obvious benefit. 
The Clitnese employ a highly refined polyculcure 
technique whteh supplies them with a sub- 
stantial supply of fish as it recycles their waste 
products and fertilizes their gardens. They build 
their latrines and animal shelters with slatted 
floors over the pond for organic wastes to fail 
through and supply the pond with a nutrient 
source. The pond becomes vich with algae feed- 
ing on the manure and provides a foundation 
for a complicated food chain to build upon. 
Algae- and manure-rich water is syphoned off to 
irrigate the garden and fertilize it at the same 
time. 

A further benefit of polyculture includes 


Frequent testing of water quality for excesses of 
ammonia or any oxygen deficiency will warn the 


fish farmer of problems befove they become 
critical, 
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FARMERS 
providing the farmer with greater econoniic stat 
bility. (UF one crop tails; chere’s always some- 
thing else.) Tt also reduces the likelihood of a 
disease or pest destroving the entire crop, with the 
consequent temptation to use chemical poisons. 
It would scem, then, that American food 
growers at all levels of the economy should not 
only consider taking up aquaculture, but should 
also be busy developing modern American ana- 
logs of the traditional Oriental pond polyculture 
systems. When integrated with similar practices 
on the land. such systems have the potential to 
revolutionize American agriculture—organically. 


WATER QUALITY 


When employing intensive fish culture tech- 
niques, it is advisable the water 
quality, A thermometer is a must for all pond 
owners, but the intensive aquaculturist mnust also 
worry about dissolved oxygen and ammonia con- 
tent in water, “Too much ammonia or too litte 


to) moniter 














oxygen quite often will result in fish kills. And 
with intensive fish culture, small deficiencies or 
excesses can rapidly reach dangerous proportions. 

‘There are several companies which manu. 
facture chemical testing kits for under $50, and 
one company manufactures a meter for measur- 
ing dissolved oxyge:: for a bit over $100. 

Several companies manufacture water test 
equipment, Dut it is generally Jesigned for pre- 
cise research work, so prices tend to be bigh. For 
example, lfaboratory-quality oxygen meters, 
accurate to tenths of a part per million, start at 
$500. However, the Garcia is designed for fisher- 
men, is less accurate but accurate enough, and 
costs a tittle over $100 (1977 price). 

The other option for farm pond water test- 
ing is to use chemical kits. They require more 
time, to mix solutions and add chemicals to water 
samptes, but they are much less expensive. The 
chemicals are premeasured in little packets called 
pillows to make che procedure as expedient and 
simple as poysible. Chemical test kits are avail- 
able to measure dissolved oxygen, pH, nitrogen 
ammonia, hardness, CO,, and many other factors. 





Garcia D.O. Meter 


The Dissolved Oxygen meter is available from: 
Garcia Dissolved Oxygen Meter 

329 Alfred Ave. 

Teaneck, NJ 07666 


Fest Kits 


Chemical test kits are available from: 
La Motte Chemical Products Co. 
P.O. Bax 329 

Chestertown, MD 21620 


Hach Chemical Co. 
P.O. Box 389 


Loveland, CO 80537 


AERATION 


Most fish deaths occur because of an oxygen 
deficiency. Excessive algae and weed growth may 
rob ponds of oxygen, and the ammonia produced 
by fish waste producis seriously affects water 
quality. Decomposing plant and animal ma- 





TOOLS FOR FISH FARMING 





terials may also contribute ta oxygen loss and 
ammonia buildup, Aeration equipment offers 
relief from oxygen deficiency and excess ammonia 
problems. 

Aerators can be divided into two main cate- 
gories, mechanical aerators and agitators which 
transfer atmospheric oxygen into water, and 
diffusers, which are tubes that introduce oxygen 
bubbles into the water under its surface. Anyone 
who has seen an aquarium filter in operation 
knows how this type of aerator works. 

Floating mechanical aerators use a pump to 
spray sheets of water above the pond’s surface. 
This spraying action causes the water to absorb 
oxygen, aids in the removal of carbon dioxide 
and ammonia, and also may slightly lower water 
temperatures. Agitators are usually equipped 
with paddles which stir the water, causing it to 
oxygenate at the surface. 

These positive features are clouded by a few 
disadvantages as well. Floating aerators and 
agitators should not be in operation while any- 
one is boating or fishing because they present an 
electrical hazard. They also obstruct the natural 
look of the pond. Some companies have manu- 
factured aerators with decorative spray patterns 
in an effort to turn this negative feature into 
an attribute. 

Diffusers, on the other hand, oxygenate the 
water while submerged, so they don’t interrupt 
the aesthetics of the landscape or prohibit swim- 
ming or boating. Because of the equipment 
necessary for installation, such as air compressors 
and air pumps, diffusers are generally a more- 
expensive enterprise. Operation costs are gener- 
ally higher because of a higher power require- 
ment. 


SOURCES OF AERATORS 


Air-o-Lator 


A floating mechanical aerator, the Model 
AF-14 has a totally submersible 1% h.p. (115 volts, 
7 amps under full load), stainless steel, electric 
motor which moves 350 gallons of water per 
minute, and comes with a 50-foot cord. Shipping 
weight: 35 pounds. 


Air-o-Lator (Div. of Roycraft Industries) 
8100 Paseo St. 
Kansas City, MO 64131 
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Aquacharger 

‘This unit is a ceramic diffuser-acrator. The 
manufacturer states that a single unit is suff- 
cient to aerate a 1. to 2-acre lake 10 to 25 feet 
deep. The diffusing cylinder is 2.25 inches in 
diameter and 9.5 inches long. It will! circulate 
water to a radius of 20 to 30 feet at the pond 
surface. Additional equipment needed for opera- 
tion are a buried electric line with an outlet 
socket. a waterproof pump house on a concrete 
slab, an air pump, and copper tubing. Overall 
life of the unic is estimated at 10 years. 


Environmental Management & Design, Inc. 
P.O. Box 493 


Ann Arbor, Mf 48107 





Aquacharger Ceramic Diffuser-Aerator 
Environmental Management & Design, inc. 
Aqua Puss 

The Aqua Puss is an airy diffuser-aerator. 
Air is released from the diffuser in sufficient 
volume to maintain turbulent uplife at a rate at 
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“l cross section of the -tir-o- 
Lator illustrates the position 
of the pump and impeller 
within the supportiw float of 
a mechanical aerator. 
Air-o-Lator 


which oxygen transfer can take place. The water 
jet propels water enough to carry it above the 
water surface, making a rise in the pond. The 
water then flows back upon itself and is con- 
verted to a horizontal flow 360 degrees around 
the rising column. 


Schramm, Inc. 
901 E. Virginia 


West Chester, PA 19380 


Boatcycle Company 

They are agitation equipment manufac- 
turers. The Big Bull agitator has a 110-volt, 44 
h.p. motor with a one-year warranty against 
defective materials and workmanship, provided 
all repairs have been done by the manufacturer. 


Baatcycle Co, 
P.O. Box 494 


Henderson, TX 75652 


Crescent Agitators 
Crescent manufactures agitators in a variety 
of sizes for everything from small hauling and 


holding tanks to outdoor ponds. Both indoor 
and outdoor models are available. 


Crescent Mfg. Co. 
P.O. Box 3303 


Fort Worth, TX 76105 
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Air distribution system 
ef a diffusing aerator. 
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Air Jet Aerator 


The makers of the Air Jet manufacture 
various kinds ef agitation equipment. In this 
aerator, air is drawn down through a tube to a 
propeller and broken up into tiny bubbles. The 
water level will not alter the effectiveness of the 
unit, Models for both transport and pond aera- 
tion are powered by 110-volt, 4 h.p., fan-cooled, 
continuous-duty ball bearing motors. 


Commerce Welding & Mfg. Co., Inc. 
2200 Evanston St. 
Dallas, TX 75208 


Fresh-Flo 


In this centvifugal action aerator, a pro- 
peller-impeller draws water into the unit and 


We as ES TT = T= 
a SS = vA 


initiates a tremendous force. Water is passed 
through slots above the water line, and sheets of 
water are sandwiched with open air. This 
aerator is mounted on pipes, floats, or overhead 
installations and provides a continuous circula- 
tion process. 


Fresh-Flo Corp. 
Re. 1 
Adell, WI 53001 


GenAIRator 

This diffuser-aerator will aerate and cir- 
culate 6,000 gallons of water per hour (100 
gallons per minute), and add £0 pounds of 
oxygen to the water per day. The 14 h.p. motor 
has a thermo protector which shuts the motor off 
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temporarily during periods of low voltage or 
current shortages. There is no float, standpipe, 
or overhead support; it needs no adjustment to 
cliferent lake levels. This model poses no 
hazard to beaters or swimmers, and it has a one- 
year guarantee. 


Kempbro, Inc. 
P.O. Box 205 
Meguon, WI 53092 


McDonald Oxidator 

Unlike many hanging aerators, water level is 
not critical with this agitating oxidator, It 
operates effectively when immersed in 3 to 12 
inches of water. Aeration occurs at the surface 
by an agitating blade and at the bottom of the 
oxidator by an air rotor. ‘The unit is engineered 
to aerate more with less agitation. 


McDonald Bait Co. 
Rt. 2, Box 300 
Erin, TN 37061 


Micro-por 

This air diffuser-aerator consists of ABS 
thermoplastic tubing containing approximately 
1,000 microscopic holes per linear foot. As air is 
introduced through the tubing at low pressure, 
it seeps out chrough these tiny pores along the 
entire length of the Micro-por pipe. Available in 
100-foot coils or in 5-foot straight lengths with 








Floating mechanical aerators, 
like this Otterbine Mechan- 
ical Aerator, may need to be 

held in place by mooring 
cables, 
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Y% tuch male thread adapters. 


Micro-por, Ine. 
P.O. Box 278 
Colwich, KS 67030 
P.J. Minneau 

Floating and submersible aerators are avail- 
able from this company in the following sizes: 


ft. A 5 inch unit 
which aerates 
cent per hour; 
2. A 5 inch unit 
which acrates 
cen, per hour; 
3.4 5 inch unit with a I fup. electiie motor 
which aerates 400 gallons per minute at 2 
cents per hour; and 
AS inch unit with a 21% h.p. gasoline motor 
which aerates 500 gallons per minute at 10 
cents per hour. 


with a 14 h.p. electric motor 
100 gallons per minute at % 


with a 1% h.p. electric motor 
200 gallons per minute ac I 


A 1), inch pipe is needed for instalation, its 
length depending upon the water depth and the 
depth it must be driven into the bottom to be 
firmly situated (submersible type). (Electrical 
costs were calculated in 1977). 


P.J. Minneau Machine Co. 
Lime Kiln Rd., Rt. 6 
Green Bay, WI 54301 














Otterbine® Aeration Systems 

These compact 1, 2, 3 and 5 horsepower 
tloating mechanical aerators are designed to im- 
prove water quality in fish ponds by increasing 
the supply of dissolved oxygen available to the 
fish and by mixing the water to distribute dis- 
solvect oxygen to various depths. 

With aeration, fish can be stocked more 
heavily, reach eating size faster, and are less 
vulnerable to diseases and parasites. 

Otterbine aerators are installed by floating 
them into position in the pond, and mooring or 
anchoring them in place. An underwater power 
cable leads to on-shore electrical service. The 1 
and 2 horsepower models require either 115 or 
280 volt single-phase power; the 3 and 5 horse- 
pewer models require 230 or 460 voit three-phase 
power. 

Alt Otterbine aerators are warranted con- 
ditionally against defects in materials and labor 
for one full year from date of delivery. 


Rodale Resources Inc. 
576 North St. 


Ew aus,PA 18049 


Vulcan Aerator Company 

Vulcan's mode! No. 12 has a 12-volt, ball 
bearing, totally enclosed motor, with con- 
tinuous-duty, replaceable brushes. Domes are 
available for splash-free operation, and it re- 
quires 3Y4 amps at half-paddie, Model No. 10 
has a 1.5-amp, alternating current motor which 
operates at a slower speed. 


Vulcan Aerator Co. 
N. 113, W. 18830 Ca-negie Dr. 
Germantown, WI 53022 


Xodar Corporation 

Xodar’s Model 360 is a submersed aeration 
diffuser. The air flow volume is very low in 
order to achieve sufficient discharge pressure to 
produce an effective bubble swarm for the desired 
maximum oxygen-to-water transfer. 


Xodar Corp. 
Powder Hill Dr. 
Lincoln, RE 02865 


TOOLS FOR FISH FARMING 


FEEDING 


Two conditions encourage the use of supple- 
mental feeding of farm pond fish: when the 
stocking density is higher than what would occur 
naturally and thus exceeds the natural food 
supply, and when an increased growth rate is 
desired. High-protein, pelleted commercial feeds 
satisfy both conditions and are available at most 
local feed stores. 

Feed pellets are in either floating or sinking 
form. Floating pellets permit the farmer to 
watch his fish feeding. He can check growth as 
well as gauge what amount to feed. The activity 
with which fish feed is indicative of their health; 
heatthy fish feed actively. 

Sinking pellets insure that smaller, more 
timid fish are fed also. Every fish will eat, not 
only the big, aggressive fish cruising the water 
surface, Often pond owners use a combination 
of floating and sinking feed to reap the benefits 
of both. Feeding habits are species-specific. 
Thus, fish farmers should select feed according 
to recommendations for the variety they are 
raising. 

Fish feeds come with different protein 
ratios; selection depends upon how extensive the 
feeding program is, If commercial feed is used 
only to supplement the fishes’ natural diet, a 
lower protein ratio (25 to 30 percent) is used. 
If it is the major portion of the diet, then a 
higher protein ratio (80 to 40 percent) is recom- 
mended. 

Many pond owners feed their fish by hand. 
‘This method is economical, but requires that 
the owner always be present at feeding time. 
Purchasing an automatic commercial feeder can 
easily involve’ an investment of $100 or more. 
The simplest feeder is a floating ring which 
merely confines food to one spot rather than 
having it float all over the pond. A design carry- 
ing the floating ring idea one step further is 
described in the following build-it-yourself plan. 
If you have decided to feed by hand, this feeder 
can make the venture easier while utilizing feed 
more effectively. 


BUILD-IT-YOURSELF FEEDER 


This feeder can be used with both sinking 
and floating feeds. While sinking pellets drop 
into a sloped screen tray, floating feed remains 
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A simple feeder will cut down on waste by 
preventing scattering. 





FISH FEEDER 









Materials Required 


QTY SIZE & DESCRIPTION PURPOSE 
2 34" x 24” x 214” Pine Frame 
2 34” « 38” x 214” Pine Frame 
2 yy” x21" x 2Y,” Pine Floating 
2 : 94," x 37" x 214” Pine Frame 
1 44” x 28” Aluminum or Tray 
Plastic Screening Bottom 


8” Strap Hinge 
14 2”~4£8 Wood Screws 
Staples or Tacks 
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confined wtttin a Routing wooden square. Sur- 
tave-feeding fish ‘botl the water as they scramble 
fer food: fish occupying different feeding miches 
are satisfied with food distributed at ditferent 
depelts an the screen. It is necessary to weight 
the screened frame with a brick to keep it sub- 
inerged. 

Marine varnish or paint on the frame pre- 
vents the wood from rotting, and placing 
chicken wire over the floating frame keeps birds 
and other animals from stealing feed. Training 
fish to feed at one spot will allow you to watch 
them as they feed. Also, with fish congregated 





Buidd-lt-Yourself Feeder 





SOURCES OF COMMERCIAL FEEDERS 


A number of commercial feeders are avail- 
able which automatically dispense feed at timed 
intervals, while others feed by demand. 


E-Z Feed 

The E-Z Feed is an automatic feeder with a 
time-controlled dispensing apparatus. Any type 
of dry food can be used, and the hopper will 
hold 40 to 50 pounds. This amount should be 
sufficient for 6 to 8 weeks for a I- to 2-acre pond. 
Suggested installation is over the deepest water 
up to but not exceeding a depth of 10 feet. 
Larger or smaller hoppers are available upon 
request. If no electricity is available at the pond 
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Hr one spot. harvesting precedures may be 
simplified, 

Preereat wooden frames with marine varnish 
before using wood screws in assembling the two 
frames. One frame will be 21 by 37 inches, the 
other 24 by 40 inches. “The larger frame has 
serecning stretched beneath it, stapled or tacked 
in place. Use the strap hinge to join the two 
frames so that the smaller of the two is inside the 
larger. 

For turbulent water, you may wish to make 
the floating bracket smaller so water currents 
don’t carry feed outside the screen. 




















E-Z Feed Feeder 
E-Z Feed Co. 
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stee, E-2 Feed offers a direct current model 


equipped with a T2wolt battery. 


EZ Feed Co. 
P.O. Box 97 
Mearrisville, NC 


27560 
Nielsen: Model 5-0101 

This is an auconratic feeder with a 100-pcund 
capaciiy hopper which has an adjustable gate to 
contral food fiow. It is electrically powered by a 
Ll5-velt, 60-cycle, alternating current motor 
which normally draws 3.6 amps. Adjustable 
mounttie brackets are availavle for installation. 
Feed dispersion patterns can easily be adjusted 
manually, 


Nielsen Metal industries 
$508 Portland Rd. NE 
Sulem, OR 97308 


Poirot Farm Industries 

This company markets an automatic, (loat- 
ing, gravity-operated fish feeder which does not 
require electricity to operate. It is available with 
or without a float, and in 100- and 200-pound 
hopper sizes. The unit is lightweight and can 
easily be moved to any section of the pond, as it 
does not require an electrical outlet. 


Poirot Farni inilustries 
Golden City, MQ 61748 


Sweeney Enterprises, Inc. 

Automatic feeding systems are offered herc 
with either LOG- or 200-pound hopper capacities 
and adjustable feed dispersion patterns and flow 
rates. One model is a front-drop feeder (HF 1). 
All feeders are battery powered and equipped 
with a rechargeable dry battery and a DFT-1 
Timer. Possible methods of installation include: 
standing the feeder on its short legs or pur- 
chasing extension legs, hanging it from cables 
and cross arms, or mounting it on a float. 


Sweeney Enterprises, Inc. 
Rt. 2, Box HAG 
Boerne, 1X 78006 
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Sweeney Feeder 
Sweeney Enterprises, Inc. 





Farm Pond Harvest Feeder 
Farm Pond Harvest 


Farm Pond Harvest Bluegill Feeder 
This feeder utilizes both floating and sink- 
ing fish feeds. A floating ring contains floating 





feed. and a plistic feeding tray suspended ander 
this floating ring holds the sinking teed. “This 
tray prevents the sinking teed trom falling to che 
bottom of the pond. Blnegitl may teach bass to 
eat from the teeder, helping with the harvest of 
bass. “Phis feeder aud feed are available from 
vour local Purina cealer. Et they do not have 
feeders contact: 


Farm Pond Harvest 
P.O. Box AA 
Momence. EL. 6043-4 


BUG LIGHTS 

Another type of feeder is the bug ligh:, a 
device which attracts insects by fluorescent light. 
ing. A fan pulls bugs into the water, or a blade 
cripples their wings, causing them to fall into the 
water. But depending upon your location, bug 
lights are often effective only during summer 
montis when insects are prevalent. 


SOURCES OF BUG LIGHTS 

Will-o’-the-Wisp 

This model is an adaptation of the yard bug 
light; it’s an ultraviolet light which attracts 
insects and is equipped with a fan to blow them 
down into the water. The shell is made of fiber- 
glass, and the black light is a 32-wate circular 
Ruorescent tube connected to a small electric 
motor with a fan blade. The only maintenance 
needed is occasional cleaning and, possibly, re- 
placement of the light bulb, Operating costs (in 
1977) are less than LO cents per day. 


INSECTS . . . AN UNTAPPED RESOURCE 
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Wil-o'-the-Wisp Bug Light 
Hedkuucs of Medford, Ine. 


Hedlunds of Meclford, Inc. 
P.O, Box 305 
Medtord, WE 54451 


Bug-Eater and Security Light 

This model is controlled by a photo cell 
which curns it on at dusk and off at dawn. It is 
easily plugged into any standard 110-volt outlet, 
and a direct current operating unit will permit 
operation where alternating current is not avail- 
able. A specially designed wire blade rotates 
rapidly and cripples insects attracted to the light, 
scattering them into the water below. The unit 
causes no insect buildup or odor, and operating 
costs are less, than 1 cent per day (in 1977). 


Southeast Equipment Co. 
P.O. Box 6 
Enigma, GA = 31749 


by Andy Merkowsky 


Insects are a natural resource man has yet to utilize to full potential. For most people, bugs are 
bothersome pests, but viewed differently, they are an excellent source of protein. The protein content 
of insects is high; some contain more than 60-percent protein. They live almost everywhere and have 
tremendous reproductive ability. 

The squeamishness of most Western societies prohibits human consumption of insects. A more 
easily accepted method of utilizing insects is to recycle them through other animals. They can be 
incorporated into pelleted fish feeds or dropped directly into the pond with the aid of a bug light 
suspended over the pond. Fish congregate under these traps to feed. The high protein content of the 
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Suspending an easily constructed wtsect trap 
over a pond transjarms insect pests into fish 
food. 





insects makes for better growth rates in the fish, and as an added benefit, the fish will be easier to catch 
: because they are congregated in one area, 
Several types of insect traps have been developed, and companies are now marketing them. 
Although commercial traps work well, they are very expensive. Homemade traps are cheaper to build 
and work about as well as commercial models. 


DICK’S BUG MACHINE” 


Originally designed by Dick Geddes of Winsted, Connecticut, this insect wap was used to supple- 
ment his chickens’ diet. With only minor alterations, this insect trap can be suspended over a pond to 
effectively feed fish, 


Dick's Bug Machine 





* Reprinted from Build It Better Yourself. Emmaus, Pa.: Rodale Press, 1977. 
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“MATERIALS 


Waad 3~14," 326 screws 
T-2'x 4 sheet, $4” exterior plywood or 1 light bulb clamp and waterproof socket 
Sides: 4 pes. (2” sq. 1-10-waut light bulb 


End: | pe. 12” x 13814,” 


4-1" 8 sciews 
Sides: 4 pes. 8” sq. 1? 8 screws 


ee MisccHanieous 
Tpe. 1” x 1" x 2” or 
1 electric fan, approx. #14” intake 
Brace: I pe. 1’ x1" x8" electric fan, approx. £14” intake 
Mounting block: I pe. 1’ x 1” x 4” 1 tin can 
Hardware I nylon stocking 
6d nails L heavy rubber band OR 1 elbow tube 
CONSTRUCTION 


1. From % inch plywood, cut four 12 inch square pieces and a piece 12 inches by 1314 inches. 
Nail the square pieces tagether, forming an open-ended box, using 6d nails. 

2. Measure the diameter of the fan intake and cut a hole that size in the center of one side of the 
box. Mount the fan in the box, the intake against the hole cut for it, the exhaust directed out 
one of the open ends of the box. ; 

3. Place the remaining piece of plywood against the open end through which the fan exhausts. 
Mark the location and size of the exhaust on the plywood, then remove the plywood and cut 
out the exhaust hole. Next, cut a similar-sized hole in the bottom of the tin can and secure it 
over the exhaust hole with three 14 inch #6 screws. Finally, nail the plywood to the box, 
using 6d nails. 

4. Cut four 8 inch square pieces of 34 inch plywood. Nail them together forming another open- 
ended box. Cut an 8 inch length of | by 1. Nail it across one open end of this box, so the 
light socket can be clamped to it, with the bulb inside the box. 

5. Secure the light box to the fan box, using small corner irons or a homemade mounting, as 
shown in the photo. 


Saha ae" 
aca 








Bebe ota ag 
Tp XMAS a 
Eno piece — | HOMEMIE MOUNT NG BLOCKS 


OR ANHE skOND 


LIGHT Bue CLAMP 
4@ WATERPROOF 
Socner 


Yisivta 
Boa 


Dick's Bug Machine, exploded view. 
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6. To trap and collect insects, slip a nylon stocking over the exhaust pipe and secure it with a 
stout rubber band. 
7. For an automatic feed of insects into your pond, replace the stocking wap with an elbow tube 
directed toward the water. 
8. Plug in the light and fan. A 40-watt bulb will provide adequate light. 


CAGE CULTURE 


There are muny advantages to raising fish in 
cages. Cage confinement means fish can be 


they do not need much feed to survive. They 
just eat and grow! Monitoring fish growth and 
health is greatly simplified, and the threat of 


grown in streams and rapidly moving water with. 
eut any fear of losing them to the natural 
environment. Feed waste is greatly reduced since 
the feeding is concentrated in a very small area. 


predators is reduced. For » 100-percent harvest, 
the cages are simply lifted from the water—no 
fishing, draining, or seining (harvesting with a 
drag met) is necessary. 


Because the movement of the fish is restricted, 


Cage culture makes use of 
bodies of water that are other- 
wise unsuitable. 


CAGES: A NEW APPROACH TO FISH CULTURE 


by Andy Merkowsky 


Fish culture is an ancient art, but several new approaches have been developed in recent years. 
One of the move interesting developments is cage culture. Using this approach, the great numbers of 
farm pends that would otherwise lay idle hecause they are without drains or contain stumps that make 
them impossible to seine, can now be utilized. Floating cages in these ponds can produce fish at a cost 
much lower than store prices for fresh fish. Cage culture does not interfere with the other pond uses; 
the pond can still be used for watering cattle, irrigating crops, or recreation. 

Stocking rates in cages are amazingly high. For a cage measuring one cubic meter it is recom- 
mended that at least 150 fingerlings be stocked. Any less than this and fish may become territorial, 
resulting in fighting. Some researchers have successfully raised 500 fish per cubic meter, but a stocking 
density of 200 to 250 fish per cubic meter is generally suggested for most efficient use of cage space. 

Cage culture is perhaps the cheapest method of raising fish because pond construction costs can be 
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avuided by using a faut po 





nd vlreuly in existence. The movement of fish in cages ts restricted 50 fish 
do not tse as much eneres, uutking feed costs much lower. Fish obviously are much easier te harvest, 


£Oa. 


An easily constructed, durable fish cage. 








SS 
NORTH AMERICAN SOURCES OF FISH CAGES 

Double-Q Cages 

Inque Corp, 


P.O. Box 1$25 
Homestead, FL 35036 


Duracraft 

Buracraft 

Dept. SDEB 
Monticello, AR 71655 


Aqua-Fahb 

L& M Aqua-Fab 

1853 W. Commonwealth 
Fullerton, CA 92635 





The Double-Q cage is available from a number of 
distributors. 


This small company custom-builds cages to 
the buyer's specifications, 
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Marinovich 

Marinovich Traw! Co., Inc. 
P.O. Box 294 

Biloxi, MS 39533 


Distributors of Fish Cages 
Act One Supplies 

1530 MacArthur Blvd. 
Oakland, CA 94602 


Aquatic Control, Inc. 
P.O. Box 100 
Seymour, IN 47274 


Astra Chemicals, Ltd. 
1004 Middlegate Rd. 
Mississauga, Ontario L4Y 1M4, Canada 


John B. Fitzpatrick 
214 E. North Sc. 
Dwight, IL 60420 


Suppliers of Netting for Homemade Cages 
Con Wed Corp, 

770 29th Ave. SE 

Minneapolis, MN 55414 


E.I. DuPont De Nemours & Co., Inc. 
Specia?ty Markets Div., Film Dept. 
Wilmington, DE 19898 


McCrary’s Farni Supply 
114 Park St. : 
Lonoke, AR 72086 


C.E. Shepard Co. 
P.O. Box 9445 
Houston, TX 77011 


HARVESTING 


Any farm pond venture is only as successful 
as its harvesting methods. Getting the fish from 
the pond to the table can be approached in a 
variety of ways. For the sports-minded har- 
vester, there is always the angler’s approach. If 
the fish don’t bite or if you want faster results, 
there are a variety of techniques which employ 
nets. Seining the pond and using gill nets are 
two efficient methods of harvesting fish all at 
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once. Dip nets are effective for small harvests 
and will not injure fish. 


SOURCES OF HARVESTING MATERIALS 


Commerce Welding and Manufacturing 
Company 

This company manufactures 34, inch, nylon 
mesh, double-frame dip nets with two handle 
sizes. The nets have 15 inch widths. Handles 
are available in either 12 or 24 inch lengths. 


Commerce Welding & Mfg. Co., Inc. 
2200 Evanston St. 
Dallas, TX 75208 


Crescent Manufacturing Company 

Crescent manufactures small dip nets for 
fingerlings and minnows. The nets have 6 to 
9 inch bags of 3% 4 inch nylon netting or 3% inch 
net. Nets are available in widths of 10, 12, 14, 
18, 20, and 24 inches with handles 10 to 20 inches 
long. Small-mesh nylon seines are manufactured 
in depths of 4 to 12 feet and mesh sizes of 14, 
%, and 14 inch. Larger mesh seines are offered 
in sizes of i4, 34, 1, 1%, and 2 inches and in 
depths of 6 to 12 feet. Seines are tarred with 
black net bond for added strength. 


Crescent Mfg. Co. 
P.O. Box 3303 
Fort Worth, TX 76105 


Duraframe Dipnet 

Dip nets come in three shapes, lengths of 
314, 5, and 6 feet, and mesh sizes of 4g, 14, 34; 
and | inch. Seines are made to the purchaser's 
specifications. Nets and seines are guaranteed 
for a period of one year: frames are handmade, 
and those used in cement runways have a second 
metal rim to keep the net lacing from rubbing 
and wearing against cement walls, 


Duraframe Dipnet 
Rt. 2, Box 166 
Viola, WI 54664 


Nylon Net Company 
This firm manufactures a wide variety of 
nets, seies, and lead sinkers. 





The protective auter rim of the Duraframe Dipnet 
prevents the net from being damaged if rubbed 
against the pond wall, 

DuraFrame Dipnet 


Nylon Net Co. 
P.O. Box 592 
Memphis, TN 38103 


Poirot Farm Industries 

The PFI Automatic Fish Harvester models 
1-A and 1-B are made of 34 inch nylon netting 
tied to three 6-foot pieces of aluminum tubing. 
When combined with a feeding apparatus, the 
net will be released when almost all of the feed 
has been eaten. A [2-volt battery is all that is 
needed to power the device. Model 2-B is avail- 
able for mini.ows and small fish. If a customer 
is dissatisfied with the units after three weeks, a 
full refund is given if the system is returned 
washed. The automatic lift and sensor are 
guaranteed for | year against failure. 


Poirot Farm Industries 
Golden City, MO 64748 


Gill Nets 

Gili nets are very large, lightweight nets 
with mesh averaging about 3 inches, ‘They have 
little application in fish farming because they 
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catch only very large fish and the fish die shortly 


after being caught. Particularly useful for com- 
mercial fisherman and game and fish associa- 
tions, they can be manipulated by one person 
and set up in about an hour. The nets are 
dropped into a lake or river and teft for perhaps 
24 hours. Fish are not able to see che fine 
strands of netting; so they swim right into the 
net. By the time they realize their peril, they 
have gone too far and their gills are caught in the 
net—like a fly in a spider web. Fish are often 
scarred or marked, and on the threshhold of 
death when finally pulled from the water. With 
an immediate market outlet for their catch, 
commercial fishermen find this technique quite 
satisfactory, but most people invelved in aqua- 
culture prefer to seine. 


Seine Nets 

Seine nets are used for harvesting all the 
fish from a pond at one time. Their mesh is 
much finer and made of a heavier fiber than gill 
nets in order to hold a whole catch without 
breaking. Lead weights attached to the bottom 
ropes prevent any fish from escaping the net as it 
is pulled across the pond. Floats attached to the 
top ropes complete the enclosure. To make the 
catch, the net is drawn across the pond and 
hauled out of the water at the other end. This 
is one task which requires a number of helpers. 


Catfish Nets 
Spines on the dorsal fins of catfish have a 





Special netting material mst be used for harvesting 
calfish to prevent snagging and injuring their spines. 
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tendency to get caught in nylon mesh netting. 
This can be harmful te the fish and to you if 
you attentpt to free them without gloves, and can 
create a potential bottleneck in your harvesting 
praject. Special nets coated with tar are avail- 
able to help you avoid this problem. 


AQUATIC PLANTS 


The control of aquatic weeds is a problem 
which plagues everyone involved with fish fanm- 
ing. If allowed to grow unchecked, water weeds 
will overrun ponds and lakes, reducing their 
water storage capacity, restricting water flow, zad 
possibly harboring disease-carrying insects. 

There is no permanent solution to this 
problem, buc the longer weeds are left to 











Algae bicoms can rob fish of needed oxygen 
and cause massive fish kills, 
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flourish, the greater will be the expense of their 
eradication. Several methods are cmployed to 
remove weeds: mechanical devices, biological 
chemical treatments, caltural 
For ecological reasons, we do not 
recommend chemicals, especially since sound 
alternatives are available. 

Cultural and biological controls are still in 
the experimental stages. Certain species of fish, 
like the white amur and tilapia, feed on aquatic 
plants. Thev are illegal in most states because 
the effects of their intreduction into a 
environment are unknown. Researchers experi- 


controls, and 


methods. 


new 


menting with biological control are stocking 
weed-laden ponds with only male fish to control 
the population of the species. 

Such uncertainties bring us to mechanical 
devices as che most practical and ecologically 














sound nreans of aquatic weed control. Vartous 
cutting and dislodging toals are commercially 
available ar can eisily be made. Floating and 
submerged weeds ean be controled by manually 
picking or cutting them. A number of cutting 
devices can be used to hacvest weeds from the 
hotter of a pond. Et is important co remove cut 
aquatic vegetation from the water, as many of 
these plants reproduce through fragmentation 
(simple cell clivision) and would soon fill the 
pond again. Harvesting them for their con- 
tribution to the compost pile alone would be 
wortn the effort. 

Another effective weed control technique is 
liting the pond bettom with plastic to prevent 
plants from rooting. This method is quite ex- 
pensive, and in larger ponds, is generally used 
only in the swimining area. 


SOURCES OF WEED CUTTERS 
Kee Underwater Weed Cutter 


This weed cutter is designed to control 
underwater plant growth. It is comprised of two 
serrated blades which pivot forward and back- 
ward whenever the direction of movement is 
changed. The cutter comes with a 5-foot handle; 
an extra extension is also available. The cutter 
has a 3-month guarantee. 


Kee Mfg. Co., Inc. 
P.O. Box 2195 
Bradenton, Fi, 33505 


Joe Marreale and Son’s Pond Sweeper 

Plans for building vour own pond sweeper 
are available by sending $3.00 to Joe Morreale. 
The unit is inexpensive to make. lightweight (12 
pounds), and parts should be easy to find. It is 
operated by two people and is designed to gather 
weeds as they are cut, considerably simplifying 
disposal. 


Joe Morreale 
6805 Pioneer 
Richmond, IL 60071 


SOURCES OF FISH 


Hatchery Listings 
A list of all federal, state, and private 
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hatcheries is available from: 


National Marine Fisheries Service-National 
Oceanic and Atmospheric Administration 

One Union Plaza, Suite 1160 

Litthe Rock, AR 72201 


When purchasing fish it is best to contact 
the closest hatchery. Transportation costs are 
high and stress to fish in transport may cause 
death. 


Commercial Fish Farmers Buyers’ Guide 

‘The Buyers’ Guide is published annually 
and contains a list of distributors and manufac. 
turers of everything the fish farmer may need. 
‘The list is comprised of the magazine's adver- 
tisers’ andl subscribers’ products. 


Commercial Fish Farmer Subscription Service 
P.O. Box 4992 
Manchester, NH 03105 


GOVERNMENT AGENCIES 


‘There are 2 number of government agencies 
which provide literature and services for the 
pond owner. These services vary regionally, as 
some parts of the country are far more involved 
with fish farming than others. The best proce- 
dure is to contact a local office and ask specifically 
what information and services are available. 


United States Fish and Wildlife Service—Divi- 
sion of Fisheries 

The assistance offered by this agency varies 
in different parts of the country based upon the 
availability of fish in the area. In the south- 
eastern United States, pond owners can apply to 
have their ponds inspected and stocked by the 
Service and receive the assistance of a staff 
fisheries biologist. 

For those fortunate encugh to have one of 
these offices nearby, there is a very important 
service offered. Each office has a disease control 
center where pond owners can send samples of 
dead fish to be analyzed. A staff member will 
identify the problem and advise what action 
should be taken. This resource is a comfort when 
fish appear floating belly up and the cause of 
death remains a mystery. 
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Soil Conservation Service 

Again, the services offered vary regionally, 
but in all states the Soil Conservation Service 
will provide infermation about the suitability of 
soil fer pend censtruction, cesign criteria, and 
stocking advice. Some states require a formal 
written request for assistance and will send 
agents prior ta construction, while in other 
states, agents may stay during the entire con- 
struction and may stock the pond for free. 


State Fish and Game Commission 

In states where this agency is funded by 
revenue from fishing permits, this commission is 
forbidden by law to service private ponds. In the 
South, where fish farming is widespread, services 
may include free stocking, removal of trash fish, 
and assistance in restocking ponds. The Fish 
and Game Commission may also test to see what 
fish are already in your pond, and advise what 
should be done with them, 


State Cooperative Extension Service 

This service generally provides a wealth of 
information ahout pond design and manage- 
ment, balance of fish population, and methods of 
plant control. They can also advise of applicable 
United States Department of Agricultare pub- 
lications. 

Most extension services have agricultural 
engineers and/or wildlife experts on staff to 
advise abou fish culture, and in some states, 
agents will run water-quality tests and assist with 
pond and stocking management. 


United States Department of Agriculture Pub- 
lications 

The following publications are available 
free of charge (as long as the supply lasts) by 
writing to: 


Publications Division 

Office of Communication 

US. Department of Agriculture 
Washington, DC 20250 


Write your name and address plainly on your 
order, and be sure to include your zip code. In 
general, not more than one copy each of 10 
publications is allowed. 
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+ F 2250 Warm Water Fish Ponds 


+0 552 Trout Farming: Could Trout 
Farming Be Profitable for 
You? 

-+ F 2249 ‘Trout Ponds for Recreation 


+MMR 993 Demand foi Farm-Raised 
Channel Catfish in Super- 
Markets: Analysis of a Se- 
lected Market 


+F 2256 Building a Pond 


INTERNATIONAL DEVELOPMENT OF FISH FARMING 


Most countries have government offices 
specifically geared towards international aqua- 
culture development which are responsible for 
tll project coordination. Often these agencies 
will contact other countries more actively in- 
volved with aquaculture for technical assistance. 
The United States Agency for International 
Development (USAID) and the Food and Agri- 
culture Organization (FAO) are the two largest 
organizations involved with international aqua- 
culture development. Both agencies have staff 
personnel trained to give technical assistance. 
Countries can apply to the World Bank for loans 
to finance their aquaculture projects. Generally, 
the World Bank wil! contact aquaculture experts 
for feasibility studies for a given country. 


Addresses of International Offices 


Wortd Bank, International Bank for Reconstruc- 
tion & Development 

1818 H Sirect NW 

Washington, DG = 20433 


USAID 
Main State Building 
Washington, DC 20523 


FAO 
Via Delle Terme Di Caracalla 
00100 Rome, Italy 


RECOMMENDED PUBLICATIONS 


Magazines 


Farm Pond Harvest 
Pubiish..! quarterly, this magazine includes 
such features as Aquaculture News, Questions 








and Answers, Let’s Go Farmpond Fishing, 
various articles about pond species and problems, 
tips for fish farmers, and advertising for many 
different types of small-scale equipment. The 
magazine is geared toward the small farm pond 
situation. 


Farm Pend Harvest 
Department M76 
P.O. Box AA 
Momence, IL 60954 


Commercial Fish Farmer and Aquaculture News 

Published bimonthly, this magazine features 
aquaculture news, columns, and sections about 
all species of cultured aquatic animals, organiza- 
tion news and meetings schedules, new develop. 
ments both national and international, regular 
columns by various aquaculture experts, and a 
new products section. Advertisers are national 
distributors and manufacturers of aquaculture 
products and species. 


Cemmerctal Fish Farmer 
Subscription Department 
P.O. Box 631 

Penacook, NH 03301 


Fish Culture Section/American Fisheries Society 
Newsletter 

You must be a member of the American 
Fisheries Society to receive this newsletter. Sum- 
maries of aquaculture events, conferences, 
legislation, new publications, workshops and 
symposiums, lists and directories, and pertinent 
aquaculture information are presented in this 
publication. 


American Fisheries Society 
5410 Grosvenor Lane 
Bethesda, MD 20014 


Books 

The following books will provide funda- 
mental understanding of pond ownership and 
management. Some are more technical and 
scientific than others, but all will provide valu- 
able background information. 
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Hickling, GF. The Farming of Fish. Elmsford, 
New York: Pergamon Press, Ltd., 1968. 


This book provides the reader with an intro- 
duction to fish culture and offers an international 
perspective. It presents information which is 
basic to understanding pond ecology and pro- 
ductivity—-water supply and quality, energy 
production and consumption within the pond, 
how the food chain applies to pond life, and the 
biology of and life cycles within the pond. It 
also compares aquaculture techniques of various 
countries. 


Bardach, John E.; Ryther, John H.; and 
McLarney, William O. Aquaculture: The Farm- 
ing and Husbandry of Freshwater and Marine 
Organisms. New York: John Wiley & Son, Inc., 
1972. 


The introductory chapter of this book dis- 
cusses the general principles and economics of 
aquaculture. The following chapters deal with 
individual species, describing both commercial 
and small-scale culture, environmental and bio- 
logical requirements, breeding information and 
population controls, and what a_ particular 
species has to offer for the fish farmer. It is a must 
for anyone involved in aquaculture because it 
provides specific requirements and information 
about all fish and shellfish commonly cultured. 


Bennett, George W. Management of Lakes and 
Ponds. 2nd ed. New York: Van Nostrand 
Reinhold Co., 1971. 


Bennett's book is geared to the professional 
fisheries biologist or the recreation expert desig- 
nated to develop a body of water for sports fish- 
ing. It provides considerable general information 
about fisu culture and discusses the history and 
theory of fish management. Other topics covered 
include water quality, carrying capacity and 
productivity of a given body of water, behavioral 
patterns of fish, production and growth poten- 
tials, and detailed information about angling. 


Chakroff, Marilyn. Freshwater Fish Pond Cul- 
--¢ and Management. VITA: Manual Series 
Number 36E, 1976. 


491 











TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE tARMERS 





This manual is a complete how-to for the 
aspiring pond owner. It is designed to provide 
basic information for the Peace Corps worker in 
Third Wortd countries; so it is not technical or 
highly scientific. It details pond siting and con- 
struction, management and harvesting tech- 
niques, and control of diseases, parasites, and 
predators. The manual is also full of plans, 
recipes, and homemade treatments. 


Scott, W.B., and Crossman, E.J. Freshwater 
Fishes of Canada. Ottawa: Fisheries Research 
Board of Canada, 1973. Bulletin 184. 


Many of the species of freshwater fish ‘und 
in Canada can also be found iu the United 
States. This book provides detailed information 
on many species of fish including anatomical 
sketches, descriptions, distribution, biological re- 
quirements, nomenclature, and relation to man. 
tc also has an extensive glossary, many suggested 
readings, und a lengthy reference section. It is 2 
valuable tool in providing the reader with the 
means of finding a wealth of material about 
many species of fish. 


Podems, Marc. and Ruttle, Jack. 4 Guide to 
Smalt-Scale Fish Culture. Emmaus, Pennsyl- 
vania: Rodale Press, 1978. 


This primer is a must for any would-be fish 
farmer. It describes how to raise fish in a pond 
or a pool or even in your basement in simple, 
easy-to-understand language. Its chapters in- 
clude discussions on selecting the right species 
for given circumstances, caring for the fish, 
managing the water, estimating costs, and water 
ecology. In addition, sources for supplies, fish, 
and references to expert advice are listed in the 
appendix. ft is illustrated with drawings of fish 
and is available without charge from Organic 
Gardening ‘Readers’ Service, Rodale Press, 
33 E. Minor Street, Emmaus, PA 18049. 


Logsdon, Gene. Getting Food from Water: A 
Guide te Backyard Aquaculture. Emmaus, Penn- 
syivania: Rodale Press, 1978. 
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This book, published ut fall of 1978, és 
geared for the hobbyist interested in: raising his 
own food and possibly making a small profit. Le 
covers a wide range of topics from edible water 
plants to raising ducks to ice and ice houses. 
This book is not Himited to procuring food from 
a farm pond only, but also tells how to get food 
froin the wild, The first section of the book deals 
with naturally occurring bodies of water, and the 
second section deals with constructed ponds, 
tanks, and raceways. 


Hale, P.R., and Williams, B.D., eds. Ziklik Buk. 
Lae, Papua, New Guinea: Liklik Buk Informa- 
tion Center, 1977, 


This handbook of intermediate technology 
in Papua, New Guinea has a_ brief section 
devoted to the local fish culture project. Dealing 
with tilap.a, its chapters describe the economics, 
processing, and marketing of the fish. 


Liklik Buk Information Center 
P.O. Box 1920 
Lae, Papua, New Guinea 


BIBLIOGRAPHIES 


Bibliographies of available publications on 
aquaculture can be ordered from: 


Publications Clerk, 249 Ag Center 

School of Forestry & Wildlife Management 
Louisiana State University 

Baton Rouge, LA 70808 


Ask for the aquaculture bibliography: 
OG Readers’ Service 

Rodale Press, Inc. 

33 E. Minor St. 
Emmaus, PA 18049 

Ask for The Progresstve Fish-Culturist: 
Superintendent of Documents 

United States Government Printing Office 
Washington, DC = 20402 
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Agway, Inc. 
P.O. Box 1333 
Syracuse, NY 13201 


Allied Farm Equipment 
3721 Mahoning Ave. 
Youngstown, OH 44509 
or 
101 Eastern Ave. 
Syracuse, NY 13211 
or 
124 Labrosse Ave. 
Pointe Claire, Quebec, Canada 


Aillis-Chialmers 
Box 512 
Milwaukee, W1 53201 


Amerind-MacKissic, Inc. 
P.O. Box Lit 
Parker Ford, PA 19457 


Ames 
Box 1774 
Parkersburg, WV 26101 


Anchor Tools & Woodstoves 
618 NW Davis 
Pordand,OR 97209 


Ariens Co. 
655 W. Ryan Se. 
Brillion, WI 54110 


Atlas Tool & Mfg. Co. 
5151 Natural Bridge Ave. 
St. Louis, MO 63115 


Auto-Hoe, Inc. 
P.O. Box W121 
Lost Dauphin Dr. 
DePere, WI 54115 


Belknap, Inc. 
P.O. Box 28 
Louisville, KY 40201 


Black & Decker 
Towson, MD 21204 


Brantly Mfg. Co., Inc. 
516 W. Grand 
Frederick, OK 73542 


Brinly-Hardy Co., Inc. 
P.O. Box 1116 
Louisville, KY 40201 


Brown Mfg. Corp. 
Ozark, AL 36360 


W. Atlee Burpee Co. 
$00 Park Ave. 
Warminster, PA 18974 


J. 1. Case Co, 
Outdoor Power Equipment Div. 
Winneconne, WI 54986 


Central Tractor distributed by: 


Wer ver's Hardware Co. 
RD 2, Lyons Rd. 
Fleetwood, PA 19522 


Chromalloy Farm & Industrial Equipment Co. 
Crescent Div., Pear & Tinkham Sts. 

Box 549 

Havana, IL 62644 


Cole Mfg. Co. 
1318 Central Ave. 
Charlotte, NC 28299 


Columbia Cutlery Co. 
P.O. Box 123 
Reading, PA 19603 
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Continental Belton Co. | 
P.O. Box 660 

Belton, TX 76513 

Corsicana Grader & Machine Co. 
P.O. Box 1699 

Corsicana, TX 75110 


Countryside Catalog 
Rt. I, Box 239 
Waterloo, WI 53594 


Cumberland General Store 
Re. 3, Box 479 
Crossville, TN 38555 


John Deere 
Meline, IL 61265 


DeGiorgi Co., Inc. 
Council Bluffs, [A 51501 
The Derby Tiller Co. 
P.O. Bex 21 

Rumson, NJ 07760 


Detroit Tool & Engineering 
‘The Garden Maid Div. 
P.O. Box 232 

Lebanon, MO 65536 


Edko Mig. Co. 
P.O. Box 111 
Rocky Ford,CO 81067 
Edko Mfg., Inc. 

2725 Second Ave. 

Des Moines, IA 50818 


Edwards Equipment Co. 
4312 Main St. 
Yakima, WA 98903 


Empire Plow Co. 
3146 E. Sixty-fifth St. 
Cleveland, OH 44127 


Farm & Fleet 
1606 E. Lincoln Hwy. 
DeKalb, IL GOLI5 
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Farnam Equipment Co. 
P.O. Box 12068 
Omaha, NE 68112 


FMC-Bolens 

Outdoor Power Equip. Div. 
215 S. Park St. 

Port Washington, W1 53074 


Ford Motor Co. 
Troy, MI 48084 


Foresiry Suppliers, Inc. 
205 W. Rankin St., Box 8397 
Jackson, MS 39204 


Dean Foster Nurseries 
Hartford, MI 49057 


Fuerst Brothers, Inc. 
Rhinebeck, NY 12572 


Gantt Mfg. Co. 
Box 49 
Macon, GA 31202 


Giimore-Tatge Mfg. Co., Inc. 
Clay Center, KS 67432 


Gilson Brothers Co. 
Box 152 
Plymouth, WI 53073 


Gilson Brothers Co., Ltd. 
$825 Orlando Dr. 
Mississaugua, Ontario, Canada 


Glen-Bel's Counzry Store 
Rt. 5, Box 39) 
Crossville, TN 38555 


Hahn, Inc. 

Outdoor Products Div. 
1625 N. Garvin 
Evansville, IN 47717 


Heald, Inc. 
Dept. DTB, P.O. Box 148 
Benton Harbor, MI 49022 
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IMCO-Independent Mfg. Co., Inc. Merry Mfg. Co. 
Industrial Park Box 168 
Neodesha, KS 66757 Marysville, WA 98270 
International Harvester Co. Montgomery Ward 
The Good Earth Catalog 1000 S. Monroe St. 
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P.O. Box 1008 Baltimore, MD 21232 
Tinley Park, IL 60477 


Mother's General Store 
Box 506 
Flat Rock, NU 28731 


International Medern Machinery, Inc. 
P.O. Box 790 
Beaumont, TX 77704 


MTD Products, inc. 
5389 W. 130th St., P.O. Box 2741 
Cleveland, OH 44111 


Jeoffrey Mfg., Inc. 
P.O. Box 9114 
Amarillo, TX 79105 


Nasco Agricultural Sciences 
901 Janesville Ave. 
Fort Atkinson, WI 53538 


KMC (Kelly Mfg. Co.) 

South Industrial Park 

P.O. Box 1467 

Tifton, GA 31794 
Noble Mfg. Co. 

Koehn Mfg. & Dist., Inc. see Royal Industries 

Waterrown, SD 57201 

Northeast Carry Trading Co. 

110 Water St., P.O. Box 187 

Hallowell, ME 04347 


John R. Kovar Mfg. Co., Inc. 
6043 Hwy. 10 NW 
Anoka, MN 55303 


Oley Tooling, Inc. 


K-W Mfg. Co., Inc. Oley, PA 19547 


800 S. Murion Rd. 
Sioux Falls, SD 57106 
Pengo Corp. 

Lehman Hardware & Appliance, Inc. Sunnyvale, CA 94086 

Box 41 

Kidron, OH 44636 Pjanet Plows, Inc. 

ee P.O. Box 3779 

A. M. Leonard & Son, Inc. Amarillo, TX 79106 
P.O. Box 816 

- Pigua,OH 45356 Roper Sales 

1905 W. Court St. 


Magna American Corp. Kankakee, IL 60901 


Box 90 


Raymond, MS 39154 
The Roto-Hoe Co, 


100 Auburn Rd. 


McDonough Power Equipment 
Newbury, OH 44065 


McDonough, GA 30253 


The Ben Meadows Co. 
3589 Broad St. 
Atlanta,GA 30366 


Royal Industries 
Noble Div., Dept. FI-6 
Sac City, LA 50583 
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G.E. Ruhmann Mfg. Co., Inc. 
802 S. Main St. 
Schulenburg, TX 78956 


Scovil Hee Co. 
P.O. Box 328 
Locust Valley, NY 21560 


Sears, Roebuck & Co. 
Farm and Ranch Catalog 
Available at any Sears store. 


Sensation Corp. 
7577 Burlington St. 
Ralston, NE 68127 


Seymour Mfg. Co. 
$300 N. Broadway- 
Seymour, IN 47274 


Simplicity Mfg. Co., Inc. 
Port Washington, W1 53074 


Southeast Mfg. Co., Inc. 
Re. 2, Box 275 
Joplin, MO 64801 


SpeeCo (Special Products) 
15000 W. 44th Ave., P.O. Box 592 
Golden, CO 80401 


Also available from TSC & Central Tractor. 


Stanley Garden Tools, U.S. Distributor 
Woodcraft Supply Corp. 

313 Montvale Ave. 

Woburn, MA 01801 
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Stanley Hydraulic Tools 
13770 S.E. Ambler Rd. 
Clackamas, OR 97015 


Taylor Implement Mfg. Co. 
Athens, TN 37303 


‘Tractor Supply Co. 
7910 L St. 
Omaha, NE 68127 


Tradewinds, Inc. 
P.O. Box 1191 
Tacoma, WA 98401 


True Temper Corp., Hardware Div. 
1623 Euclid Ave. 
Cleveland,OH 44115 


‘True Value FLardware 
2740 Clayburn Ave. 
Chicago, IL 60614 


The Union Fork & Hoe Co. 
500 Dublin Ave. 
Columbus,OH 43216 


United Farm Tools, Inc. 
P.O. Box 9175-32 
South Charleston, WV 25309 


Utility Tool & Body Co., Inc. 
Clintonville, W1 54929 


The Vassar Co. 
Perkins, OK 74059 


Wikomi Mfg. Co. — 
P.O. Box nf 
Litchfield, iL 62056 
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Appendix B: 


reaver 


AGM Equipments 
Bienvillers 62111 Foncqvevillers 
Baite Postale 5, France 


African Hoe (Pty.), Ltd. 
477 Watt R4., New Era Industrial Sites 
Springs Transvaal, Rep. of S. Africa 1560 


Agrator Industrial, $.L. 

Ctra. Bilbao por Murguia km. 5,5 
P.O. Box 316 

Vitoria, Spain 


Agria-Werke Gmbh 
7108 Moeckmuehl 
P.O. Box 47/48 
West Germany 


Agromet Motoimport 
Entreprise Du Commerce Exterieur 
Warszawa, Przemyslowa 26, Poland 


Bomford & Evershed, Ltd. 
Salford Priors, Evesham 
Worcestershire WREL 5SW, England 


Bulldog Toots U.S, Distributor 


Jim Everett, Dobson Park Industries, Ltd. 


Suite 400, 4041 N. High Sc. 
Columbus,OH 43214 


Caralel Enterprise Co., Ltd. 
P.O. Box 59442 
Taipei, Yaiwan 


CEAF 

S.N.C. Filli Silecti 
24034 Cisano 
Bergamasco, Laly 








CeCoCo Agricultural & Small Industrial Center 
P.O. Box 8, Ibaraki City 
Osaka Pref. 567, Japan 


Cepelia 
236 Fifth Ave. 
New York, NY 10017 


The Chillington Tool Co., Ltd. 
P.O. Box 45, Hickman Ave. 
Wolverhampton WVI 2BU, England 


Coopexim-Cepelia 
Zurawia 4, 00-950 Warsazawa 
Poland 


Cossul and Co. Pvt., Ltd. 
Industrial Area, Fazalgunj} 
Kanpur, India 


E.B.R.A. (Ets Beauvais & Robin) 
28 rue du Maine, B.P. 84 
49009 Angers, France 


English Tools, Ltd. (Bulldog Tools) 
Clarington Forge 
Wigan, Lancasnire, England 


Ets Delaplace 
02590 Etreillers (Aisne) 
R.C. Saint-Quentin 63 A 113, France 


Fabriche Riunite Falci 
Dronero, Via Cuneo 3/5/7 
Cuneo, Italy 


Ferfor 
Rua Da Amicira, P.O. Box 16 
S. Mamede De Infesta, Poriugal 
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Ferunion 

Hungarian Trading Co. for Technical Goods 
1829 Budapest 

P.O.B. 612, Hungary 


OY Fvsars AB 
P.O “iox 235, Maunerheimintie 14 
He ki, Finland 





¥ “«.x’sche Eisemwerke 

i ngesellschaft Adolfshutte 
Postfach 260, D 6349 Dillenburg 
Federal Republic of Germany 


CG Funcke Sohn 
58 Hagen 
Postfach 1109, West Germany 


Gherardi 
Office Machine Agricole Industriali 
Jesi (Ancona) Via Galiodoro 68, Italy 


Hako-Werke 
2060 Bad Oldesloe 1 
P.O. Box 1444, West Germany 


Herragro 
Apartado Aereo 1003 
Manizales, Colombia 


W. Hertecant 
9200 Kwatrecht 
Wetteren, Belgium 


Hilton Enterprise Co,, Ltd. 
P.O. Box 36-370 
Taipei, Taiwan R.O.C. 


Hindustan Engineering Co. 
Aban House, 25/31 Ropewalk St. 
Rampart Row, Fort Bombay 400 023, India 


T & J Hutton Co., Ltd. 
Phoenix Works, Ridgeway 1! 
Sheffield $12 3XW, U.K. 


Industrias Metalurgicas Apolo S.A. 
Carrera 50-2 Sur-189 Autopista Sur 
Medellin, Antioqui, Colombia 
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ISEKI Agriculcural Machinery Mfg. Co., Ltd. 
1-3, Nihonbashi 2-chome, Chuo-ku 
Tokyo 103, Japan 


Jenks & Catell, Led. 
Phoenix Works, Wednesfield 
Wolverhampton, WV11 3PV, England 


Jumii 

Justino de Morais, Irmaos S.A. 
Rua Ana Luiza, 568 

Batatais S.P., Brazil 


Kuhn S.A. 
67700 Saverne 
France 


Kuhn, U.S. 
Box 224 
Vernon, NY 13476 


Kumaon Agri-Horticulture Stores 
P.O. Kashipur 
District Nainital U.P., India 


Kumaon Nursery 
Ramnagar 
Nainital U.P., India 


Kumar Industries 
Edathara Post, Palphat District 
Kerala State, South India 


Kvernelands Fabrikk A/S 
N-4344 Kverneland 
Norway 


Lasher Tools (Pty.), Ltd. 
P.O. Box 254 
Germiston 1400 Transvaal, S. Africa 


Ralph Martindale & Co., Ltd. 
Crocodile Works, Alma St. 
Birmingham B19 2RR, England 


Mechanized Gardening 
Great Gransden, Sandy 
Bedfordshire SG19 3AY, U.K. 
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Mobinder & Co. Allied Industries 
Kurali, Dist. Ropar 
Punjab, India 


Self-Sufficiency and Small-Holding Supplies 
The Old Palace, Priory Rd. 
Wells, Somerset BA5 1SY, England 

















Nardi Macchine Agricole Societe des Forges Tropicales 
06017 Selci Lama B.P. 706 
Perugia, Italy Douala, Cameroun 




























Nikko Ca., Ltd. Solo Kleinmotoren Gmbh 
I, &chome, Shinmachi 7032 Sindelfingen 6 
Minami-dori, Nishi-ku Postfach 20, West Germany 
Osaka, Japan 

Franz Sonnleithner K.G. 
Oy Rettig-Strengberg Ab 4460 Losenstein/Laussa 25 
Metal Industry Purmo Austria 
P.O. Box 16 
SF 68601 Jakobstad, Finland Spear & Jackson Tools, Ltd. 


St. Paul’s Rd., Wednesbury 


Peugeat, Division Outillage Staffordshire WS10 9RA, England 


66 a 78, Avenue Francois Arago 
92 002, Nanterre, France Stanley Garden Tools, Ltd. 
Woodhouse Mill 


Pierce of Wexford—member of: Sheffield $13 9WJ, England 


Britain Group Sales, Ltd. , 
Staub-Societe des Tracteurs & Motoculteurs 


Agricultural Division 
P.O. Box 143, Naas Rd. 25, BD DeVerdun 
Dublin 12, Ireland Courbeve.e Cedex, France 


George Pike, Ltd. Syndicat de L‘Outillage 
Agricole et Horticole 


Equipment Works ; 
Alma St., Aston 15 rue Beaujon 
Birmingham B19 2RS, England 75068 Paris, France 


Tanzania Agricultural Machinery Testing Unit 
Postfach 14 02 24/25 ae phi 
5630 Remschied 14, West Germany eee 
‘Ve Tata Iron & Steel Co., Ltd. 
eee 43 Chowringhee Rd. 
Calcutta 16, India 


Schanziin Maschinenfabrik Gmbh 
7831 Weistweil . 
Baden, West Germany 


Tonutti, S.P.A. 
Remanzacco 
$3047 UD 068, Italy 


SHW Schwahische Huttenwerke Gmbh 
Postfach 1329 

7252 Baiersbronn-Friedrichstal 

West Germany 


W. Tyzack Sons & Turner, Ltd. 
Little London Works 


Polar-Werke, Engels & Sieper 
Sheffield $8 QUE, England 
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Ubungo Farm Implements Wolk! Tools for Garden & Lawn, Ltd. 
P.O. Box 2669 Ross-on-Rye 
Dar Es Salaam, Tanzania Herefordshire HR9 5NE, England 


Vilhard & Co. Wolseley Webb, Ltd. 
Postfach 7 Electric Ave., Witton 
6126 Brombachtal (Odenwald), West Germany Birmingham B6 7JA, U.K. 


Wolf & Bankert Yanmar Diesel Engine Co. 
Werkzeug Fabrik 1-11-1, Marunouchi, Chiyoda-ku 
563 Remschied, West Germany Tokyo, Japan 
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CONVERSION FACTORS: 
U.S. AND METRIC UNITS 


These conversion tables will come in handy if you're interested in any pieces of foreign equipment. 


They were supplied by Seedburo Equipment Co. 





METRIC TO U.S. 





LENGTH 

1 millimeter = 004 inch 

1 meter = $3 feet 

I meter = Ll - yards 

1 kilometer = 0.6 mile 
AREA 

lsq.centimeter = 0.16 sq. inch 
I sq. meter = 110 © sq. feet 
1 sq. meter = 12 sq. yards 
1 hectare = 2.5 acres 

1 sq. kilometer = 0.39 sq. mile 





VOLUME 

1 cubic centimeter 
1 cubic meter 

1 cubic meter 


0.06 cubic inch 
35.0 cubic feet 
1.3 cubic yards 


1 milliliter 0.2 teaspoon 

1 milliliter 0.07 tablespoon 
1 milliliter 0.03 ounce 

1 liter cups 

1 liter 2.1 pints (liq) 
1 liter 1.1 quarts (liq) 


264.0 —_ gallons (liq) 
118.0 — pecks 
28.0 bushels 


1 cubic meter 
1 cubic meter 
1 cubic meter 


runnrki nie eud 
io 





MASS 

1 milligram = 0.015 grain 

I gram = 0.035 ounce (dry) 
1 kilogram = 22 pounds 


1 metric ton 1.102 tons (short) 


Temperature °C Celsius x 9/5 and add 32° = °F. 





U.S. TO METRIC 








LENGTH 

linch = 25.4 millimeters 

1 foot = O38 meter 

I yard = 09 meter 

1 mile = 1.6 _ kilometers 
AREA 

1 sq. inch = 6.5 sq. centimeters 
1 sq. foot = 0.09 sq. meter 

1 sq. yard = 0.8 sq. meter 

l acre = 04 hectare 

1 sq. mile = 26 sq. kilometers 
VOLUME 

1 cubic inch = 164 cubic centimeters 
I cubic foot = 0.03 cubic meters 
I cubic yard = 0.76 cubic meters 
1 teaspoon = 50 milliliters 

1 tablespoon = 15.0 milliliters 

I fi. ounce = 29.6 milliliters 

I cup = 0.24 liter 

I pint (liq) = 0.47 liter 

1 quart (liq) = 0.95 liter 

1 gallon (liq) = 0,004 cubic meter 

1 peck = 0.009 cubic meter 

1 bushel = 0.04 cubic meter 
MASS 

1 grain = 648 milligrams 

I ounce (dry) = 283 grams 

} pound = 0.45 kilogram 

1 short ton = 9.072 kilograms 





Temperature of Fahrenheit x 5/9 after Sub- 
tracting 32° = °C. 
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TONS TO BUSHELS CONVERSION Wheat 60 Ibs. per bu. 
Conversion factors by grain: Soybeans 60 Ibs. per bu. 
Corn 56 Ibs, per bu. 
Grain Short Metric Lang Barley 48 Ibs. per bu. 
Wheat 33.333 36.743 37.333 Oats 32 Ibs. per bu. 
Corn 35.714 39.368 40.000 
Soybeans 33.353 36.748 37.333 A Short Ton is 2,000 pounds. 
Barley 41.667 45.929 46.667 A Metric Ton is 2,204.6 Ibs. 
Oats 62.500 68.894 70.000 A Long Ton is 2,240 pounds. 
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Accelerator Compost Bin, 411 
Action hoe. See Warren hoe 
AEBI AM walking tractors, 136-37 
Aerators, for aquaculture, 473-77 
African coffee huller, 390-91 
Agrale Model 4100 tractor, 167 
Agria Mode! 2100 tiller, 58 
Agria tractors 
4800L Compact four-wheel, 168 
Model 2400 two-wheel, 138 
Mode! 2700 two-wheel, 138 
Agrima rice thresher, 309 
Agrima winnower, 318 
Air Jet aerator, 475 
Air-o-Lator, 473 
Ajanta silage cutter, 377 
Akola hoe, animal-drawn, 122 
Akshat AK-58 thresher, 310-11 
Akshat Rotary Paddy Weeder, 36 
Allen Mayfield tractor, 144 
All-Grain electric mill, 336 
Allied power corn sheller, 374 
Allis-Chalmers 
G model tractor, 138, 150 
model B, 153-54 
WC tractor, 148 
WD 45 tractor, 12, 147, 149 
ALMACO hand wheel hoe, 30 
American Village Institute, 7-10 
Amerind-MacKissie shredder, 416 
Amuda Domestic Mill, 344 
Amuda rice hullers, 400 
Animal-drawn equipment, 93-126 
designing, 93 
harrows, 118-21 
international sources of, 106-26 
manure spreaders, 101 
North American sources of, 101-5 
paddy weeder, 37 









































plows and cultivators, 101-3, 110-13, 121-25 
ridgers, 106-12 
seeders, 180, 198-203 
threshers, 292-93 
tool bars, 113-18 
wagons, 173 
Apprenticeship 
for farming, 7-10 
for teamsters, 89 
Appropriate technology, training in, 9-10 
Aquacharger (aerator), 474 
Aquaculture, 471-92 
aeration, 473-77 
bug traps, 481-84 
cage culture, 484-86 
feeding, 477-81 
harvesting, 486-88 
plants in, 588-89 
publications on, 489-92 
water quality, 472-73 
Aqua Puss (aerator), 474 
Arara Multicultivator, animal-drawn, 115 
Ariana animal-drawn cultivator, 96 
Ariens Rocket tiller, 54 
Aspee APS-51 hand wheel hoe, 31 
Atlas Grinding Mill, 343-44 
Adas shredder, 418 
Atlas silage chopper, 379 
Atom coffee pulper, 389 
Attrition mill, 339 
Auctions, farm, 6-7, 13-17 
AVI American Harvester juice press, 358-59 
AVI corn sheller, 371 
AVI Cottager juice press, 358 
AVI root cutter, 380 
AVI Villager juice press, 359 
Avtrac animal-drawn cultivator, 97-98 
Axes, 430-36 
choosing, 432-33 
sharpening, 433-34 
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Baby coffee pulper, 390 
Balwant plow, animal-drawn, 110 
Bark Buster log splitter, 452-53 
Basak-12 tractor, 168 
BearCat Roller Mills, 347 
Beavertail ripper blades, for plowing, 74 
Beekeeping equipment, 469-70 
Belarus Model 250, 163 
Bel-500 thresher, 508-9 
Bell City thresher, 12 
Bell fruit presses, 363 
Bell grain mills, 340-41, 349 
Berarducci Brothers juice presses, 359-60 
Bertolini two-wheel tractors, 144 
BH grain mill, 335 
Big Bull Agitator (aerator), 474 
Big Wheels sludge applicator, 425 
Bike Barrow wagon, 174 
Binders, 261-67 
used, 11, 12 
Blacksmith equipment, sources of, 105 
Bluebird power cultivator, 34 
Blue G-i000 tractor, 151 
Bolo tines, 40, 44 
Bose Super Plow, animal-drawn, 110 
Bouyer tractors 
Mototracteur MT 80, 169-70 
two-wheel, 141 
Type TE four-wheel, 168-69 
Bow saw, 430 
Brake bar, adjusting on front-end tillers, 41 
Brown Bear integral auger tractor, 407 
Bucher M600 two-wheel tractor, 136 
Bucksaw, 430 
Buffalo tillers, 58-59 
Buffalo tractor, 158-59 
Bug-Eater, 481 
Bug lights, 481 
Bukoba coffee huller, 39! 
Bund former, animal-drawn, 107-9 
Bundle thresher, 300-301 
Burr mill, 33 
farm-scale, 339-45 
Burrows corn sheller, 371-72 
Burrows seed cleaners, 323-24 
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Cable cultivation. See Winch-powered cultivation 
Cages, for aquaculture, 485-86 
Care plows, animal-drawn, 110 
Carolina plow, 35 
Carts. See Wagons 
Case farm, 10-13 
Case Model C tractor, 12 
Catfish, 471 
Catfish nets, 487-88 
CB 450 tractor, 144 
CeCoCo corn shellers, 371, 374 
CeCoCo grain mills, 342, 345, 351 
CeCoCo peanut sheller, 397 
CeCoCo rice hullers, 399-400, 401-2 
CeCoCo seed oil press, 387 
CeCoCo silage choppers, 379-80 
CeCoCo sugarcane press, 384 
CeCoCo Suzue power tiller Model LEC-50, 59 
CeCoCo threshers, 306-8 
CeCoCo winnower, 318 
Chaff cutters, 377-80 
Chain drive, for tillers, 41 
Chain saw, 429, 440-45 
manufacturers of, 445-48 
Champenois hammer mill, 354 
Check-row planting, 220-25 
Chisel plows, 72-77 
Chisel zines, for tillers, 40, 43 
Chitedze Ridgemasiter too! bar, 117 
Chota plow, animal-drawn, 110 
Cleaners, seed, 323-33 
international sources of, 328-32 
North American sources of, 323-28 
Clevis, for plow, 68 
Clod crusher, animal-drawn, 125 
Cobey Composter, 410 
Cobmaster Sheiler, 376 
Coffee processing, 387-92 
graders, 392 
hullers, 390-92 
pulpers, 388-90 
Coleman garden plow, 34-35 
Colt tiller, 56 
Columbia shredder, 418 
Combines, 262, 267-72 








Composting, 405-12 
equipment for, 410-12 
Compostumbler, 412 
Congo coftee grader, 392 
Corn binder, 280 
Corn combine, 281-82 
Corn harvesting, 277-82 
Corn picker, 280-81 
Corn sheller, 366-76 
manual, 366-71 
powered, 371-76 
Corona grain mill, 335 
Cossul corn sheller, 373-74 
Cossul hand winnower, 320 
Coulter, 67-68 
Cows, supplies tor, 463-65 
CPI Model AY tractor, 163 
Crane, for tractor, 177 
Crescent Agitator (aerator), 474 
Crosscut saw, 429-30 
Cross shredder, 418 
Cultimulcher, 84 
Cultipacker, 81 
Cultivating shields. See Disc shields 


Cultivators, 84-86. See also Animal-drawn equip- 


ment; Discs; Harrows; Hoes; Paddy weeders; 
Plows; Rotary cultivators; Rotary tillers; 
Tillers 
power, 33-35 
as tiller attachments, 44 
Cumberland Store fruit picker, 360-61 
Cumberland Store fruit presses, 364-65 
Cumberland wheel hoe, 29-30 
Cyclone seeder, 186 


Dairying, supplies for, 463-65 
Daisying, of log, 436 

Dandekar chaff cutter, 377 
Dandekar corn sheller, 374 
Dandekar grain mills, 342 
Dandekar nut shellers, 397-98 
Dandekar pounding machine, 353 
Danish plow, animal-drawn, 110 
Day Equipment fruit press, 355 
Dead furrow, 69-70 
Decorticators, groundnut, 396-98 
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Deere, John, tractors, 12 


two cylinder used, 154-58 
Delta (Bihar type) ridger, animal-drawn, 110 


' Derby log splitter, 453 


Derby Titler Power Hoe, 34 
DG coffee pulper, 388-89 
Diadem Brush Chipper, 417 
Diamant grain mills, 342-43, 344 
Diggers, 24-25 
Disc harrow, 79-81 
Discs, 77-80, 99 
Disc shields, for tillers, 45 
Double digging. See Spading 
Draft animals, 87-126. See also Animal-drawn 
equipment 
distribution of, 90 
efficiency of, 98-101 
as energy source, 91-93 
equipment for, 37, 93-126 
Draft Horse Institute, 89 
Draft horses. See Horses 
Drawbar, for tractors, 171 
Drawboard beam, 80 
Drills. See Seeders 
Drummy threshers, 313-15 
DTS-100 Stationary Manure Pump, 426-27 


Dunia grinding mill, 343 


Eager Beaver shredder, 418 
Earthmaker (composter), 412 
Earthway Cult-A-Eze wheel hoe, 30 
Easy Over compost turner, 406-7, 410 
Edko Power Wheel cultivator, 35 
Edko two-wheel tractor, 185-36 
Embee power thresher, 311 

Emcot ridger, animal-drawn, 106-7 
Empire garden plows, 30 

Estrella coffee pulper, 389 
Excalibur grain mill, 338 


Farmall tractor, 148, 161 
Farming, small-scale 
examples of, 4-13 
practicality of, 1-3 
Farnum Log Splitter, 452 
Farrier equipment, sources of, 105 
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FB 5 motor cultivator, two-wheel tractor, 144 
F.B. motor hoes, two-wheel tractors, 144 
Felling, 434-35 
with chain saw, 440-45 
Ferrari two-wheel tractors, 134-35 
Finger tines, for tillers, 44 
Firewood, heating equivalents of, 431-82 
Fish farming. See Aquaculture 
Fiail mower, 273-76 
Forage crops, harvesting equipment for, 272-77 
Ford tractors 
DNT two-wheel, 131-32 
8N and 9N, 149 
1600 four-wheel, 161 
Forklift, for tractor, 176 
Fourche Beche en T digger, 24-25 
Fresh Flo aerator, 475 
Friday self-propelled Power Hoe, 64-65 
Friday Straw Spreader, 421 
Fruit pickers, 459-60 
Fruit press, 360 
Fruit presses. See Juice presses 
Funcor hammer mills, 351-52 
Furrowers, for tillers, 45 
Futura log splitter, 452 


Garden Tender rotary cultivator, 25 
Garden tractors, 163-64, 168 
Garden Weasel rotary cultivator, 28 
Garvie portable thresher, 305-6 
Gaubert grain mills, 343 
Gear drive, for ters, 44 
Gebruder Holder two-wheel tractors, 148 
GenAIRator, 475-76 
Genuine Engleberg rice huller, 402 
Gill nets, in aquaculture, 487 
Gilson Chopper, 416 
Goats, supplies for, 465-66 
Golden Grain Grinder, 338 
Goldoni two-wheel tractors, 144 
Good Nature Fruit Press, 360-61 
Government agencies, information from, on 
aquaculture, 489-90 
Grain 
cleaners, 321-33 





506 


TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS 











threshers, 291-315 
winnowers, 315-21 
Grain cradle, 240, 243-45 — 
Grain drills, 211-15 
Grain mill. See Mills, grain 
Grantex rice hullers, 400-401 
Granule applicator, animal-drawn, 126 
Gravely Convertible two-wheel tractors, 134 
Great Northern flour mill kit, 339 
Grelinette digger, 24 
Groundhog tiller, 47-49 





Haban Husker-Sheller, 372 
Haban Power-Trac V, two-wheel tractor, 136 
Hakorette Standard, two-wheel tractor, 140 
Hammer mills, 333, 347-54 
Handcarts, 174-75 
Handy groundnut decorticator, $96 
Harrap Wilkinson nut sheller, 397 
Harrows, 79--8], 84 
animal-drawn, 118-21 
spring-toothed, 84 
Harvesting equipment, 240-90 
binders, 261-67 
combines, 262, 267-72 
corn knives, 279-80 
corn pegs, 278-80 
grain cradles, 240, 248-45 
machetes, 279-80 
mowers, 252-54, 256-61, 272-76 
rice harvesters, 251 
root cron harvesters, 276, 282-90 
scythes, 240-48, 246-50 
seed head harvesters, 254-55 
sickles, 240 
tea harvester, 255--56 
used, 11-13 
windrowers, 261-62 
Harvest Mills grain mill], 338 
Hay 
harvesting with used equipment, [1-13 
raking, 276-77 
Headland, 69-70 
Heald’s Hauler, tractor wagon, 173-74 
Hefty F and LNT tractors, 162-63 
Hefty Model G tractors, 151-53 
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Herter’s Belgian Model 1100 tiller, 55 - ' dseki threshers, 308 

High Hoe wheel hoe, 32 Iseki tractors 

Hillers, for tillers, 45 two-wheel, 142 

Hindson nut sheller, $97 TX1300 four-wheel, 167-68 
Hindsons seed grader, 318 

Hitches Jab planters. See Planters 


for draft horse efficiency, 99-101 
for tractors, 170-71 

Hoeboy rotary cultivator, 25 

Hoes. See also Rotary cultivators 
hand, 18-21 
manufacturers of, 26-27 
wheel, 28-33 

Hogs, supplies for, 468-69 

Hoists. See Winches 

Holder Model A-18 tractor, 165 

Honda two-wheel tractors, 143 

Horn seed sowers, 185-86 

Horsepower, definition of, 91 

Horses, farming with, 4-7, 87-89, 91-93 
efficiency of, 98-101 
manufacturers of equipment for, 103-5 
publications for, 105 
supplies for, 466 

Howard Gem tiller, 55 

Howard Rotavator, 83 

Hunt nut sheller, 396 

Hydra-Splitter, 452 

Hydro-Synchron transplanter, 227, 228, 231 


Insects 

as protein sources, 481-82 

trap for, 482-84 
INTEC two-wheel tractor, 131-32 
International Harvester shredder, 417 
International tractors 

Cub, 160--61 

Farmall, 161 

F-20, 148 
Interplanting, planters for, 183 
IRIMA-67 coffee pulper, 388 
IRRI axial flow thresher, 312--13 
IRRI Power Tiller, 139-40 
Irrigation-furrow former, animal-drawn, 108 
IRRI push-type hand weeder, 36 
Iseki rice polishers, 401 


Jacobsen shredder, 418 

Jacobson hammer mills, 350 

Jalo hand-pushed cultivator, 32 

Java rice huller, 399 

Jeco threshers, 311 

Jetspeed transplanting system, 227-39 

Jiffy Woodsplitter, 454 

John Deere. See Deere, John 

Juice presses, 354-66 
home-built, 355-58 

Jumil corn sheller, 376 

Jumil hammer mill, 353-54 


Kabanyolo ox tool frame, 117 
Kanol, animal-drawn equipment, 98 
Kapas ridger, animal-drawn, 106 
Kees Kom-pak Shredder, 418 
Kemp plot threshers, 303-4 
Kits 

for fruit press, 365 

for grain mill, 339 

for tiller, 47-49 

for winnower, 320-21 
Knotty Wood Splitter, 453, 454 
Konya-a Cane Crusher, 385 
Krishi NV 700 power tiller, 148-44 
Kubota four-wheel tractors, 166 
Kubota Versatiller, two-wheel tractor, 188-39 
Kumar Cane Crusher, 384-85 
Kuranda rotary cultivator, 64 


Labour-ear thresher, 305 

La Milpa grain mill, 341 

Land Master Lion, two-wheel tractor, 142-43 
Laredo corn sheller, 374 

Laredo silage chopper, 379 

Lawn tractors. See Garden tractors 

Lee Engineering Co. grain mills, 336-37 
Levalift hoist, 457 

Lickity Chipster and Chipper, 417 
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Lickity Splitter, 452 Mighty Mac log splitter, 452 


Lik Lik Buk oil press, 386-87 
Limprimita coffee huller, 391-92 
Lincolnshire Longhorn Hoe, 21 
Lindig Conche shredder, 4.6 
Lindig log splitters, 452 
Little Ark grain mill, 336 
Lite Gem grain mill, 336, 338 
Little Giant seeder, 187 
Livestock equipment, sources of, 462-70 

bees, 469-70 

cows, 463-65 

goats, 465-66 

hogs, 468-69 

horses, 466 

poultry, 466-67 

rabbits, 463 

sheep, 167-68 
Log splitters, 446-54 

sources of. 452-54 
Low-profile plot chresher, 302-3 
Lug AH winch, 456 


McDonald oxidator, 476 
MacKay’s fruit presses, 361-63 
McKinnon coffee pulper, 390 
Magnatrac tractor, 162 
Mainline tiller, 53 
Maktefot fruit picker, 459 
Mametora two-wheel tractors, 142 
Manga hoe, animal-crawn, 124 
Mang tillers, 57 
Manuals. See Service manuals 
Manure spreaders, 404-5 
animal-drawn, 101 
Maple sugaring, 392-96 
Marathon Uni-Mill, 337-38 
Massey-Harris, used tractor, 148~49 
Meadows hammer mills, 348-49 
Mearelli fruit presses, 365-66 
Mechanical Mule winch cultivator, 59-61 
Meston plow, animal-drawn, 110 
Micro-por aerator, 476 
Middlebuster, for tractors, 175 
Midget threshers, 309-10, 311 
Mighty Compact shredder, 417-18 
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Mighty Mac tiller, 54 
Miller Boy Mill, 338-39 
Mills, grain 
tarm-scale, 339-54 
burr, 339-45 
hammer, 347-54 
roller, 345-47 
home, 333-39 
electric, 336-39 
hand, 333-36 
Mil-Rite grain mill, 339 
Mini-Composter, 412 
Mini-Mite sawmill, 455 
Minneau aerators, 476 
Mochudi Tool Bar, animal-drawn, 114 
Model MG hammer mill, 350 
Moderne Mill, 344-45 
Moldboard plow, 65-71 
animaldrawn, 110-13 
two-way, 70 
Monkey Winch, 456 
Moon Sheller (corn sheller), 376 
More-Power Puller, 457 
Moty Mule Universal two-wheel tractor, 138 
Mowers, 46, 252-54, 256-61, 272-76 
MTD Products shredder, 418 
MTOTO coffee pulper, 389 
Mulchers, 420-21 


New Dynamic Nut Cracker, 398 
New Idea Flail Spreader, for silage, 424 
New Idea manure spreader, 404 
Nogueira Disintegrator, 352-53 
Nogueira rice mill, 402 
Nogueira silage chopper, 379 
Nogueira sugarcane crusher, 385-86 
Noile, Jean, designing animal-drawn equipment, 
93-98 

Nortech log splitter, 453 
Nursery Plot thresher, 302 
Nutcrackers, 398-99 
Nuts, harvesting, 290 
Nut shellers 

hand, 396-97 

power, 397-98 








OD2 ridger/ plow, wnimal-drawn, 14 
Oltset clise, 73-75. 77-79 

Olive Pluckers, 60 

Olpad thresher, 293 

Ouniculteur, animaldrawn, ELS 

OrBile manure spreader, 404+5 

Orchard, harvesting equipment for, 459-61 
Otterbine verator, 477 


Paddy weeders, 35-38 
Parts. See Used parts 
Pasquali tractors 
four-wheel, 165-66 
two-wheel, 135 
Peanut harvester, 98 
Peanut thresher, 296 
Pearlite cylinders, 53 
Pilucki Fruit Gatherer, 459 
P.G.S, Diaraante tractor, 144 
Pigs, supplies tor, 468-69 
Planet Junior 200-A seeder, 181, 190 
Planet funior wheel hoe, 29 
Plans 
tor animal-cdrawn clod crusher, 125 
for animal-drawn cultivators, 123-24 
for anial-drawn granule applicator, 126 
for animal-drawn harrows, 118-19 
tor animal-drawn ridger, 106-8 
for animal-drawn tool bars, 117~18 
for corn thresher, 371 
for fruit press, 355-58, 365 
for grain cradle, 244-45 
for hay raker, 277 
for insect trap, 482-84 
for mulcher, 420 
for multihopper sceder, 214-35 
for paddy weeder, 36 
for pickup truck dumper, !72-73 
for petato digger, 287 
for thresher, 293, 256, 300 
for tiiler, 47-49 
for tractors, [33-34 
for transplanter, 235 
for wagons, 173 
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Planters. See also Seeders 
hand jab, 180, 182~85 
no-till, 210-17 
tractor-drawn, 203-11 
Planting. See also Seeding; Transplanting 
check-row, 220-25 
under plastic, 227 
Plate null, 339 
Plot threshers, 301-4 
Plow foot, for tiller, 46 
Plows, 65-77, 99 
animal-drewn, 101-3, 110-13 
chisel, 72-77 
harvesting, 282-83 
moldboard, 65-71 
sulsotler, 76-77 





for tillers, 44-45 
Plug-mix seeding, 225-26 
Pokrandt log splitter, 453-54 
Pole Picker, 459-60 
Polycultor, 94 
Porta-last grain thresher, 308 
Post hole digger, tractor-operated, 176 
Potter Walnut Cracker, 399 
Poultry, supplies for, 466-67 
Power King tractors, 161 
Power take-off. See PTO 
Praja plow, 110-11 
Processing equipment 
coffee processing, 387-92 
corn shellers, 366-76 
grain mills, 
farme-scale, 439-54 
home, 333-30 
juice presses, 354-66 
maple sugaring, 392 
nut shellers, 396-99 
rice hullers, 399-402 
root and vegetable cutters, 380-82 
seed oil presses, 886-87 
silage choppers, 377-80 
sorghum presses, 382-84 
sugarcane presses, 384-86 
Prototype material spreader, 405 
Prototype multipurpose ox-drawn tool, 117-18 
PTO, for tractors, 170 
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Puddler paddy weeder, 37 
animal-drawn, 125 

Pulvimulcher, See Cultimulcher 

Punjab plow, animal-drawn, [12 


Quick Split (log splitter), 453 


Rabbit supplies, 463 
Raja plow, animal-drawn, 112 
Rajasthan chaff cutter, 378 
Rajasthan piow, animal-drawn, 110 
Raja sugarcane crusher, 385 
Ransomes corn shellers, 375-76 
Rasutia bladed roller thresher, 293 
Red Chief grain mill, 333 
Renson et Cie grass cutter, 378 
Renson et Cie root cutter, 381 
Rice harvesters, 251 
Rice hullers, 399-402 
Ridgers, animal-drawn, 106-12 
Ro-Ho rotary cultivator, 25 
Rokon Automatic Motatractor, 129~3]1 
Roller, animal-drawn, 125 
Roller mill, 333, 345-47 
Roller thresher, 304 
Romper stone mill, 339 
Root crop harvesters, 276, 282-90 
Root cutters, $80--82 
Roper shredder, 418 
Rotary cultivators, manual, 25-28. See also 
Hoes, wheel 

Rotary hoe soil pulverizer, 25 
Rotary tillers, See also Tillers 

for plowing, 82-83 
Roto-Hoe Cut'n Shred, 416 
Roto-Hoe tiller, 55 
Royer shredder, 416 
R2 Grinding Mill, 345 


Safim expandable cultivators, animal-drawn, 
12}-22 

Safim high-wing ridger, animal-drawn, 109 

Safim plow, animal-drawn, 11 

Sagisag Model A, two-wheel tractor, 142 

Saloum (animal-drawn cultivator), 95 

S.A.M.A.P. cereal grinder, 335 

Satoh Beaver tractor, 166 
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Sawmill equipment, 454-56 
Scoop, for tracter, 176 
Scraper, for wactor, 175, 177 
S-Crusher grain mill, 341-42 
Scuffle lives, 21 
manufacturers of, 26-27 
Scythe, 240-43, 246-50, 251-52 
power, 458-59 
Sears fruit press, 363 
Sears hammer mili, 348 
Sears Husker-Sheller, 372-73 
Seed 
cleaners, 321-33 
threshers, 291-315 
winnowers, 315-21 
Seedburo plot thresher, 300 
Seeders 
animal-drawn, 198-203 
assorted models of, 196-98 
broadcast 
hand-cranked, 186-87 
tractor-drawn, 217-20 
cone, 194~95 
grain drills, 201-15 
multihopper, 214-15 
hand jab, 180, 182-85 
hand-pushed row, 187-94 
multihopper, 191-92 
horn, 185-86 
no-till, 216-17 
plug-mix, 225-26 
tractor-drawn, 203-11 
Seed head harvester, 254-55 
Seeding, 131 
Seine nets, in aquaculture, 487 
$elf-Helper tractor. Sec Buffalo tractor 
Self-sufficiency 
farming for, 1-7, 10-13 
training in, 7-10 
Service manuals, for used tractors, 149 
Shabash plow, 110-1 
Shan Shan MRT-3 and MRT-D paddy 
weeder, 38 
Sheep, supplies for, 467-08 
Shredders, 412-20 
sources of, 419-20 
Shrub puller, 458 








Sickle, 240, 251-52 
Side discs. See Disc shields 
Silage choppers 
hand, 377-78 
power, 378-80 
Silex chaff cutter, $77 
Simar Morgan tiller, 56 
Simplex silage cutter, 378 
Sine hoe, 94-95 
Single-head thresher, 303 
Slasher tines, for tiller, 40, 43 
Slicer tines, for tiller, 40, 43 
Sludge, 421-27 
Snail winch cultivator, 62 
Snapper shredder, 418 
Snaths, 251-52 
Soil, compaction of, 52, 59 
Soil Blender power cultivator, 33-34 
Soil conditioning equipment 
composters, 40712 
manure spreaders, 404-5 
mulchers, 420-21 
shredders, 412-20 
sludge applicators, 421-27 
Soil Surgeon, animal-drawn harrow, 120 
Solo Combi-System two-wheel tractor, 140-41 
Sorghum presses, 382~84 
Spades, 22-23, See also Diggers 
manufacturers of, 26-27 
Spading, 22-24 
Speed King Corn Cracker, 341 
Speed King hammer mill, 350-51 
Speedy Gopher wheel hoe, 30 
Spider winch cultivator, 62-64 
Splitting, of firewood, 435-36 
Splitting hammer, 428 
Spring-toothed harrow, 84, 120 
Staub PPX two-wheel tractors, 143 
Steam engine 
cable cultivation with, 59-64 
threshing with, 11-12 
Stickier log splitter, 452 
Stone Miller, 335-36 
ST-70 Thresher-Cum-Winnower, 311 
ST2i plow ridger; animal-drawn, 115 
Subash plows, animal-drawn, 110 
Subsoiler, 76-77 
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Sugarcane presses, 384-86 
Sunbeam coffee pulper, 390 
Superb mill, 344 
Super-Shredder, 418 

Super U 70 tractor, 144 
Sweeny farm, 4-7 

Swing plow, animal-drawn, 111 


Table oi] expeiler, 387 
Talbott, Steve, transplanting system of, 227-32 
‘Tea harvester, 255-56 
Teamster's School, 89 
Texas Native Inertia Nutcracker, 898-99 
Thilot hand weeding machine, 33 
Three-tine adjustable hand hoe, 33 
Threshers, 291-315 
animal-drawn, 292-93 
drummy, 313-15 
hand, 292 
pedal, 294-97 
power-operated, 298-315 
international sources of, 305-11 
North American sources of, 300-304 
treadle, 293-98 
Threshing, with steam engine, 11-12 
Thrust log splitter, 454 
Tien Chien silage chopper, 379 
Tillers 
front-end, 39-51 
attachments for, 43-47, 49-50 
kit for, 47-49 
manufacturers of, 49-50 
types of, 40-43 
uses of, 39-43 
wheels and tires, 45 
rear-mounted, 39, 52-59 
Til-Row attachment, for tillers, 44 
Tines, types of, for tillers, 40-41, 43-44 
Tinkabi tractor, 159-60 
Tires, for tillers, 45 
Tom and BM plows, animal-drawn, 113-14 
Tonutti hammer milis, 353 
Tool bars 
for animal-drawn equipment, 113-18 
for tillers, 46 
for tractors, 171-72 
Tora shredder, 418-19 
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TOOLS FOR HOMESTEADERS GARDENERS, AND SMALL-SCALE FARMERS 





Tractors, 127-79 
accessories for, 170-72, 175-79 
Brown Bear integral auger, 407 
build-icyourself, 133-34 
four-wheel, 115-70 
Allis-Chalmers model G, 150-53 
garden, 163-64, 168 
international sources of, 165~70 
Nerth American sources of, 160-63 
practicaltty of, 145~51 
used, 146-51, 153-58 
seeders for, 203-11, 213-14, 217-20 
two-wheel, 127-44 
international sources of, 186-44 
North American sources of, 129-36 
Trailers, See Wagons 
Training. See Apprenticeship 
Transplanting, cquipment for, 227-32 
Triphalia animal-drawn cultivator, 122 
Tropicultor animal-drawn cultivator, 96-97 
Trout, 471 
Troy-Bilt tiller, 52 
‘Tulf-Bilt tractor, 150, 151 
Turnwrest plow, animal-drawn, 112-13 
Turtle power tiller, 38-39 
2 TD thresher, 305 
‘Type 5 Cereal Breaker, 345 
TY-200 thresher, 309 


U-Bar Digger, 24 
Ubungo nut sheller, 297 
Uebler Mini manure spreader, 404 
Unibar, animal-drawn, 115-17 
Unicorn log splitner, 453 
Unitrac corn sheller, 374 
Used machinery 
buying at auctions, 13-17 
utilizing, 10-13, 65-68 
Used parts, for tractors, 149-50 
U 1200 two-wheel tractor, 143 


Vegetable cutters, 380-82 

Victor stone-burr mill, 396 

Victory plow, animal-drawn, J1i, 112 
Vijay ridger, animal-drawn, 109 
Viking hammer mill, 349 
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VITA thresher, 300 

Vogel Nursery Plot uiresher, 301-2 
V-plow. See Subsoiler 

Vulcan aerator, 477 

Vulcano Mini hammer mill, 351 


Wagons, for tractors, 128, 129, 172-75 
Wales, farming in, 4-7 
Walking tractors. See Tractors, two-wheel 
Warren hoe, 20-21 
WB Modei WBI-A two-wheel tractor, 143 
Weeds, aquatic, 488~89 
Wheat thresher, 311 
Vhneel hoes. See Hoes, wheel 
Wheel Horse Series D tractor, 162 
Wheels, for tillers, 45 
Wiil-O'-the-Wisp bug light, 481 
Winches, 456-58 
Winch-powered cultivation, 59-64 
Windfell farm, transplanting system of, 227-32 
Windrowers, 261-62. See also Binders 
Winnowers, 315-21 
hand, 318-20 
pedul-power, 317-18, 319 
Winona shredders, 417 
Wire stretchers, 458 
Wood, heating equivalents of, 431-32 
Woodlot, tools for, 428-61 
axes, 430-36 
log splitters, 446-54 
power sicythes, 458-59 
sawmill equipment, 454-56 
saws, 429-30, 440-45 
sources of, 437-40, 445-48, 460-61 
winches, 456-58 
Woodsman log splitter, 452 
Wood splitters. See Log splitters 
W-W hammer mills, 349-50 
W-W roller mill, 346 
W-W shredder, 416-17 


Xodar aerators, 477 


Yanmar tractor, 167 
Yellowbird tiller, 58 
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TO OUR OJAI COMMUNITY: 


Thank you for your patience and understanding as we recover from the damage from the Thomas Fire on our trails. 


In the coming months trails will likely open and close depending on rain and changing trail conditions. Click here 
for current information and trail notifications » 
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JOIN OVLC TODAY! 





PDF to your phone for quick access and use when you are out of 
service. 


MOB SHOP 
MOVIE NIGHT 





MOB SHOP Movie Night 
Saturday, August 11 





Doors open at 7:30 pm, Films 


California Blackberry California Buckwheat Catalina Mariposa start at 8:15 pm 
BushRubus ursinus Eriogonum Lily 
; ; Read More » 
fasciculatum Calochortus catalinae 
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MOUNTAINFILM 
ON TOURIN 
OJAI 





Chamise Western Virgin's Western Virgin's 
Adenostoma Bower — Flower Bower-—Gone to seed if 
fasciculatum Clematis ligusticifolia Clematis ligusticfolia Welt. ue Ni i] eV, Fon Tour | 





Saturday, September 22, 2018 


Under the stars at Ojai Valley 
School 


Tickets on sale soon! 





Read More » 
Miner's Lettuce Sticky Phacelia Wild Cucumber Ov, LC 
Claytonia perfoliata Phacelia viscida var. Marah spp. 1 R A | ik F| N D E R 


albiflora 


MAP GUIDE 








Wild Morning Glory The OVLC is proud to accounce 
Calystegia our new Trailfinder. Now you can 

see just where you are on all of 

your favorite OVLC and US Forest 


Service trails in Ojai.... 
Read More » 


macrostegia 


SMILE 





Popcornflower Blue Elderberry —_ Holly-Leafed-Cherry 
Plagiobothrys Sambucus nigra Prunus ilicifolia 
collinus 





Now youcan shop and suppo 






the Ojai Valley Land Conservaggre)s 


at the same time! Throught 
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Silverpuffs 
Uropappus lindleyi 





Alkali Mallow 
Malvella leprosa 


Cliff Malacothrix 


Malacothrix saxatilis | Phacelia cicutaria 


Caterpillar Phacelia 





Narrowleaf Milkweed Turkey-mullein Jimson Weed 


Asclepias fascicularis | Euphorbiaceae Datura wrightii 


croton 





Mule Fat 


Baccharis salicifolia 








https://ovic.org/native-flowers/ 


AmazonSmile Foundation a 


Read More » 
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Fairy Lantern Mugwort Buck Brush 


Calochortus albus Artemisia vulgaris Ceanothus cuneatus 


YELLOW & ORANGE 





Bush Poppy California Suncup Mustard Evening 
Dendromecon rigida | Dendromecon rigida Primrose 
Eulobus californicus 





California Buttercup § Common Fiddleneck Deerweed 
Ranunculus Amsinckia Acmispon glaber 
californicus intermedia 





Whispering Bells 


Emmenanthe 


penduliflora 
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Common Goldfields OVLCStewardship Johnny-Jump-Up 





Lasthenia californica Daisy Viola pedunculata 


Bisaccia californica 





Pacific Sanicle Sticky Monkeyflower Tidy-Tips 


Sanicula crassicaulis |= Mimulusaurantiacus  Layia platyglossa 





California Poppy Tarweed Golden Yarrow 
Eschscholzia Deinandra Eriophyllum 
californica fasciculata confertiflorum 





Common Goldenstar Bush Sunflower Hooker's Evening 


Bloomeria crocea Encelia californica Primrose 
Oenothera elate 


subsp. Hookeri 


https://ovic.org/native-flowers/ 
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Telegraph Flower Western Goldenrod 
Heterotheca Euthamia 
grandiflora occidentalis 


PINK &RED 





Sugar Bush Turkish Rugging California 
Rhus ovata Chorizanthe Hummingbird Sage 
staticoides Salvia spathacea 





Fringed Indian Pink Fuchsia-Flowered Scarlet Bugler 
Silene laciniata Gooseberry Penstemon 
Ribes speciosum centranthifolius 
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Indian Paintbrush Stinging Lupine Liveforever 


Castilleja affinis Lupinus hirsutissimus Dudleya cymosa 





Heartleaf Penstemon California Peony 


Keckiella cordifolia Paeonia californica 


BLUE & PURPLE 





Baby Blue Eyes Black Sage Blue Dicks 
Nemophila menziesii Salvia mellifera Dichelostemma 
capitatum 





Western Blue-Eyed- Woolly Blue Curls California Hedge 
Grass Trichostema lanatum Nettle 
Sisyrinchium bellum Stachys bullata 
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Chia Chinese-Houses Punch Bowl Godetia 


Salvia columbariae _ Collinsia heterophylla Clarkia bottae 





Danny's Skullcap Fiesta Flower Hairy-Leaf Ceanothus 
Scutellaria tuberosa Pholistoma auritum Ceanothus 
oliganthus 





Large Flowered- Lupine Arroyo Lupine 
Phacelia Lupinus spp. Lupinus succulentus 
Phacelia grandiflora 





Common Phacelia Prickly Phlox 
Phacelia distans Leptodactylon 
californicum 





Purple Clarkia Purple Nightshade Wishbone Bush 


Clarkia purpurea Solanum xanti Mirabilis laevis 


https://ovic.org/native-flowers/ 
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Purple Owl's-Clover Red Maids Twining Snapdragon 


Castillejaexserta — Calandrinia ciliata Antirrhinum kelloggii 





Elegant Clarkia Sacapellote Fleabane Daisy 
Clarkia unguiculata Acourtia Erigeron foliosus 
microcephala 





California 
Checkerbloom 
Sidalcea malviflora 


subsp. californica 





California Loosestrife Vinegarweed Bush Mallow 
Lythrum californicum Trichostema Malacothamnus 

lanceolatum fasciculatus 
SHARETHIS: 
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Ej Facebook @® WV Twitter @ Pinterest @ fd Email 
«<? More 


Protecting Your Views, Trails, Water And 
Wildlife & Ojai Valley La 


4,147 likes 


OVLC = Wild About 


ORY 


‘SmallDonations, Big Impa: 





Ej Like Page 





Be the first of your friends to lik: 


Donate Explore Volunteer 
Today Explore our Bea part ofa Ojai Valley Land 
Becomea 2,000 acres of local ovic Conservancy © 
on Saturday 
member of the saved lands. community 
How do our trails stayed 
OVLC today. effort. 


brushed out and free of 
vegetation? Through the e 
of dedicated volunteers 
working hard that’s how! 
#ilventopreserve #ovlc 
#weloveourvolunteers @ ( 
California 


The Ojai Valley 
Land Conservancy 
Phone: 805- 


649-6852 / Fax: 
805-649-8913 





Email 


Physical 
Address: 370 W. 
Baldwin Road 
(the old Honor 
Farm) Bldg. A4 


Mailing 
Address: P.O. 
Box 1092 Ojai, 
CA 93024 
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E-NEWS SIGNUP 


Be Part Of A 
Local 
Community 
Effort 


JOIN NOW AND 
BECOME A MEMBER 
TODAY » 





Content © 2018 OVLC. All rights reserved. | Financials | OVLC Privacy Policy 





https://ovic.org/native-flowers/ 11/11 





A Guide to Flowers on Our Preserves 


Love our lands? Help us to care for them by donating today. 
ovic.org/giving 


You can also access this guide and more flowers online at ovic.org/native-flowers 


, 


Danny's Skullcap 
Scutellaria tuberosa 


Lupine 
Lupinus spp. 


Purple Nightshade 
Solanum xanti 


Twining Snapdragon 
Antirrhinum kelloggii 


Fiesta Flower 
Pholistoma auritum 


Common Phacelia 
Phacelia distans 


Wishbone Bush 
Mirabilis laevis 


Elegant Clarkia 
Clarkia unguiculata 


Way id 
Hairy-Leaf Ceanothus 
Ceanothus oliganthus 


Prickly Phlox 
Leptodactylon californicum 


Purple Owl's-Clover 
Castilleja exserta 


Fleabane Daisy 
Erigeron foliosus 


Large Flowered-Phacelia 
Phacelia grandiflora 


Purple Clarkia 
Clarkia purpurea 


Red Maids 
Calandrinia ciliata 


Bush Mallow 
Malacothamnus fasciculatus 





Woolly Blue Curls 
Trichostema lanatum 


Baby Blue Eyes 
Nemophila menziesii 


Common Fiddleneck 
Amsinckia intermedia 


Johnny-Jump-Up 
Viola pedunculata 


Bush Poppy 
Dendromecon rigida 


Black Sage 
Salvia mellifera 


Deerweed 
Acmispon glaber 


Pacific Sanicle 
Sanicula crassicaulis 


Golden Yarrow 
Eriophyllum confertiflorum 


Chinese-Houses 
Collinsia heterophylla 


Blue Dicks 
Dichelostemma capitatum 


Whispering Bells 
Emmenanthe penduliflora 


Sticky Monkeyflower 
Mimulus aurantiacus 


Common Goldenstar 
Bloomeria crocea 


Punch Bowl Godetia 
Clarkia bottae 


a 
Ww aw 
Western Blue-Eyed-Grass 
Sisyrinchium bellum 


Common Goldfields 
Lasthenia californica 


Tidy-Tips 
Layia platyglossa 


Bush Sunflower 
Encelia californica 





Hooker's Evening Primrose 
Oenothera elate subsp. Hookeri 


Mustard Evening Primrose 
Eulobus californicus 


Fuchsia-Flowered Gooseberry 
Ribes speciosum 


Heartleaf Penstemon 
Keckiella cordifolia 


Narrowleaf Milkweed 
Asclepias fascicularis 


* ‘> ‘¢ 


Telegraph Flower 
Heterotheca grandiflora 


California Suncup 
Dendromecon rigida 


Fringed Indian Pink 
Silene laciniata 


California Hummingbird Sage 
Salvia spathacea 


Jimson Weed 
Datura wrightii 


Western Goldenrod 
Euthamia occidentalis 


California Poppy 
Eschscholzia californica 


Liveforever 


t a 
Turkish Rugging 
Chorizanthe staticoides 


Mule Fat 
Baccharis salicifolia 


California Buttercup 
Ranunculus californicus 


Indian Paintbrush 
Castilleja affinis 


Scarlet Bugler 
Penstemon centranthifolius 


Sugar Bush 
Rhus ovata 


Fairy Lantern 
Calochortus albus 





California Blackberry California Buckwheat Catalina Mariposa Lily Chamise 
BushRubus ursinus Eriogonum fasciculatum Calochortus catalinae Adenostoma fasciculatum 


Western Virgin's Bower — Flower Western Virgin's Bower—Gonetoseed Miner's Lettuce Sticky Phacelia 
Clematis ligusticifolia Clematis ligusticifolia Calystegia macrostegia Phacelia viscida var. albiflora 


Wild Cucumber Wild Morning Glory Popcornflower Blue Elderberry 
Marah spp. Calystegia macrostegia Plagiobothrys collinus Sambucus nigra 


Holly-Leafed-Cherry Silverpuffs Caterpillar Phacelia Alkali Mallow 
Prunus ilicifolia Uropappus lindleyi Phacelia cicutaria Malvella leprosa 





Working closely with the community, over the last 30 years the Ojai Valley Land Conservancy has protected more 
than 2,000 acres of open space, maintained dozens of miles of trails, and protected some of Ojai's most important 


views, for all to enjoy. 


These preserves are made possible because of your generous donations. Donate today at ovlc.org/giving 


Fertilizer Solutions Chart 


Major Nutrients 


Farm & Garden Supply 
Grow Organic... For Life! 
Product Name 


Acid Mix 4-3-6 


Organic Status 


PART NUMBER 








Biological & Humus. 


Soil Application 


: Nutrient Release : 


‘Rate of Availability 








[© [overs 


@ | over 3% k 





Alfalfa Meal 2.5-0.5-2.5 Y cdfa 





All Purpose Plant Food 5-5-5 Y cdfa 





All Purpose, Dr. Earth 4-4-4 





Aqua Power 5-1-1 Y cdfa 





Arctic Humus Y cdfa 





Azomite Micronized Y cdfa 





Bat Guano, High N 9-3-1 





Bat Guano 0-7-0 





Big Bloom 0.01-0.3-0.7 





Bio-Fish All Purpose 7-7-2 Y cdfa 
WSDA 





Biolink Organic 0-5-5™ ¥ cdfa 
WSDA 





Biolink Organic 3-3-3 Y cdfa 





Biolink Organic Micronutrients 





Bio-Live 5-4-2 Y cdfa 





Blood Meal, Kiln-Dried 12-0-0 or 13.6-0-0 





Bone Meal, COFI 4-14-0 Y cdfa 





Bone Meal, Fish 3-16-0 Y cdfa 





Bone Meal, Liquid 0-12-0 





Bone Meal, Steamed 3-15-0 Y cdfa 





Boron Fertibor Y cdfa 





Bud & Bloom Booster, Dr. Earth 4-10-7 





Calcium 25® 





Cascade ReMineralizing Soil Booste Y cdfa 





Chicken Manure, Composted 3-2-2 Y cdfa 





Citrus and Avocado Food COFI 8-5-4 ? cdfa 





Citrus and Fruit Tree Food 7-3-3 Y cdfa 





Citrus Mix 6-3-3 Y cdfa 





Compost PVFS Y cdfa 





Compost Maker 4-4-2 





Corn Gluten Meal 





Cottonseed Meal 5-2-1 





Crab Shell Meal 4-3-0 





Diatomite Rock 





Dolomite 





Earth Juice Bloom 0-3-1 





Earth Juice Catalyst 





Earth Juice Grow 2-1-1 





Feather Meal 12.8-0-0 





Fish Aqua Power Liquid 5-1-1 





Fish Phytamin Plus 4.5-2-1 





Fish Meal 9.6-3-0 





Fruit Tree, Dr. Earth 7-4-2 





Glacial Rock Dust Gaia Green 





Gypsum Diamond K Solution Grade 





Humic Acids, Granular 





Humates, Activate 80 (coarse) 





Humates, Activate 80 (micronized) 





Iron Sulfate 

























‘Granulated, 















































































































































:lmme 


(months) 


d 


Short! Long: 
“Term : Term : 
z iK gah g 


Non Animal Based 


We do our best before publishing each catalog to update our solution charts with current status with OMRI, WSDA, CDFA and NOP. However, the status of any product can change at any time, so use this chart 


only as a guideline and always check with your certifying agency first. Entire contents © Copyright 2016 Peaceful Valley Farm Supply, Inc. All rights reserved. 


i : . = : : io : Nutrient Release : 
; Major Nutrients £ ‘Biological & Humus: py Adjusting: = Soil Application ‘Rate of Availability : 
: EF : ; fg 3 (months) 





Solution i ‘Granulated, jen ‘short: te 
: Grade For : Pelleted : Powdered, : :Term Term: 


:Fertigation: : orMeal : eka ue i 


Boosts : 
 : Microbial : 
: Activity : 


Farm & Carden Supply Ye 


Grow Organic... For Life! 
Product Name Organic Status 


PART NUMBER 


@ | Use As Foliar 


Kelp Extract Dry - Maxicrop 0-0-17 F1360 








Kelp Meal 1-0.1-2 FOI 








Lawn Restore, Ringer 10-0-6 “F150 | 








Langbeinite 0-0-22 Y cdfa F002 | 








@ | @} @ | @ | @ [Non Animal Based 


Leafy Green, COFI 7-1-2 Y cdfa _ F367 








Life All Purpose, Dr. Earth 5-5-5 -F9005 








Limestone-Marblewhite 325 F1570 








Liquid All Purpose 4-3-3 -F1905 | 








Manganese Sulfate Y cdfa -F1676 








Micro Hume Y cdfa ; F520 








Mycominerals Y cdfa ‘1SA200. 








Neem Seed Meal 6-1-2 F005 








Nutra Min Y Cdfa F1796 | 








Nutri-Rich 4-3-2 WSPA 7 cdfa FAA? | 








Oystershell Lime Y cdfa F018 








PARA Feather meal 13-0-0 Ycdfa F102 | 








PhytaBoost Turf Grade 7-1-2 Yedfa | F368 | 











Phytamin All Purpose 3.7-2.7-3.7 Y cdfa :F1891 








Potassium Magnesium Sulfate F2360: 








Pre-Plant Plus COFI 7-5-7 Y cdfa : F824 | 








Prime Start 3.2-4.5-3.5 Pedfa | F200: 








PVES All Purpose Liquid 4-3-4 Y cdfa F400. 





PVFS Bloom Liquid 0-6-0 Y cdfa F4020. 








PVFS Fish Hydrolyzed Liquid 2-4-0.2 7 cdfa 2 F133 | 








PVFS Liquid Grow 5-1-2 eda NOB F4010. 








PVFS Liquid Kelp Yedfa :F 1330: 








Rose, Flower & Bulb Mix 4-8-4 NOP FOI5 








Seabird Guano, High P 1-10-0 Nop :F1938 | 








Seabird Guano 12-12-2.5 Yedfa F1924 








Sierra Foothill Fertilizer 0.5-4.0- 4.0 2cdfa NOP F1101- 








Sierra Foothill Fert., High N 2.0-4.0-4.0 7 cdfa_ NOP | F1106. 








Soft Rock Phosphate Y cdfa F2101 








Soil Sulfur NOP F290 








Soil Sulfur Tiger 90 F210. 














Soybean Meal 7-1-2 Nop F019 


Sulfate of Potash, 


Diamond K Solution Fines Yedfa spay F230: 








Sulfate of Potash, Standard Fines F2260 








Super Natural Lawn Food, Dr. Earth 9-3-5 F9035 








Sure Start 4-6-2 Y cdfa F295 








Thrive Alive B-1 1-1-1 “2420. 








Tomato, Vegetable & Herb, Dr. Earth 5-7-3 “F900 | 








Tomato & Vegetable Food 4-5-3 Y cdfa : F305 








Ultra Bloom 0-10-10 Yedfa | F300 | 








Vegan Mix 3-2-2 NOP = F009 : 








Vegetable All Purpose Mix 4-6-2 Y cdfa F010 








Veggie-Mix COFI 8-5-.05 Ycdfa : F360 | 








VermiBlend Y cdfa F910 : 








Worm Castings : F903 : 











Zinc Sulfate, Powdered Y cdfa F2565: 








Garden Glossary 





Learning gardening terms and definitions. 


We've gathered a list of common edible gardening terms and their definitions. Browse the garden 
glossary and learn. To quickly find the word you’re looking for, click on the appropriate letter below. 


() 


()Acidic Soil 

soil with pH lower than 7.0; adding garden lime (calcium carbonate) to the soil is a common practice used by 
gardeners to raise the pH level of soils that are too acid; the ideal pH for most vegetables is between 6.2 and 
6.8, while herbs prefer a pH near neutral 7.0 


Newsletter Sign-Up 


()Aeration 

refers to the amount of air space available in soil; roots need air to thrive, and air spaces also provide 
drainage and passages for insects and worms in the soil-food web; sandy soils have greatest aeration; heavy 
clay soils have the least; well-aerated soils are key to growing healthy plants so that roots can breathe; many 
root crops, such as carrot or sweet potato, love well-aerated sandy soil, which is also referred to as “light” soil 


()Alkaline Soil 

soil with pH between 7.1 and 14; alkaline soil is also referred to as “sweet” soil; adding sulfur to the soil can 
lower the pH level of soil that is too alkaline; the ideal pH for most vegetables is between 6.2 and 6.8, while 
herbs prefer a pH near neutral 7.0 


()All-America Selection (AAS) 

AAS varieties have been awarded distinction by a panel of judges for exceptional performance for disease or 
pest resistance, novel forms, earliness to bloom, great harvest yields and other desirable qualities; winners 
have performed well in trial gardens throughout the United States and the program has been giving awards 
annually since 1932 


()Amendment 

a material added to soil, usually to improve its ability to grow plants; it may improve fertility, drainage, or ability 
to retain water, or change pH; an amendment is most often worked into existing soil, as opposed to mulch, 
which is placed on top of soil; amendments include rotted or aged manure, cottonseed meal, compost, sand, 
peat moss, garden lime, and garden sulfur; nitrogen-rich amendments include many fertilizers, blood meal, 
cottonseed meal, and composted manure 


()Annual 
a plant that completes its life cycle in one growing season; roots, stems, and leaves die annually; many 
vegetables are annuals, including bean, cucumber, and squash 





back to top 
() 


()Banding 

a method of placing fertilizer in a narrow strip either on the soil surface or below it, typically near the root zone 
of plants (normal recommendations suggest 4-6 inches away from plants); banding is often done at or prior to 
planting time as a starter fertilizer for young transplants; it is commonly practiced in cool, wet regions and 
when growing using a no-till system of raised beds 


()Beefsteak 

a type of tomato that is very large (up to 1 pound), often irregularly shaped, and has a good solid flesh; 
beefsteak tomatoes are juicy and frequently grown for slicing; examples include ‘Better Boy‘, ‘Goliath’, and 
‘Mr. Stripey‘ 


()Beneficial Insects 

insects that are considered friendly inhabitants in the garden, largely because they are predators of harmful 
pests; ladybugs and praying mantis are widely recognized as beneficial insects and sometimes released into 
gardens as a natural pest control 


Biennial 
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a plant that blooms in its second year and then dies; parsley is a biennial plant; onion is botanically biennial 
when grown from seed, but because our onion transplants are so far along when planted, they are grown like 
an annual and will often bloom the first year 





()Bird Netting 

a lightweight, usually plastic net that’s used to protect ripening crops, such as strawberries, from foraging 
birds, rodents, and other critters; you can also toss netting over plants like beans to prevent deer and rabbits 
from feasting on foliage 


()Black Gold 
a gardening term often used to describe ideal loam soil, or a finished form of compost; loamy soil rich in 
organic matter 


()Black Plastic Mulch 

a type of inorganic mulch made from sheets of black plastic laid on the ground; used to smother weeds or 
warm soil; especially in cooler climates, black plastic is used to warm the soil for heat-loving crops and extend 
the growing season 


()Blanching 

1) during growing, blanching is a technique used to shade plant parts from sunlight to prevent greening; it’s 
used when growing cauliflower to keep heads white (the process involves using a clothespin or twine to hold 
leaves over maturing heads); it’s also used with leeks (in this case, soil is heaped against stems to produce 
the classic white form) 

2) in food preservation, blanching is a process by which vegetables are partially cooked by placing into boiling 
water for a prescribed time and then quickly cooled to stop the cooking process; done prior to freezing, 
blanching helps vegetables retain color, crispness, and flavor; it also neutralizes enzymes and bacteria that 
can cause items to spoil 


()Blossom Drop 

common name when flowers form then drop without forming fruit or form small fruit that drop; most tomatoes, 
peppers, and eggplant will drop blossoms when daytime temperatures are above 90 degrees F and/or 
nighttime temperatures are above 75 degrees F; blossoms will also drop when night temperatures drop below 
55 degrees F 


()Blossom-End Rot 

a blemish that causes rot (most often in tomatoes and peppers) on the blossom-end of the fruit, (opposite the 
stem end); blossom-end rot is usually the result of lack of calcium available in the soil or inconsistent water 
levels 


()Bolt 

a process that occurs when leafy vegetables flower and go to seed; when bolting occurs, plants grow taller 
and leaves lose flavor and become bitter; bolting is typically triggered by longer days and warmer weather; 
crops prone to bolt prematurely because of improper temperature or other stress include cilantro, lettuce, 
onion, spinach, and members of the cabbage family, such as kale, cabbage, and broccoli 








()Breaker Stage 
refers to a stage of ripening in tomatoes when the fruit is first starting to show hints of mature color (beyond 
green); tomatoes picked at the breaker stage will continue to color and ripen after picking if placed in a cool, 


dry place out of direct sun Newsletter Sign-Up 


()Browns 

a compost ingredient that is rich in carbon; sometimes abbreviated “C”; typically, browns are dry materials, 
such as fallen leaves, pine needles, hay, straw, sawdust, shredded paper, newspaper, cardboard; good 
compost contains a ratio of 3 parts browns to 1 part greens 


()Bt 

short for Bacillus thuringiensis, a naturally occurring soil bacterium used to kill certain insect pests; Bt 
produces proteins that react with cells in the guts of certain insects, paralyzing the insect digestive system so 
that it stops feeding and dies of starvation; Bt doesn’t kill beneficial insects; different strains of Bt affect 
specific insects, including caterpillars, fungus gnats, and Colorado potato beetles; insects must eat the Bt to 
be affected, so the insects will still be active for a short while after applying, as it does not kill instantly after 
spraying; Bt comes in a liquid or powder that’s mixed with water and sprayed onto plants; sunlight breaks it 
down in about 7 days, although residual effect varies by strain 


()Bush Variety 

a compact form of a plant that yields full-size fruit, but typically less fruit than the full-size plant over the course 
of the growing season; bush varieties are ideal for growing in small gardens or containers; bush tomatoes are 
typically determinate 
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()Cole Crop 


collards, kale, kohlrabi, mustard, and turnip; cole crops thrive in cool seasons 


()Cold-Tender Annual 
a plant that is typically killed by freezing temperatures 


()Compost 

an organic soil amendment that results from decomposing organic matter, such as leaves and vegetable 
scraps; compost enhances soil fertility, improves clay soil’s ability to drain, and improves sandy soil’s ability to 
retain water; some gardeners refer to compost as “Black Gold“ 


()Composting 
the technique of recycling_organic material such as leaves and vegetable scraps so that they decompose into 
a rich soil amendment that gardeners fondly nickname “Black Gold“ 


()Container Garden 
planting vegetables, herbs, or flowers in individual containers or pots rather than in-ground or in raised beds 





()Cool-Weather Or Cool-Season Crops 
vegetables and herbs that flourish in the cooler seasons of early spring and fall; they usually become bitter or 
bolt in the warmer temperatures of summer 


()Cracking 
when the skins of fruits, such as tomatoes, split or crack from a large fluctuation in water intake; often due to 


inconsistent watering or after rainy spells. Newsletter Sign-Up 


()Crack-Resistant 

a vegetable or fruit whose skin isn’t prone to crack easily; cracking typically happens following a quick supply 
of lots of rain or watering, because the plant is stressed from taking up water faster than the skin can expand; 
it's most often used in reference to tomatoes; cabbages are referred to as split-resistant 


()Cucurbit 
a plant belonging to the plant family Cucurbitaceae, or gourd family; includes squashes, watermelons, 
cantaloupe, gourds, pumpkins, and cucumbers. 





()Culinary (As In Herbs) 
referring to plant crops used in cooking 


()Cut-And-Come Again Harvest 

a harvest method used with leafy crops where you cut off the entire plant, when plants reach 3 to 6 inches tall, 
leaving a half-inch stub; plants re-sprout to yield more harvests later; with most greens, you can anticipate 
three to four harvests with this method; good crops for this method include leaf lettuce, arugula, cilantro, 
parsley, and turnip and mustard greens 


()Cutworm Collar 
a barrier, such as a strip of aluminum foil, placed around the base of a seedling at the soil to prevent cutworms 
from reaching and injuring young stems 
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()Day-Length 
the measure of daylight hours within one day; day-length is longer in the summer and shorter in fall and winter 
in the North Hemisphere 


()Day-Neutral 
refers to plants that mature or flower regardless of the length day; some plants, like onions, need either short 
days or long days to trigger maturity, but day-neutral plants don’t differentiate 





()Days To Maturity 
the number of days from planting to the first harvest 


()Determinate 

a type of tomato that stops growing when it reaches a certain height; the majority of fruits mature within a 
small window of time and are formed on the edges of plants; ideal for canning or preserving; examples include 
‘Better Bush’, and ‘Rutgers‘ 


()Digging Fork 
a digging tool with four tines used to lift and aerate soil, blend amendments into soil, or harvest potatoes, 
onions, or leeks; sometimes called a spading or garden fork 











()Drip Irrigation 
a highly efficient method of watering that delivers water very slowly, literally a drop at a time, from a tube 
placed near the base of the plant; the tube endsws ener sigh-upich allows water to pass through drop by 


drop; drip irrigation produces little waste and is an excellent choice for watering plants to conserve water and 
insure a steady, consistent supply 


()Drought Tolerant 
a popular term used to describe plants that withstand periods without regular, consistent watering 
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()Early Variety 

a plant that matures earlier than typical for its type and delivers an early harvest; early varieties are ideal for 
planting in late summer to yield a fall crop; early tomato varieties include ‘Better Bush‘, ‘Bush Early Girl,’ ‘Big 
Beef,’ and ‘Early Girl’ 


()Edging Plant 

refers to a plant that is low growing and can be used along the edges of planting beds or containers; because 
it has a short stature, an edging plant won't hide mid-size and taller plants that are planted behind it; sweet 
marjoram and thyme make good edging plants 


()Female Flower 

a flower that has only female parts; many vegetables have flowers that contain both male and female parts 
within the same flower, but cucurbits such as squash, cucumber, cantaloupe, and watermelon have separate 
male and female flowers, and pollen must be transferred from the male flower to female flowers by a pollinator 
such as a bee in order to make fruit; botanically, a female flower is also called a pistillate flower, it contains a 
pistil (female part made of stigma, style, and ovary) but no functioning pistil (male part including anthers) 
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()Fertilizer 

a material that adds nutrients to the soil and is essential to support the healthy growth of plants; fertilizer may 
be natural, such as manure, or synthetic; fertilizers typically contain nitrogen (N), phosphorus (P), and 
potassium (K), and often other nutrients 





()Fish Emulsion 

a liquid fertilizer created from byproducts of the fish oil and fish meal industry; it comes as a concentrate that 
you dilute with water and apply to foliage; fish emulsion has a high nitrogen content, which makes it a good 
choice for leafy greens, like broccoli or Swiss chard, but all plants respond to it; it can have a fishy smell, but 
you can purchase types with less odor 





()Floating Row Cover 

a light- and water-transmitting polypropylene fabric that’s placed over plants (either directly or using a 
structure) to shield them from cold, birds, and insects or diseases spread by insects; row cover fabrics protect 
plants from cold and wind in early spring to allow for earlier planting, and the provide shade for plants and soil 
in hot regions; row covers come in different thicknesses for use in different seasons; lightweight fabrics work 
well in summer heat; heavier fabrics can protect plants against varying levels of cold; also called row cover or 
garden fabric 
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()Frost Date 

the dates designated by geographic location to determine the average first and last frost dates an area 
experiences; used as a guideline to determine a “safe” target planting date after the last frost of spring or 
before the first frost of fall; plants susceptible to frost damage are best transplanted within this window of time 
with enough days to mature before danger of frost 


()Fruit Set (Or Setting Fruit) 
initiation of fruit growth; pollination by wind or pollinators is required for fruit set 


()Full Sun 
at least six hours of direct sunlight; most vegetables thrive with six hours of direct sunlight in order to properly 
set fruit and produce expected harvests 


()Fungicide 
a chemical or natural compound that kills or inhibits fungi and/or fungal spores; fungicides are applied to 
plants to protect them from disease 


()Furrow 
a narrow groove or row made in soil for planting seed or bulbs, including onions 
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()Globe-Shaped 
a round shape, usually in reference to a fruit or vegetable description; examples include ‘Summer Set’ tomato, 
‘Green Globe’ artichoke, and ‘Candy’ onion 


()GMO And Genetically Engineered 

the term “genetically modified organism,” or GMO, refers to plants produced through genetic engineering; 
genetic engineering uses molecular biology techniques to introduce new genes, or to eliminate or rearrange 
specific genes, in a plant (or any organism) to achieve desired traits; in short, it describes a biologically altered 
and cross-bred organism, usually by insertion (from another organism) of a gene that carries the desired traits 
via the process of genetic engineering, which is different from traditional crossing, or hybridization; Bonnie 
Plants does not sell plants grown from GMO seeds 


()Greens 

a compost ingredient that is rich in nitrogen (Sometimes abbreviated “N”); typically greens are fresh, moist 
materials, such as grass clippings, fresh green plant parts, fruit and vegetable scraps from the kitchen, coffee 
grounds, manure, organic fertilizers; good compost contains a ratio of 3 parts browns to 1 part greens 


()Growth Habit 
used to describe a plant's characteristic shape, height, fullness or appearance such as upright or vining 
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()Half-Hardy Perennial 
Newsletter Sign-Up 


refers to a perennial plant that is tolerant of some frost and whose roots come back the next growing season 
in a moderate climate, but that is not tolerant of severe cold weather; an example is Mexican tarragon 


()Hard Freeze 

what occurs when the air temperature drops below 25 degrees Fahrenheit for four or more consecutive hours; 
many plants, even cool weather ones, have a hard time surviving a hard freeze and need to be protected via a 
row cover or cold frame 


()Hardened-Off 

a term used to describe seedlings or plants that have experienced gradual exposure to outdoor growing 
conditions and as a result can withstand ambient temperature or sunlight; in spring, it’s vital to harden off 
indoor-raised seedlings to outdoor conditions; in fall, plants that have experienced the gradual cool-down are 
better able to withstand frosts when they arrive than if the weather were to drop from 80 degrees to 20 
degrees overnight 


()Hardiness Zone 

zones denoted on a U.S. map to highlight areas of similar temperature ranges, specifically the average annual 
lowest temperature; zone hardiness of plants describes an area where a plant is most likely to thrive and 
tolerate the duration of the lowest freezing temperatures 


()Hardy 
describes a plant’s ability to thrive or survive undamaged in specified lowest minimum temperatures; the most 
cold hardy vegetables are spinach and kale 


()Heirloom 

generally, a plant that has been passed down through generations due to valued characteristics such as flavor 
and color; more specifically, a plant that is at least fifty years old, is not a hybrid, and is open-pollinated; the 
widely accepted categories of heirlooms are: 


1. commercial origin heirlooms, including open-pollinated varieties introduced before 1940, such as 
‘Rutgers’, and those in circulation for more than 50 years, such as ‘Bradley’ and ‘Homestead'; 

2. family origin heirlooms, passed down through generations, such as ‘Cherokee Purple’ and ‘Arkansas 
Traveler’; 

3. heirlooms created by crossing two heirlooms or an heirloom and hybrid; 

4. natural or mystery heirlooms, which are believed to be the result of natural cross pollination between 
two heirlooms 


()Hormone 

a plant hormone is a chemical messenger made inside the plant that influences growth, either stimulating or 
inhibiting it; hormones govern plant processes such as fruit set or ripening, seed germination, and stem 
elongation; some hormones can be synthesized in a lab and sold for home garden purposes, such as blossom 
set spray, which stimulates blossoming or fruit set in tomatoes is one example 


()Hybrid 

a plant produced as the result of a cross between two plants of different genotypes (plants that are different 
from each other genetically, such as a variety); in vegetables, hybrids are usually plants that are bred by 
crossing varieties; hybrids typically offer better disease resistance, higher yield, and other improved traits; our 


hybrids are not genetically engineered 
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()Indeterminate 

a type of tomato that grows and produces fruits during the entire growing season; sometimes called a vine 
tomato; fruits mature all season long and appear along the length of the vine; examples include ‘Big Boy’, 
‘Early Girl‘, and ‘Super Sweet 100° 


()Inoculant 

a product containing Rhizobium bacteria, which helps legume crops (peas, beans) to fix or add nitrogen to 
soil; inoculant improves yield of legumes; inoculant typically comes in a powder form that you add to soil at 
planting time; bacteria establish in soil; once established, you don’t need to add more 


()Insecticidal Soap 

a soap formulated specifically to control insect pests; known for its insecticidal properties, thanks to the 
potassium salt in the fatty acids the soap contains; insecticidal soaps don’t typically harm plants (unlike 
household soaps, which often have perfumes and other additives); soaps are most effective against soft- 
bodied insects such as aphids, young scales, mealybugs, and whiteflies; except for predatory mites, most 
beneficial insects aren’t hurt by insecticidal soap as long as they are not wet by the spray 


()Intensive Gardening Or Intensive Spacing 

planting crops closer together than the recommended spacing (found on plant tags and labels) to maximize 
available garden space; reducing wasted space to interplant complementary crops, thereby increasing yields 
and reducing the need to weed 


()Invasive 
often used to describe the characteristic of a plant to thrive and readily re-seed, spread or multiply easily 
outside of natural range 


()IRT Film 

infrared transmitting plastic (IRT) is laid as a mulch on the surface of soil to transmit infrared radiation, while 
blocking most light (similar to black plastic mulch); it is used to warm the soil in spring, especially in cold 
climates; IRT film is usually translucent brown or green 
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()June-Bearing 
a description used for strawberries that produce fruit once mid-season, around June in the North, rather than 
multiple times (seeming continuous) throughout summer (i.e. everbearing) 
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()K (Potassium) 
the abbreviation for potassium; the last of three letters (N-P-K) used on packaged fertilizers to denote the 


percentage (by weight) of potassium contained; potassium contributes to a plant’s overall health 
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()Lanky 
too-long stems often a result of not enough light; these stems are weak and tend to fall over 


()Layering 

a method of propagating or rooting a plant in which you lay a stem that’s alive and growing against soil, 
holding it in place with a stone, brick, or landscape staple; the stem produces roots where it touches soil; 
eventually, when roots are in place, you can cut the rooted seedling free from the main or mother plant to plant 
as a seedling; plants that layer easily include mosquito plant and tomato 


()Light Frost 

what occurs when the temperature drops below 32 degrees Fahrenheit and ice crystals begin to form; many 
cool weather vegetables (such as kale and collards) can not only survive a light frost, but even have their 
flavor improved by it 


()Lime 

calcium carbonate, or garden lime, is a type of soil amendment used to raise soil pH; it comes in different 
forms; some forms are fast-acting, other takes months to shift pH; some types are pelletized, others are fine 
and dusty; read product labels to buy the right type for your situation 


()Liming 
adding lime (calcium carbonate) to soil to raise its pH and make it less acidic 


()Long-Day Onions 

the term given to onion varieties that require a minimum number of days with long periods of sunlight to form 
proper bulbs; describes growing conditions where daylight lasts at least 14 hours, and nights are, of course, 
shorter; long-day onions are typically grown in the North 
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()Macronutrients 

the elements used in largest quantity by plants that are essential to growth and health; they are nitrogen (N), 
phosphorous (P), and potassium (K), calcium (Ca), magnesium (Mg), and sulfur (S); also called major 
elements; three macronutrients (nitrogen, phosphorous, and potassium) are always listed on fertilizer labels 
by percentage (ex. 8-4-4 is the percentage of N-P-K in Bonnie Herb, Vegetable & Flower Plant Food) 


()Male Flower 

a flower that has only male parts; many vegetables have flowers that contain both male and female parts 
within the same flower, but cucurbits such as squash, cucumber, cantaloupe, and watermelon have separate 
male and female flowers, and pollen must be transferred from the male to female flowers by a pollinator such 
as a bee in order to make fruit; botanically, a male flower is also called a staminate flower, and it contains a 
stamen (male part including the pollen-bearing anthers) but no functioning pistil (female part made of stigma, 
style, and ovary) 
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the elements used in small but crucial quantities by plants that are essential to plant growth and health; these 
include sulfur (S), manganese (Mn), boron (B), copper (Cu), iron (Fe), chlorine (Cl), molybodemum (Mb), and 
zinc (Zn); also called minor or trace elements 


()Mulch 

a layer of organic or inorganic material placed on the surface of the soil; mulch helps soil retain moisture, 
suppress weeds, and maintain even soil temperature; mulch also helps keep leaves clean on greens and fruit 
clean on strawberries by keeping soil from splashing on the plants; mulch materials include grass clippings, 
shredded or ground bark, pine straw, aged manure, straw, rocks, and plastic sheeting 
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()N (Nitrogen) 
a macronutrient that fuels new growth and the element that is used in largest quantities by plants, which is 
why is it always present in packaged fertilizers 


()Neem Oil 

a horticultural oil used as an organic insecticide and fungicide; made from the fruits and seeds of the neem 
tree, native to India; doesn’t harm beneficial insects as long as it isn’t sprayed directly on their habitat or food 
source 
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()Open-Pollinated 

plants that are naturally pollinated by insects or wind without human intervention; an open-pollinated plant is 
not an F-1 hybrid; seeds from open-pollinated varieties yield plants and fruit that are the same or similar to the 
parent; being open-pollinated is one requirement for calling a plant an heirloom; all heirloom varieties are 
open-pollinated, but not all open-pollinated varieties are heirlooms 


()Organic 

in gardening, organic refers to anything relating to, or derived from living organisms; soil contains organic 
matter such as decaying plants and living organisms (worms, fungi, microbes); organic is also a labeling term 
for food and other products that are regulated by the United States Department of Agriculture and other 
entities to be grown or made using practices approved as organic 


()Organic Gardening 

using gardening techniques and products that promote or do the least disturbance to ecological health, 
including biodiversity and soil health; organic gardening practices minimize or eliminate the use of synthetic 
fertilizers and many conventional pesticides, instead relying on natural products and practices thought to 
promote the best overall environment; GMQs are not allowed in organic gardening 
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()P (Phosphorous) 
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a macronutrient that promotes root development, which strengthens plants, and increases blooms; often 
present in packaged fertilizers 


()Part Sun (Or Part Shade) 

plants labeled either part sun or part shade don’t like a long exposure to full sun; because the sun’s intensity 
varies according to season and geography, observation is the best way to gauge a site’s suitability for your 
plant’s needs; generally, figure four to six hours of direct sun daily for plants labeled part sun or part shade 


()Perennial 

a plant that lives from one year to the next; often, its leaves will die back to the ground at the end of the 
season, allowing new growth to emerge in the spring; perennial vegetables include artichoke, asparagus, and 
rhubarb; many herbs are perennial, including bee balm, chives, oregano, and mint 





()PH 

the letters “pH” are a technical terms that represent a measure of acidity; in soil, DH determines whether 
nutrients are available to plants or anchored tightly in soil; most vegetables need a soil pH between 6.2 and 
6.8; herbs thrive when pH is near 7.0 (neutral); soil pH may change over time and should be tested every year 
or two 


()Pollination 

pollination is the transfer of pollen from male to female flowers, which often results in the flower producing a 
fruit or seed; pollen grains are transferred from the anthers (male flower part that produces pollen) to the 
stigma (female part that receives pollen) by wind or by pollinators such as bees; types of pollination include 
self-pollination (male and female parts on the same flower, such as a tomato plant) and cross-pollination (male 
and female parts on separate flowers), namely on cucumbers, squash, cantaloupe, and watermelons) 


()Pollinator 
an agent of pollen transfer including insects, such as bees, as well as wind 


()Potting Mix 

a growing medium made from materials such as composted bark, peat moss, perlite, and other ingredients, 
but not including true soil; potting mix is used in containers instead of garden soil because it provides a good 
balance of air, moisture, and nutrition for the container growing environment 


()Potash Fertilizer 
a fertilizer that’s high in potassium, which promotes high vegetable yields; all plants need some potassium but 
some crops, such as artichoke, need more than others and benefit from a high-potassium fertilizer 


() 
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()Rain Barrel 

a barrel used to catch rainwater, often from a rooftop and gutter, and store the rainwater for use in the garden; 
rain barrels can be purchased ready-made or fashioned out of 50-gallon plastic barrels, trash cans, whiskey 
barrels, or other vessels 
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()Rain Gauge 
a device that measures how much water a garden gets, either by rainfall or watering; keeping one in the 
garden can help you to determine if and how much to water plants 


()Raised Bed 

a garden bed built above the soil surface and typically framed with either wood or stone; raised bed kits and 
building plans are readily available; raised beds filled with potting mix, bagged garden soil, or a mixture of 
compost and garden soil help eliminate problems with poor native soil 


()Reseed 

also known as self-seeding or self-sowing; plants reseed when they produce mature seed that falls to the 
ground and germinates to produce new seedlings; examples of plants that frequently reseed include Mexican 
tarragon, dill, cilantro, and heirloom tomatoes; new crops may sprout in the same growing season or seeds 
may linger in soil through winter and sprout the following spring 


()Rotate 

to plant crops in a different place each growing season; many experts specify using a 3-year rotation, which 
means in one spot in the garden, you plant a different crop three years in a row before repeating the same 
crop in that spot again; this planting practice helps minimize pests and diseases 





back to top 
() 


()Scoville Scale 

the first lab approach to measure heat in peppers, devised by Wilbur L. Scoville in 1912; in this method, 
human subjects taste a pepper sample and record the heat level; the samples are then diluted in the lab until 
heat is no longer detected by the tasters; this dilution is called the Scoville Heat Unit; while the method is still 
subjective, as it depends on the taster’s palate and sensitivity, it’s the most accepted, scientific measurement 
of heat in peppers 


()Semi-Hardy Vegetables 
tolerate light frosts (usually 29 to 32 degrees F) late into fall and through winter in mild climates; good for 


()Short-Day Onions 

onion varieties that need short days (10 to 12 hours of daylight) to form bulbs; they take approximately 110 
days to mature in the South if planted in the fall, and just 75 days in the North where they may be planted in 
early spring; the earlier you plant short-day onions, the larger they get, but they won’t get very big in the 
northern states; short-day onion varieties include Georgia Sweet (Yellow Granex), Sweet Red, Texas Super 
Sweet (1015Y), Texas Sweet White 


()Soaker Hose 
a type of hose that applies water directly to soil, typically by sweating or seeping water through its porous 
surface; frequently made from recycled rubber; work best on a flat surface; good for conserving water 


()Soil 
the earthen ground that serves as a natural growing medium for the growth of plants; soil is made of minerals, 


air, water, and organic matter; the mineral component of soil is measured by size, including (largest to 
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smallest): sand, silt, and clay 


()Soil Food Web 

a community of organisms that live in the soil; as organisms move through the food chain, energy and 
nutrients are exchanged; the soil food web features a diversity of creatures, from microscopic bacteria, fungi, 
and algae, to mites and nematodes, to earthworms, ants, spiders, and plant roots. 


()Split-Resistant 
used to described cabbage varieties that resist splitting when they take up a lot of water, especially after a dry 
period; ‘Early Jersey Wakefield‘ and ‘Stonehead‘ are split-resistant cabbage varieties 





()Strawberry Jar 
a planter with pocketed openings in the sides into which small plants can be inserted for growing; used for 
growing strawberries as well as flowers and herbs 


()Support 
anything used to hold up a plant, such as a trellis, cage, or stake; support is often recommended for keeping 
tomato and cucumber plants upright and keeping fruit off the ground 


back to top 
() 


()Transplant 

young seedling plant especially grown in a container instead of starting directly from seed in the ground; the 
name “trans-plant” comes from the fact that it moves from its container into the ground; transplants give the 
garden a big head start; Bonnie Plants transplants are grown in greenhouses around the country and are 
ready for sale at the appropriate planting season 


() 
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()Vermiculite 

a natural, mica-like mineral that expands when heated; used as a soil conditioner to aerate heavy or sticky 
soil; included in many nursery mixes used for seed germination and potting to provide a growing medium that 
holds water but allows good drainage 
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()Warm Season Crops 

plants that require warm soil and warm air temperatures to grow and produce these plants do not tolerate 
frost; they thrive in summer; setting out warm-weather crops when nights are cool or soil is cool can cause 
roots to rot; nights below 50 F can cause warm-season crops to stall, blossoms to drop, leaves to wilt, or fruit 
to fail to set; examples include basil, tomato, pepper, eggplant, okra, beans, cucumber, and melon 
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()Well-Drained Soil 

soil that allows water to pass through it easily; a few minutes after watering or rainfall, soil that is well-drained 
will show no puddle of water remaining on the soil surface; all vegetables and herbs need soil that has good 
drainage 
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Big Berry Manzanita Arctostaphylos glauca Add to plant list 


Arctostaphylos glauca is a species of manzanita known by the common name bigberry 
manzanita. It is native to California and Baja California, where it grows in the chaparral and 
woodland of coastal and inland hills. This is a large shrub to small tree varying in size from >> 





Blueblossom Ceanothus Ceanothus thyrsiflorus Add to plant list 


Blueblossom or Blue blossom Ceanothus is one of the most popular species of Ceanothus in 
landscaping applications. It varies dramatically in form and size over its natural range, with 
some plants growing fairly upright to 30 feet and others growing in a mounding form to only 2- >> 





Redbud __Cercis occidentalis Add to plant list 






The Western Redbud is a small deciduous tree or shrub found in the foothills and mountains 
4 | of California. In the northern, rainier part of its range, it grows more often on dry slopes in 
ee 8 mountain foothills. In the southern and drier part of its range, it grows most often near near >> 


Maritime Ceanothus Ceanothus maritimus Add to plant list 


Ceanothus maritimus is a rare, narrow endemic species of shrub in the Buckthorn family 
(Rhamnaceae) known by the common name Maritime Ceanothus. It is endemic to San Luis 
b! Obispo County, California, where it is known from only a few occurrences in the vicinity of 


J Blue Eyed Grass __ Sisyrinchium bellum Add to plant list 


Blue Eyed Grass is a 1 foot tall perennial herb that grows throughout California, usually in 
open places where there is some moisture, particularly grassy areas. It can also be found in 
woodlands and at altitudes up to almost 8000 feet. The stems can grow as long as 24 in, 





Flannel Bush | Fremontodendron californicum Add to plant list 


Fremontodendron californicum, or California Flannelbush is one of the most spectacular of the 
native California shrubs. It is a fast growing evergreen shrub with fuzzy, flannel-like leaves 
and abundant, large yellow blossoms that bloom in the spring. Under ideal conditions, it can >> 





ak Hummingbird Sage _ Salvia spathacea Add to plant list 






Hummingbird sage is a herbaceous plant species with woody bases and a somewhat 
sprawling habit with upright flowering stems. Its a member of the large Salvia or sage genus 
in Lamiaceae, or the mint family. This fruity scented Salvia blooms in March to May with 


Nevin's Barberry __ Berberis nevinii Add to plant list 


Berberis nevinii (syn. Mahonia nevinii) is an evergreen species of flowering shrub in the 
Rerheridaceae (harherrv) family knawn hv the eamman name Nevin 's harherrv This nlant is 
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endemic to southern California, where it is known from very few occurrences in the chaparra >> 





Coast Live Oak Quercus agrifolia Add to plant list 


The Coast Live Oak is a beautiful evergreen oak that grows predominantly west of the central 
valleys, as far north as Mendocino County, and as far south as northern Baja California in 
Mexico. This tree typically has a much-branched trunk and reaches a mature height of 10-25 >> 


3 Mission Manzanita Xylococcus bicolor Add to plant list 


f, Mission Manzanita is a shrub that grows up to 20 feet tall, and 20 feet in diameter. Its native 
“ range is very limited, comprising Southwestern and Pacific coastal California from San Diego 
aay county through north-central Pacific coastal Baja California, a small area in the foothills 


Santa Cruz Island Buckwheat —Eriogonum arborescens Add to plant list 


Eriogonum arborescens is a species of wild buckwheat known by the common name Santa 
te) Cruz Island buckwheat. This shrub is endemic to the Channel Islands of California. It may be 
*) anywhere from one half to two meters in height and sprawl from one half to three meters in 





California Fuchsia — Epilobium canum Add to plant list 





Epilobium canum is beautiful species of willowherb, native to the California foothills and 
*® coastal areas. It is a perennial plant, notable for the profusion of bright scarlet flowers in 
eg Summer and autumn - it's usually the only native California plant in an area flowering at the >> 


Add to plant list 







% Common Manzanita Arctostaphylos manzanita 


2 hg Artostaphylos manzanita is a tall, beautiful species of manzanita with an often dramatic and 
Ss he | winding branch structure. It has the common names of Whiteleaf Manzanita and Common 


-™) Manzanita. It is native to California, where it can be found primarily in the North Coast Range, >> 


Chalk Dudleya _Dudleya pulverulenta Add to plant list 


Chalk Dudleya is a succulent plant known by the common names chalk lettuce and chalk 
liveforever. It is in the Subgenus Dudleya in which the flowers are tubular and pollination is 
primarily by hummingbirds or bumblebees. This dudleya is native to the southwestern United >> 


Showy Penstemon _Penstemon spectabilis Add to plant list 


Showy Penstemon is native to southern California and Baja California, where it grows 
primarily in the chaparral, scrub, and woodlands of the Peninsular and Transverse ranges, 
and to central California, where it grows in the northeastern part of the South Coast Range. It >> 





“i, Deergrass Muhlenbergia rigens Add to plant list 





Deergrass is a large perennial bunchgrass found in sandy or well drained soils below 7000 
feet in elevation in the southwestern United States and parts of Mexico. In California, it grows 
primarily in the coast ranges of central and southern California, the Sierra and Cascade 


Douglas Iris __ Iris douglasiana Add to plant list 


The Douglas Iris is a common and attractive wildflower of the coastal regions of Northern and 
Central California and southern Oregon, with scattered locations inland. The Douglas Iris 
grows mainly at lower elevations, below 100 meters (330 feet), though it is occasionally found >> 
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Oregon Grape _ Berberis aquifolium Add to plant list 


Berberis aquifolium is a species of flowering plant in the family Berberidaceae, native to 
western North America. It is the state flower of Oregon. In California, it grows throughout the 
mountains and foothills of northern and central California, and in Southern California, it grows 


Fremont Cottonwood Populus fremontii Add to plant list 


The Fremont Cottonwood is a cottonwood native to North America, growing in riparian areas 
near streams, rivers, and wetlands in the southwestern part of the United States, and 
downwards into Mexico. It is a large tree growing from 12-35 meters in height, with a trunk up >> 


Carmel Ceanothus Ceanothus thyrsiflorus var. griseus Add to plant list 


Ceanothus thyrsiflorus var. griseus is a variety of flowering shrub known by the common 
name Carmel ceanothus. It formerly called Ceanothus griseus and considered a separate 
species and some sources may still use this terminology. This Ceanothus is endemic to > 


California Aster Corethrogyne filaginifolia Add to plant list 


Corethrogyne filaginifolia (syn. Lessingia filaginifolia) is a species of flowering plant in the 
daisy family known by the common names common sandaster and California aster. The 
taxonomy of this plant and certain relatives is currently changing; recently the Corethrogynes >> 


Wj Toyon Heteromeles arbutifolia Add to plant list 


Toyon is a beautiful perennial shrub native throughout the western part of California and the 
) Sierra foothills. It is a prominent component of the coastal sage scrub plant community, and is 
a part of drought-adapted chaparral and mixed oak woodland habitats. It is also known by the 


Little Sur Manzanita Arctostaphylos edmundsii Add to plant list 


3 A species of manzanita known by the common name Little Sur manzanita. This shrub is 
endemic to California where it grows on the coastal bluffs of Monterey County. This is a petite, 
low-lying manzanita which forms mounds and patchy mats in sandy soil. The leathery leaves 


Blue Oak Quercus douglasii Add to plant list 


The Blue Oak is endemic to California and is found in foothills surrounding the Central Valley 
of California, the South Coast Range, North Coast Range and San Francisco Bay Area. It is 
also sometimes known as the Mountain Oak, and occasionally the Iron Oak. Blue Oaks are 


Western Columbine Aquilegia formosa Add to plant list 


Names include Crimson Columbine, Western Columbine or (ambiguously) "Red Columbine". 
It is a common and attractive wildflower native to western North America, from Alaska to Baja 
California, and eastward to Montana and Wyoming. It is very often known as the "Red 





beges| Black Oak = Quercus kelloggii Add to plant list 







& eo California Black Oak (Quercus kelloggii), also known as simply Black Oak, or Kellogg Oak, is 
@ *| an oak in the red oak section (Quercus sect. Lobatae), native to western North America. It is a 
is close relative of the Black Oak (Quercus velutina) found in eastern and central North America. 


Creek Dogwood Cornus sericea ssp. sericea Add to plant list 
eS 5, nn _ , 2 Ho 8 
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, Creek LVogwood (Cornus sericea ssp. sericea) Is a native snrub tnat grows In nortnern, 
27 x | southern and central California. It was formerly known as Cornus stolonifera and is still 
referred to by that name in some sources. It is moderately fast growing and moderately long- >> 





Add to plant list 





Channel Islands Tree Poppy Dendromecon harfordii 









a 
12) A species of flowering plant in the poppy family known by the common names Channel 


9 Islands tree poppy and Harford's tree poppy. It is sometimes treated as subspecies harfordii of 
its relative, Dendromecon rigida. This is a shrub or small tree reaching heights between 2 and 


] Western Sycamore _Platanus racemosa Add to plant list 


«Western Sycamore is a species of plane tree known by several other common names, 
including California sycamore, California plane, and Aliso. It is native to California and Baja 
wie California, where it grows in canyons, floodplains, and along streams in several types of >> 


Wf) Hooker's Manzanita — Arctostaphylos hookeri Add to plant list 





Arctostaphylos hookeri is a species of manzanita known by the common name Hooker's 
manzanita. This shrub is endemic to California where its native range extends from the 
coastal San Francisco Bay Area to the Central Coast. This is a low shrub which is variable in >> 


San Diego Ceanothus Ceanothus cyaneus Add to plant list 


Ceanothus cyaneus is a rare species of flowering shrub known by the common names San 
Diego Ceanothus and Lakeside Ceanothus. This Ceanothus is found in the mountains of San 
Diego County, California, and its range probably extends just into Baja California. Most of the >> 


Summer Holly — Comarostaphylis diversifolia Add to plant list 


4) Comarostaphylis diversifolia is a rare shrub in the heath family known by the common name 
3 Summer Holly. It is slow growing in an upright form up to a height of 20 feet or more, with 
B striking white flowers in the spring, an incredible summer display of holly-like red berries , and >> 





WA Catalina Cherry = Prunus ilicifolia ssp. lyonii Add to plant list 








. : Catalina Cherry (Prunus ilicifolia ssp. lyonii) is a native tree that grows in Southern and 
Central California, primarily in the Channel Islands region. though with some specimens in the 


F| coastal Southern California mainland. It is fast growing once established, and moderately 


Island Snapdragon Gambelia speciosa Add to plant list 


th 


= Yet. @ Island Snapdragon is a somewhat vine-like perennial plant native to the Channel Islands of 
ya Mn ».| California and Guadalupe Island, Mexico. It has trumpet-shaped red flowers which attract 
. \ birds, especially hummingbirds. Under the right conditions it can bloom almost year > 


Blue Elderberry Sambucus nigra ssp. caerulea Add to plant list 


Blue Elderberry, Mexican Elderberry, or Tapiro is a deciduous shrub or small tree, growing up 
to as tall as 30 feet. It is native from Oregon to Baja all the way to western Texas. It has cream 
or yellow flowers in the spring and purple berries in the fall. It's berries are one of the most > 





Add to plant list 


rs “¥ Engelmann Oak Quercus engelmannii 
24 e The Engelmann Oak, also called the Mesa Oak, is a beautiful rare oak native to Southern 


California. Suburban sprawl has eliminated these oaks from the majority of its native range. 
Most remaining trees are located in San Diego County, with small remnant populations in >> 
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W Sugar Sumac Rhus ovata Add to plant list 








Rhus ovata, also known as Sugar Bush or Sugar Sumac, is an evergreen shrub to small tree 
that grows in chaparral in dry canyons and slopes below 1300 meter in Southern California, 
Arizona and Baja California. In the southern part of it's range (in Los Angeles, Orange and 


Bush Anemone _—_Carpenteria californica Add to plant list 


>» The sole species in the genus Carpenteria in the Hydrangea family, is an evergreen shrub 
native to California. It is closely related to the genus mock-orange genus. Common names 
include Tree-anemone and Bush-anemone. It is a rare species, endemic to only seven sites in >> 


“S| Hoaryleaf Ceanothus Ceanothus crassifolius cole hiel eel 


/ S- f¥_| Ceanothus crassifolius is a species of flowering shrub known by the common name hoaryleaf 
ay aK 4 ceanothus. This Ceanothus is found throughout the coastal mountain ranges of the southern 
» - = 


half of California below 3,500 ft., and its range extends into Baja California. It is an erect, 





Conejo Buckwheat — Eriogonum crocatum Add to plant list 







Eriogonum crocatum (Conejo Buckwheat or Saffron Buckwheat) is a rare species of wild 
Buckwheat that is endemic to the Conejo Valley and surrounding regions in Ventura County, 
§ California. It grows on open, dry hillsides, often in crags in rock faces. Conejo Buckwheat is a 


» 


White Sage Salvia apiana Add to plant list 


White sage, bee sage, or sacred sage, is one of the cornerstone species of the coastal sage 
scrub habitat of Southern California and Baja California. It grows rapidly to 3 or 4 feet tall, with 
white flower spikes shooting up sometimes 8 feet or more. The leaves (about 1.5-3 inches 


Southern Kinnikinnick Arctostaphylos uva-ursi Add to plant list 


Arctostaphylos uva-ursi is a species of Arctostaphylos, one of several related species referred 
to as bearberry. Names for this species include kinnikinnick and pinemat manzanita. It is a 
small procumbent woody shrub 5-30 centimeter high. The leaves are evergreen, remaining >> 


Desert Lavender Condea emoryi Add to plant list 


Hyptis emoryi (Desert Lavender) is a fragrant, multi-stemmed shrub species of flowering plant 
in the Lamiaceae (mint family). The genus Condea (formerly Hyptis) is commonly known as 
the bushmints. Desert Lavender is a medium to large perennial shrub found in the deserts of >> 


Lemonade Sumac Rhus integrifolia Add to plant list 


to 30 feet tall) when somewhat inland, and low and sprawling (3 feet tall by up to 30 feet wide) 
when close to the ocean. It is native to Southwestern and Pacific coastal California from 





Royal Penstemon _Penstemon speciosus Add to plant list 







\-) Royal Penstemon is native to the western United States where it can be found in many types 
{= a Pe . . . . . 
of habitat, including plateau and foothill scrub and sub-alpine mountain forests. It is a 
perennial herb growing erect to a maximum height near 60 centimeters. The leaves are >> 


MELT Woolly Bluecurls — Trichostema lanatum Add to plant list 
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a> 
. . | Trichostema lanatum (Romero or Woolly Blue Curls) is a highly fragrant, small evergreen 
Pan shrub or sub-shrub, with curly and woolly blue flowers that give the plant its common name. It 
or *”. is native to oak woodlands, chaparral and coastal sage scrub communities in the southern >> 


Hearst's Ceanothus Ceanothus hearstiorum Add to plant list 


Ceanothus hearstiorum is a species of flowering shrub known by the common names Hearst 
Ranch Buckbrush and Hearst's Ceanothus. This Ceanothus is endemic to California, where it 
| grows wild only on the hilly coastline of San Luis Obispo County. This shrub is generally wider >> 


Foothill Penstemon Penstemon heterophyllus Add to plant list 


Penstemon heterophyllus is a species of penstemon known by the common names bunchleaf 
penstemon and foothill beardtongue. It is endemic to California, where it can be found in all of 
the major coastal mountain ranges and the northern Sierra Nevada foothills. It is a member of 





Golden Currant Ribes aureum Add to plant list 


Known by the common names Golden Currant, Buffalo Currant, Clove Currant and Missouri 
Currant, it is a species of small to medium-sized deciduous shrubs 6-10 feet tall. It blooms in 
spring with golden yellow flowers, often with a pronounced fragrance similar to that of cloves 





MY SierraRedwood Sequoiadendron giganteum Add to plant list 






Giant sequoias are the world's largest single trees by volume. Record trees have been 
measured to be 94.8 m (311 ft) in height and over 17 m (56 ft) in diameter. The oldest known 
| giant sequoia based on ring count is 3,500 years old. Sequoia bark is fibrous, furrowed, and 


Gi California Wax Myrtle —_ Morella californica Add to plant list 






4 California Wax Myrtle (Morella californica) is a native shrub in the Myracaceae (Myrtle) family 
Se that is found primarily along the coast in northern and central California, although it does 
occur as far south as Los Angeles County and as far north as British Columbia. It is > 


i San Diego Mountain Mahogany —_ Cercocarpus minutiflorus Add to plant list 


San Diego Mountain Mahogany is a beautiful native shrub that grows in Southern California, 
primarily in coastal Orange and San Diego counties, and in the western side of the Peninsular 
Range region, mostly at elevations from 0-4300 feet. It grows quickly to 8 feet, and then fairly 


Silver Lupine —_ Lupinus albifrons Add to plant list 


Silver lupine, white-leaf bush lupine, or evergreen lupine, is a perennial species native to 
California, Oregon, and northern Baja. It grows along the coast, foothills of the Sierras and 
into the mountains, in dry and open meadows, prairies and forest clearings. It is a member of >> 


Coffee Berry  Frangula californica Add to plant list 


The California Buckthorn is also called coffeeberry because its berries contain seeds which 
look like coffee beans. It is a fairly common plant native to California and southwestern 
Oregon. It is a dense evergreen shrub growing to 6-15 feet tall, with dark red branches. The >> 





en © Farewell To Spring Clarkia amoena Add to plant list 
et? : ; ; 

gf > 2 Clarkia amoena (Farewell to Spring or Godetia; syn. Godetia amoena) is a flowering plant 

: native to western North America, found in coastal hills and mountains from British Columbia 

Seek cniith tn the San Francisen Rav Area The eammon name derives fram its hlanm time of late 
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Add to plant list 


) of California and southern Oregon, south to Los Angeles County. It reaches a height of two to 
five meters. It is one of a small biological family of approximately twenty known species in the 


Desert Willow —Chilopsis linearis Add to plant list 


J It is a small tree native to the southwestern United States and Mexico. Despite the common 
name Desert-willow, given because of its willow-like leaves, it is actually a member of the 
bignonia family, Bignoniaceae. It is commonly seen in washes and along riverbanks at 


Giant Wildrye Elymus condensatus Add to plant list 


Elymus condensatus (syn. Leymus condensatus) is a wild rye grass native to California and 
northern Mexico. Its common name is giant wildrye. It grows in bunches or clumps, stays 
green all year, and has a distinctive silver blue foliage. It is drought tolerant, growing in coastal >> 


Tj St. Catherine's Lace — Eriogonum giganteum Add to plant list 


St. Catherine's lace is a species of wild buckwheat endemic to the Channel Islands of 
4] California. It is variable in size, from a thin half a meter in height and width to a sprawling or 
rounded bush over three meters high and wide. The leathery, woolly, oval-shaped leaves are >> 


Scarlet Monkeyflower Mimulus cardinalis Add to plant list 


Scarlet monkeyflower is a herbacious perennial in the lopseed family. It is an attractive plant 
which bears red or orange-red flowers and toothed, downy leaves. It is native to the 
southwestern United States and Baja California. It is typically found in wetlands or moist >> 





Mexican Flannelbush = Fremontodendron mexicanum Add to plant list 


Fremontodendron mexicanum is a rare species of shrub in the mallow family known by the 
common name Mexican flannelbush. It is known from about ten occurrences in northern Baja 
California and adjacent San Diego County, California, but it has most recently been confirmed >> 


Del Norte County Iris __ Iris innominata Add to plant list 


Del Norte County Iris is a perennial herb that is native to southern Oregon, and California 
along the north coast and Klamath Ranges in Del Norte County, California. It is a very small 
g iris. It tends to grow in slopes, at elevations from 3300-4600 feet. The leaves are dense and 


Gumweed _ Grindelia stricta var. platyphylla Add to plant list 


Gumweed (Grindelia stricta var. platyphylla) is a native perennial herb that grows in Southern 
and Central California, primarily in the Central Coast region. It is a member of the Asteraceae 
and has typical sunflower floral structure with yellow disk flowers and ray flowers. It tends to 





Cleveland Sage _ Salvia clevelandii Add to plant list 






i, 
ne 
eg Cleveland Sage is a beautiful, fast growing and highly aromatic species of sage native to the 


coast of southern California and northern Baja California. Its common names include Blue 
sage, Fragrant sage, and Cleveland sage. This is a small, hairy, grey-green shrub native to >> 
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White Coast Ceanothus Ceanothus verrucosus Add to plant list 







=| Ceanothus verrucosus is a rare species of shrub in the Buckthorn family (Rhamnaceae) 
| known by the common names wart-stem ceanothus, barranca brush, and white coast 
za ceanothus. It is endemic to Baja California and San Diego County, where it grows in coastal >> 


Pajaro Manzanita Arctostaphylos pajaroensis Add to plant list 


manzanita. It is endemic to California, where it is known mainly from Monterey County. 
Historical occurrences have been noted in Santa Cruz and far western San Benito Counties; >> 


Coulter's Matilija Poppy © Romneya coulteri Add to plant list 


* Romneya coulteri (Coulter's Matiliia poppy) is species of flowering plant in the poppy family. 
x This poppy is native to southern California and Baja California, where it grows in dry canyons 
in chaparral and coastal sage scrub plant communities, sometimes in areas recently burned. It 


Deerbrush Ceanothus integerrimus Add to plant list 


Ceanothus integerrimus (Deer Brush) is a woody shrub in the Rhamnaceae (Buckthorn) 
family native to the western United States, in Arizona, New Mexico, California, Oregon, and 
Washington. It grows in a wide range of habitats including chaparral mountain shrub regions, >> 


Island Alum Root —Heuchera maxima Add to plant list 


= A species of flowering plant in the saxifrage family known by the common names island 
™ alumroot and Jill-of-the-Rocks. It is endemic to three of the eight Channel Islands of 
J California, where it grows on cliffs. It is rare in the wild due to its limited distribution. It is also >> 


Mountain Mahogany __Cercocarpus betuloides Add to plant list 


California Mountain Mahogany typically grows in dry areas in the foothills and mountains of 
California, often in chaparral communities, and in other parts of the southwestern United 
States and Baja California. This shrub has a typical size of three to five meters in height. The >> 


Island Ceanothus Ceanothus arboreus Add to plant list 


Ceanothus arboreus is a species of shrub endemic to California, especially to the Channel 
Islands. It is known commonly as feltleaf ceanothus. It is a species of what are sometimes 
called California lilacs, and may be referred to as the California mountain lilac or island >> 


Early Onion Allium praecox Add to plant list 


) Allium praecox is a species of wild onion known by the common name early onion. It is native 
to the coastal hills and mountains of southern California and Baja California, including the 
Channel Islands, where it grows in shady areas in clay soils. This onion grows from a >> 





Eastwood Manzanita Arctostaphylos glandulosa Add to plant list 


Eastwood's manzanita is a shrub native to the coastal slopes of western North America from 
Oregon to Baja California. It can be seen in southern California among granite peaks. This is 
an erect shrub reaching up to 2.5 meters in height. It is bristly and sometimes hairy, secreting 





]Big Saltbush Atriplex lentiformis Add to plant list 





P@® Atriplex lentiformis is a species in the Chenopodiaceae (Goosefoot) family known by the 


TA 


http://calscape.org/loc-California/cat-All-Plants/ord-popular/vw-list?view_style=list 8/11 


7/15/2018 Home > All plants for California 


“a common names Big Saltbusn and Wuall busn. It Is native to the soutnwestern United States 
and northern Mexico, where it grows in habitats with saline or alkaline soils, such as salt flats >> 


Coyote Bush _ Baccharis pilularis Add to plant list 


ee") Names include Coyote Brush (or Bush), Chaparral Broom, and Bush Baccharis. It is a 
common shrub in the Asteraceae that grows in California, Oregon, and Baja California. There 
| are two subspecies. Ssp. pilularis is more common along the central coast. Ssp. > 


im] Black Sage Salvia mellifera Add to plant list 


“<4 


. _ Black sage is the most common sage in California, and one of the keystone species of the 
hd , coastal sage scrub plant community in the southern half of the state. Black sages grows 
4 al m quickly up to 3 feet in height, but mature specimens can reach up to 6 feet in height and 10 >> 


Big Leaf Maple Acer macrophyllum Add to plant list 


Acer macrophyllum (Bigleaf Maple or Oregon Maple) is a large deciduous tree. It grows to be 
up to 35 meters tall, but more commonly 15-20 meters tall. The trunk can get up to a meter in 
diameter. It is native to western North America, mostly near the Pacific coast, from 


Vine Hill Manzanita Arctostaphylos densiflora Add to plant list 


Arctostaphylos densiflora is a very rare species of manzanita known by the common name 
Vine Hill manzanita. It is endemic to Sonoma County, California, where it is known from only 
one extant population of 20 to 30 individuals. These last wild members of the species are on >> 





ww? «= Mock Orange _Philadelphus lewisii Add to plant list 





We ~: Lewis's Mock-orange is a deciduous shrub in the Hydrangeaceae (Hydrangea) family native 
4° > to western North America, from northwestern California in the Sierra Nevada, north to 
‘ #4 southern British Columbia, and east to Idaho and Montana. It is widespread but not terribly >> 


Sulphur Buckwheat — Eriogonum umbellatum Add to plant list 


A species of wild buckwheat known by the common name sulphurflower buckwheat, or simply 
sulphur flower. It is native to western North America from California to Colorado to central 
Canada, where it is abundant and found in many habitats. This is an extremely variable plant >> 





Desert Ceanothus Ceanothus greggii Add to plant list 





>». \ Known by the common names Mountain Buckbrush or Desert Ceanothus, it is native to the 
81 i) . | southwestern United States and northern Mexico where it grows in desert scrub, sagebrush, 
| oe chaparral, and other dry habitat. This shrub grows erect to nearly 2 meters in maximum 


2 i} ~ 


Box Elder Acer negundo Add to plant list 


Acer negundo is a species in the Sapindaceae (Soapberry) family native to North America 
known by the common names Box Elder, Boxelder Maple, and Maple Ash. In California it is 
found in the coastal mountain ranges from Mendocino County to San Diego County and in the >> 





Giant Coreopsis _ Leptosyne gigantea Add to plant list 


Giant Coreopsis is a woody perennial plant native to California and Baja California. The stem 
is a trunk 1-2 meters tall, 4-10 centimeters in diameter, occasionally branching. Bright green 
leaves and flowers are on the top of the trunk, the rest of the trunk is bare. The flowers are 
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Point Reyes Ceanothus Ceanothus gloriosus Add to plant list 


Ceanothus gloriosus is a species of shrub in the Buckthorn family (Rhamnaceae) known by 
the common name Point Reyes ceanothus. It is endemic to California, where it is known from 
the coastline of the San Francisco Bay Area and areas north and south. It grows on seaside >> 










Sand Dune Sedge __Carex pansa Add to plant list 


Dune sedge is a member of the Cyperaceae (Sedge) family native to the coast of western 


North America from British Columbia to California, where it grows in scattered locations on 
dunes and other sandy habitats. It tends to grow in wetlands or moist places. This grass-like >> 


Catalina Currant  Ribes viburnifolium 


€ The shrub is known by the common names Catalina Perfume, Island Gooseberry and 
Evergreen Currant. It is found in southern California in the United States, especially on Santa 


Catalina Island, and into northern Baja California in Mexico. It is a rare member of the > 


Bristly Matilija Poppy | Romneya trichocalyx Add to plant list 
| » 4 Romneya trichocalyx is species of flowering plant in the poppy family. This poppy is native to 


Add to plant list 








87 i“ ~ | southern California and Baja California, where it grows in dry canyons in chaparral and 
de ~) coastal sage scrub plant communities, sometimes in areas recently burned. It is a popular >> 


Del Mar Manzanita Arctostaphylos glandulosa ssp. crassifolia Add to plant list 


Del Mar or Costa Baja Manzanita (Arctostaphylos glandulosa ssp. crassifolia) is a rare native 
shrub that grows in Southern California, primarily in the South Coast region. Depending on 
the time of year, leaves can be pinkish, slivery, blue green or dark green. It tends to growin >> 





J) Thickleaf Yerba Santa Eriodictyon crassifolium Add to plant list 






Eriodictyon crassifolium, or thick-leaved Yerba Santa, is a shrub in the Borage family (formerly 
in the Hydropyllaceae or Waterleaf family). It is endemic to California, where it grows in 
several types of habitats in the coastal and inland hills and mountains below 6,000 ft., mainly >> 


California Copperleaf Acalypha californica Add to plant list 


The flowering shrub Acalypha californica is known as the California copperleaf, and 
‘® sometimes by the older name Pringle three-seeded mercury. It is the only Acalypha species 
native to California, where it is found from the Peninsular range foothills hills into the lower 


California Buckwheat — Eriogonum fasciculatum Add to plant list 


Known by the common name California buckwheat. This common shrub is native to the 
southwestern United States and northwestern Mexico, where it grows on scrubby slopes and 
in chaparral and dry washes in a number of habitats. It is variable in appearance, forming a 





 Hollyleaf Redberry — Rhamnus ilicifolia Add to plant list 





4 Hollyleaf Redberry (Rhamnus ilicifolia) is a native shrub that grows in the foothills and 
mountains of southern and central California, the Sierra foothills, and in the foothills west of 
the Sacremento valley. It primarily grows at elevations from 500 - 6600 feet. It was formerly > 


Valley Oak Quercus lobata Add to plant list 
* . 
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The Valley Oak grows into the largest of North American oaks. It ranges over the hot interior 
valleys of California where there is a water table within reach of the roots. Valley Oaks grow 
quickly, reaching 20 feet in 5 years, and 40 feet in 10 years, and up to 60 feet in 20 years. >> 


[Bladder Pod —_Peritoma arborea Add to plant list 


Bladder Pod is a species of the Caper family also known by the common names burrofat, and 
California Cleome. It is native to California (primarily southern) and Baja California where it 
grows in a variety of habitats from coastal bluffs to desert arroyos. It is a densely branching 


Hj White Alder Alnus rhombifolia Add to plant list 


White Alder is a member of the Birch family (Betulaceae) native to western North America, 
from Washington east to western Montana and south to San Diego County, occurring at 
altitudes of 100-2400 meters. It has not been reported from northern Baja California but has >> 





California Goldenrod Solidago velutina ssp. californica Add to plant list 


California Goldenrod is a native perennial herb that grows in northern, southern and central 
California. It tends to grow in open grassy places, at elevations from 0-7500 feet. It produces 
masses of yellow flowers when many other plants are dormant. Birds and pollinating insects 





Fuchsiaflower Gooseberry _Ribes speciosum Add to plant list 





, Fuchsiaflower Gooseberry (Ribes speciosum) is one of the most spectacularly blooming 
4] native California shrubs during the wet season, with beautiful fuchsia red flowers hanging 
down in abundance from the branches throughout the bush. The tube shaped flowers with >> 


California Grape _ Vitis californica Add to plant list 


Vitis californica, or California Wild Grape, is a species of wild grape that grows throughout 
central and northern California, and occasionally in southern California. Specifically, it grows 
as far south as the foothills of the Transverse Range, over the entire range of Sequoia and 





-™Madrone Arbutus menziesii Add to plant list 






The Pacific Madrone (Arbutus menziesii), is a species of arbutus found on the west coast of 
| North America, from British Columbia (chiefly Vancouver Island and the Gulf Islands) to 
| California (mainly in the Puget Sound, Oregon Coast Range and California Coast Ranges but >> 


YerbaMansa Anemopsis californica Add to plant list 


Yerba mansa or lizard tail, is a perennial flowering plant within the family Saururaceae. It is 
the only species in the monotypic genus Anemopsis. It is native to southwestern North 
America. In early spring numerous tiny white flowers are borne on a cone which is surrounded >> 





© California Native Plant Society. All rights reserved. 
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Lewisia 
(Lewisia cotyledon) 
Native to: California and southern Oregon 


To about 1 ft. high, 10 in. wide. Rosettes of narrow, fleshy, evergreen leaves bear 10- 
in. stems topped by large, extremely showy clusters of 1-in. white or pink flowers 
often striped with rose or red. Blooms from spring to early summer. Lewisia cotyledon 
howellii is similar but has wavy-edged leaves and somewhat larger flowers. Prune out 
side growth to maintain air circulation around root crown. Can be grown in pots of 
fast-draining sterilized soil or growing mixes. 


Advertisement 
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Penstemon 'Margarita BOP' 


Native to: California 


These deep blue beauties have purple throats. 


Advertisement 
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Common thrift 


(Armeria maritima) 
Native to: California, Oregon, Washington, and B.C. 


Tufted mounds spread to 1 ft.; leaves are 6 in. long. White to rose pink flowers in tight 
clusters atop 6-10-in. stalks. Bloom is profuse in spring (goes on almost all year in 
mildest climates). Sturdy, dependable plants for edging walks or borders and for tidy 
mounds in rock gardens or raised beds. Attractive in containers. Good drainage is 
essential and permits regular watering, but safest tactic is to water moderately in dry 
climates, sparingly in moister regions. Tolerate seaside conditions, infertile soil. 
Clumps spread slowly and need dividing only when bare centers show. 


Advertisement 
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Yarrow 


(Achillea) 


Makes a flat, spreading mat (about 1 1/2 ft. wide) of fernlike, hairy leaves. Golden 
flower heads in flat clusters top 6-10-in. stems. A good edging and a neat ground 
cover for small areas; useful in rock gardens. Shear off dead flowers to leave attractive 
gray-green mat. 


Advertisement 
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Apricot mallow 


(Sphaeralcea ambigua) 
Native to: California 


Downy stems bear flowers in summer. Grows 3 to 4 feet tall. 


Advertisement 
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Pink checkerbloom 


(Sidalcea malviflora) 
Native to: Oregon, California, and Baja California 
Grown for clusters of five-petaled flowers like little hollynocks May grow erect to 2 ft. 


high and wide; or may sprawl and spread more widely by rooting at the nodes. Pink or 
purplish pink, 2-in. flowers in early spring. 


Advertisement 
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Blue-eyed grass 


(Sisyrinchium idahoense bellum) 
Native to: Coastal California and Oregon 
Grows 4 in. to 2 ft. high, 6 in. to 2 ft. wide. Green or bluish green leaves. Purple to 


bluish purple, 1/2-in. flowers appear in spring. Several named forms, many of them 
dwarf, are available. 


Advertisement 
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Pacific coast iris 
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(Iris hybrid) 
Native to: Pacific Coast states 


Eleven species constitute a homogeneous group within the genus Iris, from which 
breeders have developed hybrids in a broad range of colors and patterns; flowers 
may be white, blue shades, pink, copper, brown, maroon, violet-—many with elaborate 
veining or patterning. Foliage is narrow; clumps are like coarse grass. Slender flower 
stems reach 8 to 24 in., depending on variety. Best conditions are sun to light shade, 
well-drained soil, moderate to scant water in summer. Intense heat coupled with 
water and poor drainage can be fatal; in clay soil, grow in raised beds in organically 
amended soil. Plant from containers any time, though spring and fall are best. 


Advertisement 
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Sticky monkey flower 
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(Mimulus aurantiacus) 


Native to: California 


Flowers in shades of red, yellow, and orange in spring and summer. 


Advertisement 
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Wild lilac 


(Ceanothus) 
Native to: California 


Many kinds — groundcovers to tall shrubs. All bear flowers of blue or white in spring. 
'Concha' grows 6 to 7 feet tall. 
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Rocky Mountain columbine 

(Aquilegia coerulea) 

Melting snow awakens a riot of hardy high-alpine blooms along the Tundra World 
Nature Trail, an easy half-mile paved footpath starting from the Rock Cut on Trail 


Ridge Road. Look for forget-me-nots, sky pilo and alpine sunflower (cheery yellow 
blossoms that grow only in Rocky Mountain). nps.gov/romo or 970/586-1206. 


Advertisement 
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Desert beard tongue 
(Penstemon pseudospectabilis) 


Native to: California 


Upright shrub (to 2 to 4 feet tall) that bears pink to purplish flowers spring into 
summer. 


Advertisement 
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Beach aster 


(Erigeron glaucus 'Cape Sebastian’) 


Native to: California 


Clumping perennial to 1 foot tall with daisy flowers in summer. Native to the coast, it 
burns in hot sun. 


Advertisement 
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Common snowberry 


(Symphoricarpos albus) 
Native to: California 


Deciduous shrub that bears pink flowers followed by white berries from late summer 
to winter. Grows 2 to 6 feet tall. 
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Salvia 'Celestial Blue' 


Native to: California 


Three lesser goldfinches pause at a birdbath with Salvia 'Celestial Blue’ growing in the 
foreground. Evergreen shrub with lavender-blue flowers in early summer and gray- 
green leaves. 


Advertisement 
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California poppy 


Native to: California and Oregon 


Free branching from base, with slender, 8-24 in.-long stems and blue-green, finely 
divided leaves. Single, satiny-petaled flowers about 2 in. wide; color varies from pale 
yellow to deep orange. Flowers close at night and on overcast days. In mild climates, it 
blooms from spring to summer and reseeds freely. Naturalized not just in California 
but also in parts of Hawaii. In cold-winter areas, generally used as a Summer annual. 
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Deer grass 


(Muhlenbergia rigens) 
Native to: California to Texas and south into Mexico 
Bright green leaves form a dense, tight clump to 4 ft. high and wide. Slender yellow or 


purplish flower spikes in autumn are erect at first, then leaning; rise 2 ft. above the 
leaves. 
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Redtwig dogwood 


(Cornus stolonifera) 
Native to: Northern California to Alaska and eastward 


Grown for brilliant red fall foliage and winter twigs. Thrives not only in the coldest 
mountain areas of West but also throughout California—even in intermediate valleys 
of Southern California if given frequent water. Grows rapidly to form a multi-stemmed 
shrub 7—9 ft. high; spreads to 12 ft. or wider by creeping underground stems and 
rooting branches. Oval, 1 1/2—2 1/2-in.-long, fresh deep green leaves. Small, creamy 
white flowers in 2-in. clusters appear among leaves throughout summer; white or 
bluish fruits follow. 


Advertisement 
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Vine maple 


(Acer circinatum) 
Native to: Northwest 


In the forest shade, plant is crooked, sprawling, and vine-like, with many stems from 
the base. In the open, it becomes a nearly symmetrical small tree 5-35 ft. high, with 
one or several trunks. Leaves nearly circular, to 6 in. across, with 5-11 lobes; red 
tinted when new, light green as they mature, then orange, scarlet, or yellow in fall. 
Tiny reddish purple spring flowers are followed by winged red seeds. Let it go 
untrimmed to make natural bowers, ideal setting for ferns and woodland flowers. Use 
under a canopy of tall conifers where its blazing fall color offers brilliant contrast. Can 
be espaliered against shady side of a wall. Its contorted leafless branches to make an 
intricate pattern in winter. 


Advertisement 
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Western sword fern 
(Polystichum munitum) 
Native to: California to Alaska and Montana, Idaho, and South Dakota. 


Most common fern of Western forests. To 2-4 ft. high and wide. Leathery, lustrous 
dark green fronds are erect, then spreading. Each leaflet is dagger shaped, with 
toothed edges and a base that looks rather like a sword hilt. Old plants may have 75- 
100 fronds. Long lasting when cut for arrangements. Established plants get by with 
reduced moisture. 
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Baja fairy duster 


(Calliandra californica) 
Native to: Baja California 
It's a favorite with Southwest gardeners and reaches 5 ft. tall. The shrub attracts 


hummingbirds with its brilliant red stamens that resemble powder puffs. Use it as an 
accent in front of a living ocotillo fence or as a backdrop for small blue agaves. 
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Bird’s eyes 

(Gilia tricolor) 

Native to: California 

Slender plants with finely cut leaves and colorful flowers from late spring to early fall. 
Useful in wild garden or borders. In fall or early spring, sow seeds in well-drained soil 
where plants are to grow. Thin seedlings to avoid crowding. Grows to 4-18 in. high, 


about 9 in. wide. Subtly beautiful flowers, carried singly or in clusters, are 1/2 in. wide 
or wider, with pale to deep violet with yellow throat spotted purple; blue pollen. 
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Ocotillo 
(Fouquieria splendens) 
Native to: Southwest 


A decomposed granite path passes through a fence and gate made from ocotillo. The 
winding walkway invites exploration of more of this casual low-water landscape. 


Advertisement 
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WIKIPEDIA 


List of California native plants 


California native plants are plants that existed in California prior to the arrival 
of European explorers and colonists in the late 18th century.!") California 
includes parts of at least three phytochoria. The largest is the California 
Floristic Province, a geographical area that covers most of California, portions 
of neighboring Oregon, Nevada, and Baja California, and is regarded as a 
"world hotspot" of biodiversity.[2I[9] 
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In 1993 The Jepson Manual estimated that California was home to 4,693 native species and 1,169 native subspecies or 
varieties, including 1,416 endemic species. A 2001 study by the California Native Plant Society estimated 6,300 native 
plants. These estimates continue to change over time.!?! 


Of California's total plant population, 2,153 species, subspecies, and varieties are endemic and native to California alone, 
according to the 1993 Jepson Manual study."4! This botanical diversity stems not only from the size of the state, but also its 
diverse topographies, climates, and soils (e.g. serpentine outcrops). Numerous plant groupings exist in California, and 
botanists work to structure them into identifiable ecoregions, plant communities, vegetation types, and habitats, and 
taxonomies. /4I[5] 


California native plants include some that have widespread horticultural use. Sometimes the appreciation began outside of 
California—lupines, California fuchsias, and California poppies were first cultivated in British and European gardens for 
over a century. !6 


Selected trees 


Coniferous trees 


Sequoias and redwoods 


= Coast redwood (Sequoia sempervirens) - in the fog-shrouded coast 
ranges. 


=» Giant sequoia (Sequoiadendron giganteum) - in the Sierra Nevada 
Mountains. 


Pine trees 





» Bishop pine (Pinus muricata): coastal species grown in gardens 
= Coulter pine (Pinus coulteri) Coast redwood (Sequoia 
» Gray pine, ghost pine, or digger pine (Pinus sabiniana) sempervirens) 

=» Knobcone pine (Pinus attenuata) 

= Ponderosa pine (Pinus ponderosa): well known in mountains 


» Lodgepole pine (Pinus contorta): used for early construction of buildings and other 
structures 


= Monterey pine (Pinus radiata): naturally limited endemic range; widely planted 
horticulturally around the world 


= Limber pine (Pinus flexilis) 

« Jeffrey pine (Pinus jeffreyi) 

= Parry pinyon (Pinus quadrifolia) 

= Shore pine (Pinus contorta) 

= Sugar pine (Pinus lambertiana) 

= Torrey pine (Pinus torreyana) 

= Western white pine (Pinus monticola) 

= Single-leaf pinyon pine (Pinus monophylla) 


= Great Basin bristlecone pine (Pinus longaeva): the Methuselah, a 4,700-year-old : : 
specimen Pinus ponderosa, Kings 





« Foxtail pine (Pinus balfouriana): endemic to California; 2,000-year-old specimens Canyon National Park 


Other conifers 
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=» Monterey cypress (Cupressus macrocarpa) 

= Santa Lucia fir (Abies bracteata) and seven other native Abies species. 
= Douglas-fir (Pseudotsuga menziesii) 

= Bigcone Douglas-fir (Pseudotsuga macrocarpa) - Central Coast and Santa Susana Mountains. 
« California nutmeg (Torreya californica) 

= Incense cedar (Ca/locedrus decurrens) 

= Port Orford cedar-Lawson cypress (Chamaecyparis lawsoniana) 

= White fir (Abies concolor) - at high elevations 

= Mountain hemlock (Tsuga mertensiana) 

» Red fir (Abies magnifica) 

= Pacific yew (Taxus brevifolia) 


Oak trees 


California is home to many deciduous and evergreen oaks, 
often occurring in oak woodlands: 


» Valley oak (Quercus lobata) - the giant. 
= Leather oak (Quercus durata) - the shrubby one 


= Blue oak (Quercus douglasii) - in the Central Valley foothills and Coast 
Ranges 


= California black oak (Quercus kelloggii) - in the higher hills mountains 

= Canyon live oak (Quercus chrysolepis) - in the higher hills 

= Interior live oak (Quercus wislizenii) in the Central Valley region. 

« Island oak (Quercus tomentella) - endemic with distinctive large evergreen Valley oak near Mount Diablo. 
leaves. 

= Engelmann oak (Quercus engelmanni) - shade giving with a cool blue- 
gray cast to the foliage. 

= Coast live oak (Quercus agrifolia) is found in the Coast Ranges, Transverse Ranges, Peninsular Ranges, and along 
the coast's hills and adjacent interior valleys, and many other habitats and gardens. !71[8] 





Riparian trees 


In riparian areas (streamside and moist habitats) some of the trees include: 


= California sycamore (Platanus racemosa) 
= White alder (Alnus rhombifolia) 

= Quaking aspen (Populus tremuloides) 

= Fremont cottonwood (Populus fremontii) 
= Black cottonwood (Populus trichocarpa). 
= Arroyo willow (Salix lasiolepis)."°1 


Other trees and tree-like shrubs 


= Tanoak (Lithocarpus densiflorus) 

= California bay laurel (Umbellularia californica) 
= Madrone (Arbutus menziesii) 

= Toyon (Heteromeles arbutifolia) 

= Bigleaf maple (Acer macrophyllum) 
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Western blue elderberry (Sambucus mexicana) is found throughout the state, an 
important host for birds, butterflies, pollinators, and beneficial insects (integrated 


pest management). 

California Buckeye (Aesculus californica) 
Western redbud (Cercis occidentalis) 
California black walnut (Jug/ans californica) 
California hazelnut (Corylus cornuta) 


Selected shrubs 


Chamise or greasewood (Adenostoma fasciculatum) 


Service-berry (Amelanchier alnifolia) 
Manzanita (Arctostaphylos spp.) 

California sagebrush (Artemisia californica) 
Coyote brush (Baccharis pilularis) 
Calliandra (Calliandra spp.) 

California lilacs (Ceanothus spp.) 

Desert willow (Chilopsis linearis) 
Flannelbush (Fremontodendron spp.) 
Creosote bush (Larrea tridentata) 

Lupines (Lupinus spp.) 

Snowberry (Symphoricarpos mollis & spp.), 
Huckleberry (Vaccinium ovatum & spp.) 
Coffeeberry (Rhamnus spp.) 

Lemonade berry (Rhus integrifolia) 
Sugarbush (Rhus ovata) 

Gooseberries and currants (Ribes spp.) 
Sages (Salvia spp.)!10ll"] 


Selected desert plants 


California fan palm (Washingtonia filifera) 

Joshua tree (Yucca brevifolia) 

California juniper (Juniperus californica) 

Blue palo verde (Parkinsonia florida) 

Yellow foothill palo verde (Parkinsonia microphylla) 
Single-leaf pinyon (Pinus monophylla) 

Fremont cottonwood (Populus fremontii) 

Ocotillo (Fouquieria splendens) 

Creosote bush (Larrea tridentata) 

Indian mallow (Abutilon palmeri) 

Brittlebush (Encelia farinosa) 

Desert agave (Agave deserti) 

California barrel cactus (Ferocactus cylindraceus) 
Banana yucca (Yucca baccata) 

Mojave yucca (Yucca schidigera) 

Rush milkweed (Asclepias subulata) 

Purple desert sand-verbena (Abronia villosa) 
Sacred datura (Datura wrighti') 
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Quaking aspen (Populus 
tremuloides) in Lee Vining 
Canyon 
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Selected perennials 


Sunny habitats 


« California poppy (Eschschoizia californica) are found in drier places. 
California poppies are also an annual in many places. 


« Douglas iris (/ris douglasiana) and ‘Pacific Coast’ hybrids 

« Monkeyflower e.g.: Mimulus aurantiacus, Mimulus guttatus, Mimulus 
cardinalis and cultivars. 

= Columbine (Aquilegia spp.) 

« Coyote mint (Monardella spp.) 

= Buckwheats (Eriogonum fasciculatum), (Eriogonum giganteum), 
(Eriogonum umbellatum) 





























Shady habitats 


» Western wild ginger (Asarum caudatum) 
= Pacific bleeding-heart (Dicentra formosa) A Joshua tree in Joshua Tree 
« Island coral bells (Heuchera maxima) National Park. 

# Canyon coral bells (Heuchera hirsutissima) 
= Heucherella 

« Threeleaf foamflower (Tiarella trifoliata) 




















« Redwood sorrel (Oxalis oregana)!'21 


Ferns 


« Polypody ferns (Polypodium), e.g.: Polypodium californicum 
= Native sword ferns (Polystichum), e.g.: Polystichum munitum 
» Giant chain fern (Woodwardia fimbriata) 

« Goldback ferns (Pteridium spp.) 

= Wood ferns (Dryopteris spp.), e.g.: Dryopteris arguta 

= Maidenhair ferns (Adiantum spp.) e.g.: Adiantum jordanii 














fy SENS 


Creosote bush (Larrea tridentata) 




















Selected bulbs 


= Ithuriel's spear (Triteleia spp.) 

» Meadow onion (Allium monticola) 
= Goldenstars (Bloomeria crocea) 
= Brodiaeas (Brodiaea spp.) 


« Blue dicks-ookow (Dichelostemma capitatum): one of the most common 
native bulb species throughout California; found in grassland and dry Eriogonum fasciculatum (California 
meadow habitats buckwheat) 

« Mariposa lilies (Calochortus spp.): available from reputable horticultural 
sources; taking from the wild is illegal and is resulting in significant 
declines of some species from over collecting. 











Selected annuals and wildflowers 
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« Baby blue eyes (Nemophila menziesii) 

= Blazing star (Mentzelia lindley/i) 

= California poppy (Eschschoizia californica) 
= Chinese houses (Collinsia heterophylla) 

» Elegant clarkia (Clarkia unguiculata) 
« Farewell-to-spring (Clarkia amoena) 
» Meadowfoam (Limnanthes douglasii) 
# Miner's lettuce (Claytonia perfoliata) 
= Tarweed (Madia elegans) 





= Wind poppy (Stylomecon heterophylla)!">! 


Selected vines 


« Dutchman's pipe vine (Aristolochia spp.) 

= Morning glory (Calystegia spp.) 

= Chaparral clematis (C/ematis lasiantha) 

» Western virgin's bower (Clematis ligusticifolia) . SNS 
« Calabazilla (Cucurbita foetidissima) Brodiaea coronaria (California 

» Wild cucumber-manroot (Marah fabaceus) hyacinth) 

» Cucamonga manroot-bigroot (Marah macrocarpus) 
« California wild grape (Vitis californica) 

= Desert wild grape (Vitis girdiana) 





Selected grasses 


Grasses:!"41 


» Purple three-awn (Aristida purpurea) 
= Blue grama (Bouteloua gracilis) 

« California fescue (Festuca californica) 
» Idaho fescue (Festuca idahoensis) 

=» Red fescue (Festuca rubra) 

» Junegrass (Koeleria macrantha) Aristolochia californica 
= Giant wildrye (Leymus condensatus) (Dutchman's pipe) 

= California melic (Melica californica) 

« Deer grass (Muhlenbergia rigens) 

« Purple needlegrass (Nassella pulchra): The state grass of California 
= Indian ricegrass (Oryzopsis hymenoides) 

» Pine bluegrass (Poa secunda) 








Grasslike:!'5! 


meadow spreaders) 

=» Rushes — (Juncus spp.) 

= Western blue-eyed grass (Sisyrinchium bellum) and yellow-eyed-grass x 
(Sisyrinchium californicum). Festuca californica, El Cajon 





Selected succulents 
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Dudleyas 


« Chalk lettuce (Dudleya pulverulenta) - garden-plant 

= Coast dudleya (Dudleya caespitosa) - [CA endemic] 

= Canyon live-forever (Dudleya cymosa) - garden-plant 

« Fingertips (Dudleya edulis) - garden-plant 

= Giant chalk dudleya, Britton's dudleya (Dudleya brittonii) - garden-plant 
= Lanceleaf liveforever (Dudleya lanceolata) - garden-plant 


Sedums 


= Broadleaf stonecrop (Sedum spathulifolium) - San Bruno elfin butterfly host plant. 
= Coast sedum (Sedum oreganum) 

=» Feather River stonecrop (Sedum albomarginatum) - [CA endemic, Sierras] 

=» Red Mountain stonecrop (Sedum eastwoodiae) - [CA endemic, Mendocino] 

» Roseflower stonecrop (Sedum laxum) 

= Sierra stonecrop (Sedum obtusatum) 





caespitosa) 


Environmental challenges 


Some California native plants are in rapid decline in their native habitat due to urban sprawl, agriculture, overgrazing, 
recreational impacts, pollution, and invasive non-native species (invasive exotics) colonization pressures (animals and 


other kingdoms of life, as well as plants).!16] 


California also has 1,023 species of non-native plants, some now problematic invasive species such as yellow starthistle, 
that were introduced during the Spanish colonization, the California Gold Rush, and subsequent immigrations and import 
trading of the 18th, 19th and 20th centuries. 


See also 


= California Native Plant Society 
» Theodore Payne Foundation 
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Introduction 


These pages are contained within the book Landscape Plants for California Gardens. 
They cover information on plant climate zones, estimated water needs of plants, 
and lists and palettes of plants that are adaptable in meeting water conservation and 
design needs for a variety of project situations. 


The goal is to provide information that can assist in the design and management of 
landscapes throughout California with an emphasis on water conservation through 
the use of plant palettes that fit into compatible hydrozones. 


Agave attenuata ‘Boutin Blue’ 





www.landdesignpublishing.com 


Contents 


Introduction 


Section One - Plant Climate Zones and Water Estimates 


California Plant Climate Zones and Maps 10-17 
Estimating Water Needs of Plants and Landscapes 18-25 
Master Plant Checklist 26-41 


Section Two - Plant Lists 


Aggregated Lists 
California Native Plants 44-47 
Mediterranean Garden Plants 48-49 
Southwestern Garden Plants 50-51 
Subtropical Garden Plants 52-53 
Woodland Garden Plants 54-55 
Asian Garden Plants 56-57 
Coastal Garden Plants 58-59 
Invasive Plants 60-61 

Plant Types 
Flowering Trees 62-62 
Flowering Shrubs 64-64 
Vines 66-67 
Ground Covers 68-69 
Flowering Perennials 70-71 
Palms, Cycads and Ferns 72 
Bamboo, Grasses and Sedges 73 
Agave, Aloes, Cacti and Succulents 74-75 


Plant Functions and Aesthetics 


Street Trees 76-77 
Trees for Parkways and Medians 78 
Monumental Scale Trees 79 
Courtyard and Patio Trees 80 
Plants with Special Interest and Character 81 
Hedges and Screening 82-83 
Fragrant Flowers and Foliage 84-85 
Olive to Silver Foliage Color 86-87 
Red to Purple Foliage Color 88 
Fall Foliage Color 89 
Variegated Foliage 90-91 
Bold Foliage 92 
Soft Foliage 93 
Butterfly Plants 94-95 
Hummingbird Plants 96 
Bioswale Plants 97 
Shade Plants 98-99 
Container Plants 100-101 





Phormium ‘Sunset’ 


LPCG 6 


www.landdesignpublishing.com 


Section 3 - Plant Palettes 


Irrigation Group 1 - Regular Water 


Woodland Palettes 
Crape Myrtle 104-105 
Eastern Redbud 106-107 
Japanese Black Pine 108-109 
Japanese Maple 110-111 
Southern Magnolia 112-113 
Trees and Turf Grass 114-115 


Subtropical Palettes 


Giant Bird of Paradise 116-117 
Jacaranda 118-119 
Natal Coral Tree 120-121 
Queen Palm 122-123 
Trumpet Tree 124-125 


Irrigation Group 2 - Reduced Summer Water 


Mediterranean Palettes 


Canary Island Palm 126-127 
Coast Live Oak 128-129 
Italian Cypress and Stone Pine 130-131 
Lemon-scented Gum 132-133 
New Zealand Christmas Tree 134-135 
Oak 136-137 
Olive 138-139 
Prickly Paperbark 140-141 
Pomegranate 142-143 
Sugar Gum 133-145 
Torrey Pine 146-147 
Western Sycamore 148-149 
Southwestern Palettes 
California Fan Palm 150-151 
Palo Verde 152-153 
Southwestern Chaparral 154-155 
Thornless Mesquite 156-157 





Phormium ‘Maori Chief’ 


www.landdesignpublishing.com 


Section One 


Plant Climate Zones and Water Estimates 


Section One of Landscape Plants for California Gardens provides a summary of 
information regarding California plant climate zones and estimated water needs of 
plants and landscapes. A combination of maps, tables, calculations and checklists 
are provided for use in selecting plants, organizing hydrozones and preparing 
estimated water budgets. These help create a foundation for successfully designing 
landscapes and gardens throughout California. Information provided in Section 
One is visibly woven throughout the book to reinforce the connections between 
climate, water and plants. 


The study of climate is essential for understanding the relationship between plants 
and the environment. Temperature and moisture conditions dominate growth and 
survival of plants around the world as well as in local landscapes and gardens. The 
climate zone maps included in this section illustrate the range and diversity of growing 
conditions in California. Each zone is described and information on temperature, 
rainfall and evapotranspiration is provided. By understanding the adaptations of 
plants to temperature and moisture, it becomes possible to match them to various 
conditions found throughout the state and within specific planting situations. Such 
information enables one to make good planting choices when selecting appropriate 
plants for a given location. 


Many people familiar with plants are aware that maps, tables, calculations and 
checklists used to describe climate zones and water needs are only approximations. 
Plants are adaptable to many conditions which limits any effort to place them in 
absolute categories. There will always be exceptions. Maps, tables and calculations 
are intended to be useful guides that bring attention to the most common needs and 
adaptations of plants. This information is most helpful when combined with sound 
horticultural knowledge, regular observation and planting experience. A series of 
plant palettes are presented in Section Three to provide examples that show how 
information in this section can be applied. 
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Introduction to California 


Plant Climate Zones 


Plants and Climate 

The growth and adaptation of plants has occurred over many 
years in response to a range of environmental conditions. 
Climate conditions have been among the most important, 
particularly temperature, precipitation, sun exposure, relative 
humidity and wind. On balance, cold temperatures most 
often pose the primary limiting condition on the survival and 
growth of plants. Plants that cannot tolerate the minimum 
temperatures of an area can be severely damaged or killed, 
particularly during record cold cycles. Additionally, the length 
of the annual growing season that occurs between the last frosts 
of spring and the early frosts of fall may be too short in some 
zones for plants to thrive. In these observations, it has been 
assumed water needs for agricultural and ornamental plantings 
would be met through irrigation. 

In response to this knowledge about the effects of cold 
temperatures on plants, a number of climate zone maps 
have been developed over the years to illustrate different 
growing areas according to temperature. One map prepared 
by the United States Department of Agriculture illustrates 11 
hardiness zones for North America based upon average annual 
minimum temperature ranges. This map, known as the USDA 
Plant Hardiness Zone Map, has become a standard reference for 
the selection and planting of both agricultural and horticultural 
plants across the country. However, this map illustrates only 
very broad zones throughout the west coast and has proven 
to be too general in treatment to be completely useful for the 
design of landscapes and gardens. 

In California, the Cooperative Extension within the Division 
of Agriculture and Natural Resources of the University of 
California became involved in developing a plant climate zone 
map that more accurately represented the climate conditions 
and zones across the state. This effort was combined with 
climate maps included in the Sunset New Western Garden 
Book published in 1979 by Lane Publishing Company. The 
product of this work is the 1989 Generalized Plant Climate 
Map of California illustrated on the opposite page. This map 
shows 21 different climate zones occurring in California using 
annual minimum temperature ranges as the primary basis for 
delineating each zone. To a large extend, cold temperatures 
are the greatest limiting constraint on the survival and growth 
of agricultural and horticultural plants; heat This map has 
become a standard reference for selecting plants for different 
areas in California, and continues to be refined and presented 
in subsequent editions of the Sunset Western Garden Book. 

The 21 plant climate zones provides a key starting point in 
identifying and selecting plants that can be grown in different 
parts of California. However, they are still large zones that 
often do not have precise boundaries. Many microclimate 
variations exist within each zone that modify conditions of 
temperature, sunlight, moisture and wind. This is particularly 
true in urban areas where the orientation and enclosure of 
landscape and garden spaces changes the broader climate 
conditions enough to successfully grow many plants. Once 
the broader climate conditions are assessed, the next step is 
to evaluate microclimate conditions to discover additional 
opportunities or constraints in growing plants. 

A number of the key environmental factors that influence 
Plant climate zones in California are briefly described on 
this page along with a statewide map illustrating these zones. 
A more detailed summary of the climate conditions for each 
Plant Climate Zone is provided on pages 12-17 to further 
distinguish their similarities and differences. 
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California Plant Climate Zones 


Overview 

Plant climate zones identified throughout California are 
largely defined upon the pattern of cold temperatures. 
Climate Zones 1, 2 and 3, for example, have the coldest 
winter conditions in California, including snow and a 
greatly reduced growing season. Climate Zones 22, 23 and 
24 are quite mild by comparison; very few days fall below 
32°F each year. Of the 24 plant climate zones mapped 
across the western United States, 21 are found in California. 
Many factors and conditions impact the growth of plants 
and contribute to this rich tapestry of climate zones. Some 
of these are briefly described below. 


Cold Temperature 

The successful growth of plants strongly reflects their 
adaptation to seasonal temperatures and moisture. In 
essence, cold temperatures pose the primary limiting 
condition on plant survival and the length of the growing 
season that occurs between frosts. Plants that cannot 
tolerate the minimum temperatures of an area can be 
severely damaged or killed, particularly during record 
cold cycles. 


Warm Temperature 

Plants are also impacted by summer heat and average warm 
temperature conditions. A large number of plants from arid, 
Mediterranean and subtropical climate zones are planted in 
California. Many of these plants grow best in zones where 
there are 60-70 or more days each year where temperatures 
are above 90°F. Some of these plants can tolerate a 
fair amount of cold, but they need to be placed in warm 
microclimates when grown in cooler climate zones. 


Pacific Ocean 

The existence of the Pacific Ocean along the western edge 
of California lies at the foundation of regional climate 
conditions in the state. It is key to the movement of storms 
into the state during winter months as well as mitigating 
summer heat and evapotranspiration losses along the coast 
during summer months. Climate zones located in northern 
latitudes commonly receive more precipitation and zones 
closest to the coast have the lowest range of annual 
evapotranspiration losses. 


Continental Climate 

Climate conditions that occur within the interior areas 
of the western United States have a dominant impact on 
temperature and precipitation conditions along the eastern 
side of California. Continental climate temperatures are 
colder and place greater limits on the growth of ornamental 
plants throughout the Great Basin and Mojave Desert 
regions of the state. 


Topography 

Statewide climate conditions are heavily modified by regional 
topography, including elevation, slope and orientation. It is 
the remarkably diverse topography of California that largely 
defines the boundaries of the 21 climate zones by altering 
regional temperatures, precipitation and sunlight into 
different local patterns. There are many examples where two 
very different plant climate zones occur in close proximity to 
each other, but are separated by a topographic feature such as 
a ridgeline or the slope of a valley floor. 


Reference Evapotranspiration 

Reference evapotranspiration is defined as the combined loss 
of moisture from evaporation and transpiration during the 
growth of four to seven-inch cool season grass. Reference 
evapotranspiration is measured by weather stations throughout 
the state and is summarized on a monthly and annual basis. 
This data is used in estimating the water needs of plants in 
different climate zones. The key climatic factors influencing 
evapotranspiration rates are solar radiation, air temperature, 
relative humidity and wind speed. 


Precipitation and Supplemental Irrigation 

Similar to temperature, natural precipitation varies greatly 
across California. Most of the state has a Mediterranean 
climate pattern that brings the great majority of rain and 
snow during winter months and very little during summer 
months. The widespread use of supplemental irrigation 
in landscapes and gardens helps offset the lack of summer 
precipitation. However, the increasing demand for water 
through population growth and recurring drought cycles 
necessitates mindful conservation and efficiency in the use 
of supplemental irrigation. 


Microclimates 

The broad plant climate zones of California have proven to be 
highly successful in helping guide the selection of plants for 
garden and landscape use across California. At the same time, 
the exact boundaries of these zones are hard to identify and 
seasonal conditions change from year to year. 

Additionally, the occurrence of buildings and pavement as 
well as the orientation and enclosure of entries, patios and 
courtyards create microclimate conditions with significantly 
modified temperature and sunlight, as well as drainage and 
soils that are completely different from the broader conditions 
at large. The greatest success of landscapes and gardens rests 
upon interpreting the microclimate conditions throughout 
the different seasons of the year in the process of selecting, 
planting and caring for plants. 
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Introduction to California 


Plant Climate Zones 


Northern Latitude 


Climate zones of northern latitudes are 
marked by colder winter temperatures, 
fewer growing season days and greater 
levels of annual precipitation in contrast to 
southern zones of the state. Precipitation 
exceeds reference evapotranspiration for 
several winter months of the year. Summers 
are cool and moist along the coast; inland 
valleys and foothills are warm and dry with 
periods of high temperatures and increased 
moisture stress. 























Northeastern Interior Latitudes 

Continental climate influences lead to more pronounced 
temperature and precipitation extremes in Plant Climate 
Zone 1 across much of northeastern California. Vast areas 
experience the coldest and most prolonged winter climates 
in the state, as well as some very hot summer temperatures 
with low relative humidity. Precipitation can occur in 
every month of the year. Evapotranspiration rates follow 
temperature and rainfall cycles; some months experience 
heavy evapotranspiration loss while others much less. 


Pacific Ocean 


The Pacific Ocean moderates temperatures 
along the entire length of California's coast. 
Winter's cold is less extreme than in inland 
areas; summer heat is milder and less arid. 
Relative humidity is increased and moisture 
stress is reduced by the damp and cooling 
influence of marine air. Plant Climate Zones 
17 and 24 have the lowest evapotranspiration 
levels in the state. 


Southern Interior Latitudes 


Extended periods of cold, heat and aridity 
with limited winter precipitation dominates 
the climate of the intermediate and high 
desert areas in Plant Climate Zone 11. 


In contrast, the low desert that occurs in Plant 
Climate Zone 13 is equally dry, but winters are 
mild with limited frost. Evapotranspiration 
loss is highest in these two zones than any 
other area in the state. 





Topography 

California's topography is filled with an abundance 
of ranges and valleys of diverse size, elevation and 
character. This diversity leads to many variations 
in climate conditions in terms of temperature, 
precipitation and growing season. Plant climate 
zones fit into this topography; both the diversity 
and boundaries of these zones is largely a result of 
the varied topography throughout the state. 


S 
> 
Southern Coastal Latitude 
GENERALIZED Climate Zones 18-24 in coastal and inland aes ; 
of southern California have mild winters an " 
PLANT CLIMATE warm summer temperatures. Rainfall can offset ° 
MAP OF evapotranspiration losses for 2-3 months during “ 
winter; supplemental irrigation is needed for most q 
CALIFORNIA of the year. The growing season ranges from 10-12 
months as long as sufficient water is available to 
fet to ma teen landscapes. 
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Adapted and reprinted by permission from the 
University of California Agriculture and Natural Resources 
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Plant Climate Zones 


Northern California 


Introduction 

Northern California’s topography defines a number of north 
and south oriented ranges and valleys that create many 
contrasting plant climate zones. Some areas have cold 
winter temperatures and short growing seasons, others have 
clearly defined Mediterranean climate conditions. Winter 
precipitation often exceeds evapotranspiration rates; very 
little supplemental water is needed for landscapes and gardens 
for several months of the year. Coastal and high elevation 
zones have little summer heat in contrast to valley zones that 
experience high temperatures for extended periods. 


Cold Climate Zones - Zones 1, 2 

These northern climate zones have severely cold winters 
with heavy snowfall and remarkably short growing seasons. 
Hardy native and exotic trees and shrubs along with seasonal 
annuals and tough perennials provide most of the planting 
palette. Microclimates are key to mitigating harsh conditions 
to extend the season of exotic plantings. 


Foothill Gray Pine - Zone 7 

The foothill gray pine zone almost forms a continuous ring 
at middle elevations around the Sacramento and San Joaquin 
valleys throughout California. This zone is dominated by 
rugged foothill environments with winter temperatures in 
the northern part of the state falling below 32°F on a regular 
basis, limiting the growing season to 5-6 months. 


Sacramento Valley - Zones 8, 9 

The interior of northern California is dominated by the 
Sacramento Valley. It has two climate zones; both are 
characterized by cool winters with regular frost and summers 
with intense sunlight and high temperatures. The lower 
elevations of this valley comprises a cooler climate zone 
with more severe winter frosts and a slightly shorter growing 
season. This climate is ideal for many agricultural crops as 
well as ornamental plants that thrive in summer heat. Dense 
wintertime tule fogs occur for many days each year as well 
as harsh Northern winds. Trees are highly important in these 
zones to provide shade and protection from hot sun for many 
flowering shrubs and perennials. 


North Coastal Valley - Zone 14 

A well defined northern coastal valley zone extends from 
Sonoma to Humboldt Counties and includes such cities as 
Napa, Sonoma, Petaluma and Santa Rosa. The southern 
parts of this zone experience milder winter temperatures and 
warmer summers to produce a highly favorable climate for 
many ornamental and native California plants. Northern parts 
of this zone become increasingly cooler and more favorable to 
temperate climate plants. 


North Coast and Range - Zones 15, 17 

Areas falling within the north coast and range zones 
experience the mildest temperatures and highest levels of 
precipitation of any part of California. The Pacific Ocean 
moderates winter cold and brings abundant rainfall during 
the winter; summer temperatures are seldom above 90°F 
and dense fog is common. Fog drip along the immediate 
coast can measure as much as 10 inches per summer. While 
temperatures are mild, plants from subtropical and arid 
climates do not get enough heat to do well, instead, plants 
from maritime and temperate climate zones do very well in 
these zones. 
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Cold Climate Zones 





Alturas 
Burney 
Shasta 
Weed 


Yreka 
South Lake Tahoe 


Foothill Gray Pine Zone 


Grass Valley 
Lakeport 

Nevada City 
Weaverville 


Sacramento Valley Zones 





Chico 
Gridley 
Marysville 
Woodland 


Oroville 
Red Bluff 
Redding 
Williams 
Willows 
Woodland 





Average Rainfall 


Annual: — 12-40 in. 
Nov-Mar: 15-28 in. 
Apr-Oct: 10-12 in. 
Snow: 30-60 in. 


Reference ETo 

Annual: = 54-55 in. 
Nov-Mar: 5-6 in. 
Apr-Oct: 48-49 in. 





Annual: 18-30 in. 
Nov-Mar: 16-17 in. 
Apr-Oct: 2-3 in. 
Snow: 18-194 in. 


Annual: 54-55 in. 
Nov-Mar: 5-6 in. 
Apr-Oct: 48-49 in. 





Average Rainfall 
Annual: — 30-50 in. 
Nov-Mar: 20-39 in. 
Apr-Oct: 10-11 in. 
Snow: 1-32 in. 


Reference ETo 

Annual: = 52-54 in. 
Nov-Mar: 7-8 in. 
Apr-Oct: 45-46 in. 





Average Rainfall 
Annual: — 16-23 in. 
Nov-Mar: 13-17in. 
Apr-Oct: 3-6 in. 
Snow: 0-1 in. 


Reference ETo 

Annual: — 56-58 in. 
Nov-Mar: 7-9 in. 
Apr-Oct: 49-50 in. 





Annual: — 18-39 in. 
Nov-Mar: 15-33 in. 
Apr-Oct: 3-6 in. 
Snow: 0-6 in. 


Annual: 56-58 in. 
Nov-Mar: 7-8 in. 
Apr-Oct: 49-50 in. 





North Coastal Valley Zone 
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Growing Season 
8-9 Months 











Napa 
Petaluma 
Santa Rosa 
Sonoma 
Ukiah 
Willets 


North Coast and Range Zones 


Garberville 
Gurneyville 
Occidental 


Bodega Bay 
Crescent City 
Eureka 

Ft. Bragg 

Pt. Arena 





Average Rainfall 
Annual: = 25-50 in. 
Nov-Mar: 20-41 in. 
Apr-Oct: 5-9 in. 
Snow: 0-4 in. 


Reference ETo 

Annual: — 48-50 in. 
Nov-Mar: 6-7 in. 
Apr-Oct: 42-43 in. 





Average Rainfall 
Annual: = 47-57 in. 
Nov-Mar: 39-47 in. 
Apr-Oct: 8-10in. 
Snow: 0-.5 in. 


Reference ETo 

Annual: 44-47 in. 
Nov-Mar: 7-9 in. 
Apr-Oct: 37-39 in. 





Annual: 40-70 in. 
Nov-Mar: 33-61 in. 
Apr-Oct: 7-9 in. 
Snow: 0-1 in. 


Annual: — 32-34 in. 
Nov-Mar: 4-5 in. 
Apr-Oct: 28-29 in. 
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Plant Climate Zones 


Central California 


Introduction 

The climate zones of central California are dominated by 
some of the best known physiographic features in the state, 
including the San Francisco Bay, central coastal ranges, 
the San Joaquin Valley and Sierra Nevadas. While all of 
these areas fall under the broad umbrella of a Mediterranean 
climate system, the range of seasonal temperatures and 
moisture conditions among them are distinctly different. 


Sierra Nevada - Zone 1 

Elevations above 2,500 ft. in the Sierra Nevada mountains of 
central California experience very cold winters and extensive 
amounts of snow. These conditions limit the growing season 
to two to three summer months, which can be remarkably 
warm and dry for weeks at a time. Only the hardiest native 
and exotic plants do well in this zone; annuals and robust 
perennials provide spring and summer garden interest. 


Foothill Gray Pine - Zone 7 

The foothill gray pine zone occurs at mid elevations on 
both sides of San Joaquin Valley of central California. This 
rugged foothill zone has regular winter frost, but receives 
far less precipitation with higher evapotranspiration loss in 
comparison to Zone 7 in the northern part of the state. 


San Joaquin Valley - Zones 8, 9 

From an agricultural perspective, the San Joaquin Valley 
is one of the most productive growing environments in the 
world. This is the result of cool moist winters, long warm 
summers and rich sedimentary soils. These same climate 
and soil conditions also support the growth of many types 
of ornamental plants. Winters are too cold for subtropical 
plants, but many species from temperate, Mediterranean 
and arid climate zones thrive in this valley. Native and 
ornamental trees, including the venerable valley oak, grow 
to monumental sizes in deep soils with regular moisture and 
summer heat. Hot summer months result in over 45 inches 
of evapotranspiration loss. 


San Joaquin Delta - Zone 14 

The San Joaquin delta encompasses low elevation areas 
between the southern part of the Sacramento Valley and 
northern part of the San Joaquin Valley. Throughout this 
low lying drainage basin, cooler maritime climate conditions 
flow through the San Francisco bay area and interfaces with 
the warmer interior valley climate. The maritime climate 
keeps winter temperatures warmer than adjacent valley areas 
and brings more humidity. This zone has a very warm nine 
month long growing season that can produce robust and 
diverse ornamental plantings with regular supplemental 
irrigation in such cities as Davis, Sacramento and Stockton. 


San Francisco Bay Area and Central Coast - Zones 15-17 
The coastal ranges of this part of the state buffers the full 
impact of fog and wind, and produces conditions in Zones 15 
and 16 that are much warmer and drier in such communities 
as Palo Alto, Saratoga and the foothills of Walnut Creek. 
The highly diverse topographic character of the bay area 
produces many sudden variations among these zones. 

Many parts of the San Francisco bay area and the coastline 
that extends through Santa Cruz, Monterey and Carmel to 
Pismo Beach, comprise Zone 17, and reflect a departure 
from warm summer temperatures widely associated with 
Mediterranean climate zones. Few days each year get above 
90°F; dense fog and cool maritime breezes are common due 
to the proximity to the Pacific Ocean. 
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Sierra Nevada Zone 





Grant Grove 
Huntington Lake 


Foothill Gray Pine Zone 


Atascadero 
Lake Nacimiento 
Paso Robles 





Average Rainfall 
Annual: 37-43 in. 
Nov-Mar: 29-34 in. 
Apr-Oct: 8-9 in. 


Snow: 190-200 in. 


Reference ETo 

Annual: = 57-58 in. 
Nov-Mar: 7-8 in. 
Apr-Oct: 49-50 in. 








Average Rainfall 
Annual: = 12-15 in. 
Nov-Mar: 10-12 in. 
Apr-Oct: 2-3 in. 
Snow Oin. 


Reference ETo 

Annual: — 49-51 in. 
Nov-Mar: 6-7 in. 
Apr-Oct: 43-44 in. 





San Joaquin Valley Zones 


Bakersfield 
Fresno 
Hanford 
Los Banos 
Merced 
Visalia 


Coalinga 
Folsom 
Madera 
Maricopa 


San Joaquin Delta Zone 
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Growing Season 
8-9 Months 








Davis 
Modesto 
Sacramento 
Santa Ynez 
Stockton 


Average Rainfall 
Annual: 6-11 in. 


Nov-Mar: 5-8 in. 
Apr-Oct: 1-3 in. 
Snow: Oin. 


Reference ETo 

Annual: 54-58 in. 
Nov-Mar: 8-12 in. 
Apr-Oct: 45-46 in. 





Annual: — 8-12 in. 
Nov-Mar:  7-9in. 
Apr-Oct: 1-3 in. 
Snow: Oin. 


Annual: — 54-58 in. 
Nov-Mar: 8-12 in. 
Apr-Oct: 45-46 in. 








Average Rainfall 
Annual: — 13-18 in. 
Nov-Mar: 11-15 in. 
Apr-Oct: 2-3 in. 
Snow: Oin. 


Reference ETo 

Annual: — 48-57 in. 
Nov-Mar: 9-10 in. 
Apr-Oct: 39-47 in. 








San Francisco Bay & Central Coast 









Menlo Park 
Palo Alto 

Santa Maria 
San Luis Obispo 
Walnut Creek 


Belmont 
Carmel Valley 
Los Altos Hills 
Saratoga 
San Anselmo 


Monterey 
Oakland 
Richmond 
San Francisco 
Santa Cruz 
Vallejo 


Average Rainfall 
Annual: — 15-22 in. 
Nov-Mar: 13-19 in. 
Apr-Oct: 2-3 in. 
Snow: Oin. 


Reference ETo 

Annual: 46-52 in. 
Nov-Mar: 8-12 in. 
Apr-Oct: 38-40 in. 





Annual: — 20-30 in. 
Nov-Mar: 18-27 in. 
Apr-Oct: 2-3 in. 
Snow: Oin. 


Annual: 43-46 in. 
Nov-Mar: 7-8 in. 
Apr-Oct: 36-38 in. 








Annual: — 20-25 in. 
Nov-Mar: 18-22 in. 
Apr-Oct: 2-3 in. 
Snow: Oin. 


Annual: — 33-39 in. 
Nov-Mar: 29-33 in. 
Apr-Oct: 4-6 in. 
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Plant Climate Zones 


Southern California 


Introduction 

The climate of southern California includes some of the 
warmest and driest parts of the state; both Mediterranean 
and arid climate conditions occur. More plant climate zones 
exist in this area than any other comparable part of the entire 
west coast, as well as some of the finest coastal conditions for 
growing a remarkably large variety of plants from around the 
world. These zones reflect the complexity of conditions that 
occur between climate, topography and the presence of the 
Pacific Ocean. 


Cold Climate Zones - Zones 2, 3 

The cold climate of southern California zones occur at 
high elevations in mountains and interior areas of the 
Mojave Desert. Severe winters and short growing seasons 
restrict the choice of plants to hardy trees and shrubs and 
tough perennials and annuals. Microclimates that provide 
protection from cold, wind and intense summer sun are key 
to the success of ornamental plantings. 


Mojave Desert - Zone 11 

The Mojave Desert area of southern California is dominated 
by arid climate conditions that are much harsher and drier 
than Mediterranean conditions. The combination of cold 
winters, hot summers, wind, aridity and lack of precipitation 
greatly restrict both the native flora and survival of exotic 
plants in such communities as Palmdale, Lancaster and 
Victorville. Microclimates that buffer these conditions as 
well as regular supplemental water is critical for landscape 
success. 


Sonoran Desert - Zone 13 

The arid climate conditions of the Sonoran Desert produces 
high levels of heat, low rainfall, wind and aridity. However, 
winter frost is very infrequent and many plants from 
Mediterranean, subtropical and arid zones are successfully 
grown throughout such communities as Palm Springs, 
Palm Desert and Indio as long as there is generous use of 
supplemental water and some shelter provided from intense 
sun exposures. 


Inland Valleys and Foothills - Zones 18 - 21 

The Mediterranean climate conditions of the inland valleys 
and foothills of southern California are characterized by short 
mild winters and long dry summers. Winter rainfall can meet 
moisture needs of ornamental plants for a few months, but 
supplemental irrigation becomes necessary in ornamental 
landscapes and gardens for much of the rest of the year. Plants 
from temperate, Mediterranean and arid climate zones grow 
well throughout this part of the state; hardy subtropicals also 
grow well, particularly in microclimates that protect them 
from record cold cycles. These zones experience cooling 
maritime fog during spring and daily afternoon breezes much 
of the year. 


Coastal Edge and Valleys - Zones 22-24 

Coastal zones in southern California stretch from Santa 
Barbara to San Diego under Mediterranean climates 
dominated by ocean influences most of the year. This results 
in modest winter precipitation and mild winter and warm 
summer temperatures. Some areas have growing seasons 
that last up to 12 months as long as supplemental water is 
available; only occasional frosts occur. These conditions 
are ideal for subtropical plants with many microclimates 
providing enough sun and warmth for plants from arid 
climates. 
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Cold Climate Zones Average Temperatures Average Rainfall Reference ETo 
Big Bear Lake Winter Minimum: — 17-20°F Annual: 35-40 in. Annual: = 57-59 in. 
Summer Maximum: 72-78°F Nov-Mar: 29-32 in. Nov-Mar: 12-13 in. 
Days above 90°F: 0-1 Apr-Oct: 6-8 in. Apr-Oct: 45-46 in. 
Days below 32°F: 200-215 Snow: 120-130in. 
Lake Arrowhead ~=Winter Minimum: —27-30°F Annual: 39-41 in. Annual: = 57-59 in. 
Wrightwood Summer Maximum: 76-80°F Nov-Mar: 33-34 in. Nov-Mar: 12-13 in. 
Days above 90°F: 5-7 Apr-Oct: 6-7 in. Apr-Oct: 45-46 in. 
Days below 32°F: 105-110 Snow: 38-42 in. 
Mojave Desert Zone Average Temperatures Average Rainfall Reference ETo 
Victorville Winter Minimum: —30-36°F Annual: 4-6 in. Annual: 64-68 in. 
Barstow Summer Maximum: 95-104°F Nov-Mar: 3-4 in. Nov-Mar: 9-10 in. 
Lancaster Days above 90°F: 110-150 Apr-Oct: 1-2 in. Apr-Oct: 56-58 in. 
Palmdale Days below 32°F: 35-80 Snow: 1-2 in. 
Sonoran Desert Zone Average Temperatures Average Rainfall Reference ETo 
Indio Winter Minimum: 41-43°F Annual: 3-5 in. Annual: 69-72 in. 
Palm Desert Summer Maximum: 104-106°F Nov-Mar: 3-4 in. Nov-Mar: 17-18 in. 
Palm Springs Days above 90°F: 175-185 Apr-Oct: Tin. Apr-Oct: 52-54 in. 
Rancho Mirage Days below 32°F: 6-15 Snow: Oin. 
Inland Valleys & Foothill Zones Average Temperatures Average Rainfall Reference ETo 
Chino Winter Minimum: —39-45°F Annual: — 11-16 in. Annual: 48-53 in. 
Ontario Summer Maximum: 88-92°F Nov-Mar: 9-13 in. Nov-Mar: 11-13 in. 
Riverside Days above 90°F: 80-100 Apr-Oct: 2-3 in. Apr-Oct: 37-40 in. 
San Fernando Days below 32°F: 8-16 Snow: Oin. 
Chatsworth Winter Minimum: —38-40°F Annual: = 12-17 in. Annual: = 47-52 in. 
Hemet Summer Maximum: 87-94°F Nov-Mar: 11-14 in. Nov-Mar: 11-13 in. 
Pomona Days above 90°F: 70-100 Apr-Oct: 2-3 in. Apr-Oct: 36-39 in. 
San Fernando Days below 32°F: 13-23 Snow: Oin. 
Escondido Winter Minimum:  36-42°F Annual: — 16-22 in. Annual: 44-49 in. 
Glendale Summer Maximum: 84-88°F Nov-Mar: 13-19 in. Nov-Mar: 5-6 in. 
Ojai Days above 90°F: 40-70 Apr-Oct 2-3 in. Apr-Oct: 38-43 in. 
Ramona Days below 32°F: 10-30 Snow: Oin. 
Altadena Winter Minimum: —43-45°F Annual: = 15-21 in. Annual: 48-52 in. 
2 1 Pasadena Summer Maximum: 84-88°F Nov-Mar: 13-17 in. Nov-Mar: 5-6in. 
Growing Season | RanchoBernardo Daysabove 90°F: 40-70 Apr-Oct: 2-4in. — Apr-Oct: 43-46 in. 
8-9 Months Thousand Oaks Days below 32°F: 3-10 Snow: Oin. 
Coastal Edge & Valley Zones Average Temperatures Average Rainfall Reference ETo 
Anaheim Winter Minimum: —43-49°F Annual: — 13-18 in. Annual: 44-46 in. 
Downey Summer Maximum: 80-84°F Nov-Mar: 11-15 in. Nov-Mar: 5-6 in. 
Fullerton Days above 90°F: 20-30 Apr-Oct: 2-3 in. Apr-Oct: 39-41 in. 
Los Angeles Days below 32°F: 0-8 Snow: Oin. 
Santa Ana 
Camarillo Winter Minimum: 43-45°F Annual: — 13-15 in. Annual: 48-50 in. 
Hollywood Summer Maximum: 80-83°F Nov-Mar: 11-12 in. Nov-Mar: 5-6 in. 
Mission Viejo Days above 90°F: 16-26 Apr-Oct: 2-3 in. Apr-Oct: 43-46 in. 
Vista Days below 32°F: 2-3 Snow: Oin. 
Whittier 
Long Beach Winter Minimum: — 43-45°F Annual: — 10-17 in. Annual: 44-45 in. 
Newport Beach Summer Maximum: 65-71°F Nov-Mar: 8-14 in. Nov-Mar: 6-7 in. 
Oxnard Days above 90°F: 2-5 Apr-Oct: 2-3 in. Apr-Oct: 38-40 in. 
San Diego Days below 32°F: 0-2 Snow: Oin. 
Santa Barbara 
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Water Needs of Plants and Landscapes 
Reference Evapotranspiration 


Introduction 

All plants and landscapes need water to function and grow. 
In natural landscapes this water comes from various forms 
of precipitation, principally rainfall and snow. Native plants 
adapt and grow in response to this moisture. In ornamental 
landscapes and gardens, precipitation does not provide 
all of the moisture plants require and supplemental water 
is needed. This is particularly true when landscapes and 
gardens are developed in dry climate zones and include 
plants that are adapted to cooler and moister habitats. From 
a horticultural perspective, too little water can lead to poor 
growth and death. Too much water can lead to excessive 
growth, increased pest and disease problems as well as 
death. Additionally, from the perspective of conservation, it 
is essential to design and manage landscapes with high levels 
of efficiency and understanding about the limits of regional 
and local water supplies and natural drought cycles. 

In response to these issues, an approach has been developed 
to estimate the supplemental water needs of ornamental 
plants in landscapes and gardens. This approach was initially 
developed and tested in the production of agricultural crops 
and is now being applied to ornamental plantings. It is 
based upon an assessment of a number of factors involving 
weather, plants and irrigation efficiency. These factors are 
described in the next several pages along with charts, images 
and example calculations that are helpful in estimating the 
total applied water use in landscapes and working with water 
budgets. The goal of this effort is to help estimate water needs 
of existing and new landscapes and gardens in any location in 
California for conservation and horticultural purposes. 


Reference Evapotranspiration (ETo) 

Plants and landscapes lose water through evaporation and 
transpiration. Evaporation occurs from the surfaces of 
foliage and soil; transpiration occurs from plants during 
the processes of photosynthesis and respiration. The total 
amount of water lost in these two ways is referred to as 
evapotranspiration. Understanding evapotranspiration loss 
of water from plants and landscapes underlies the process 
of estimating how much water is needed for healthy growth 
and aesthetic character. 

The principal weather factors that affect the amount and 
rate of evapotranspiration are solar radiation, air temperature, 
relative humidity and wind speed. Data collected by weather 
stations is used to estimate the amount of evapotranspiration 
loss that occurs as plants grow throughout the year. In this 
process, one plant has proven useful to serve as a reference 
crop for other plants due to its uniform response to the 
combined influence of these climate factors. This reference 
plant is four to seven-inch tall cool season grass that is well 
urigated to avoid any moisture stress throughout the year. 
Evapotranspiration data for this grass is called Reference 
Evapotranspiration (ETo). 

Weather stations have been set up in many areas 
throughout California to collect local weather data and 
calculate reference evapotranspiration rates. The results of 
these measurements and calculations is often summarized 
in a chart such as the one seen to the right. The ETo of an 
average year is referred to as normal year ETo. This data is 
used in the estimation of water needs of plants and landscapes 
which will be described over the next several pages. 
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Reference Evapotranspiration (ETo) 
The chart below shows examples of the ETo calculations 
obtained from different weather stations on a monthly and 
annual basis. These weather measurements and calculations 
serve as a reference value to estimate water needs of other 
plants described on pages 20-21. The annual reference 
evapotranspiration rates for four different cities are shown 
to the right. 

Reference Evapotranspiration data for many cities across 
the state are available through the: 


California Irrigation Management Information System 
(CIMIS) www. cimis.ca.gov 





Reference Evapotranspiration (ETo) 


Bakersfield ETo Plant Climate Zone: 8 

J|FIM|A|M|J|J|A|[S|O|N|DJ| Total 
1.0 1.8[3.5]4.7|6.6|7.7 8.5/7.3 5.3 [3.5 1.6 0.9] 52.4 in. 
Escondido ETo Plant Climate Zone: 20 


J{|FIM|A|M|J|J|A|S|O|N|D] Total 
2.5 |2.7|3.9|5.3|6.1|6.9|7.3| 7.0/5.5]4.2| 3.0/2.5] 56.9 in. 


Fresno ETo Plant Climate Zone: 8 
J/FIM|A|M|J|J|/A|S|O|]N|D]_ Total 
0.9 | 1.6]3.3/5.2|6.71 7.8/8.0] 7.6|5.4|3.6/1.7/0.9| 53.7 in. 


Long BeachETo Plant Climate Zone: 24 



































J/FIM|A|M|J|J|A|S|O|N|DJ_ Total 
1.8 |2.1}3.3]3.9]4.5 14.3 [5.3/4.7 |3.7/2.8/1.8/1.5| 39.7 in. 
Los Angeles ETo Plant Climate Zone: 22 
J|FIM|A|M|J|J|A|S|O|N{|DJ]_ Total 
2.2 |2.7|3.7|4.715.5|5.8/6.2|5.9|5.0/3.9/2.6]1.9] 50.1 in. 
Needles ETo Plant Climate Zone: 11 


J|FIM|A|M|J|J|A|S|O|N[D| Total 
3.2 [4.2 [6.6 | 8.9 [1 1.0/12.4]12.8/1 1.0/8.9 6.6 [4.02.7] 92.1 in. 





Palm Springs ETo Plant Climate Zone: 13 
J[FIM|A|M|J|J|A|[S|[O|N{[D]| Total 
2.0 [2.94.9 | 7.2 | 8.3 |8.5 1 1.6/8.3 |7.2 |5.9|2.7|1.7| 71.2 in. 


Palo Alto ETo Plant Climate Zone: 15 
J/F|IM|A|M|J|J|A|S|O|N|DJ|_ Total 
1.5]1.8]2.8/3.8/5.2|5.3 |6.2/5.6/5.0/3.2]1.7/1.0] 43.0 in. 


Riverside ETo Plant Climate Zone: 18 
J/F|IM|A|M|J|J|A|S|O|N|DJ|_ Total 
2.5 |2.9|4.2|5.3|5.9/6.6/7.2|6.9|5.4/4.1/2.9/2.6| 56.4 in. 


Sacramento ETo Plant Climate Zone: 14 
J/FIM|A|M|J|J|A|S|O|N|D] Total 
2.1|2.9]4.0/4.116.1]7.1|7.9|7.6]6.1|4.2/2.6|/2.0] 56.6 in. 


San DiegoETo _ Plant Climate Zone: 24 
J|FIM|A|M|J|J|A|S|O|N{|D| Total 
2.1 |2.4]3.4]4.6 | 5.1 | 5.3 [5.7 |5.6|4.3 [3.6|2.4|2.0] 46.5 in. 


San Francisco ETo Plant Climate Zone: 17 
J/F|IM|A|M|J|J|A|S|O|N|DJ|_ Total 
1.5 |1.3]2.4]3.0]3.7|4.6/4.9/4.8/4.1 |2.8]1.3]0.7| 35.1 in. 


Santa Barbara ETo Plant Climate Zone: 24 
J/FIM|A|M|J|J|A|S|O|N|DJ]_ Total 
2.0 |2.5 | 3.2] 3.8]4.6/5.1 |5.5|4.5 |3.4/2.4/1.8/1.8] 40.6 in. 




































































Above: San Francisco, ETo 35.1 inches per year 





Above: Los Angeles, ETo 50.1 inches per year 
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Above: Palm Springs, ETo 71.2 inches per year 


Below: Balboa Park San Diego, ETo 46.5 inches per year 
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Above: The moisture needs of landscapes and gardens in Los 
Angeles are often met by rainfall from December to February. 





Above: The moisture needs of landscapes and gardens in San 
Francisco are often met by rainfall from November to March. 





© 
Above/Below: The moisture needs of understory plants in shady 
microclimates are often reduced while the moisture needs on 
south facing slopes are commonly increased. 





Seasonal precipitation 

The charts shown below provide a profile of average monthly 
reference evapotranspiration and precipitation values for Los 
Angeles and San Francisco. Precipitation in many climate 
zones is very helpful in offsetting evapotranspiration losses; 
supplemental irrigation can be reduced or may not be needed 
during several months of the year. 


Los Angeles Monthly & Annual ETo Profile 
J|FIM|A|M/|J|J|A|S|O|N| Dj] Total 
2.2/2.7[3.7[4.7[5.5| 5.8] 6.2| 5.9] 5.0[ 3.9] 2.6] 7.9] 50.1 in. 





fee) 


Los Angeles Historic Precipitation Profile 
JJFEIM|A|M|J|J|A|S |O|N|D] Total 
3.3 |3.4]2.5]1.0].25 |.07 ].01|.05|.29].45 |1.3 [23] 14.9 in. 


Above: Average precipitation in Los Angeles might meet the 
water needs of plants and landscapes from December to February. 


























Below: Average precipitation in San Francisco might meet the 
water needs of plants and landscapes from November to March. 
San Francisco Monthly & Annual ETo Profile 
J|FIM|A|M|J|J|A|S|]O|N]| DJ Total 
1.5 |1.3]2.4]3.0] 3.7/4.6] 4.9] 4.8]4.1[ 2.8] 1.3] 0.7] 35.1 in. 





San Francisco Historic Precipitation Profile 
JJFIM\|A|M/|J[J|A|S|O|N]D) Total 
6.0 |2.3|2.7|1.7|1.1[0.3|.03|0.2[0.1]0.6]2.5|6.5| 24.0in. 























Reference Evapotranspiration Source: 

California Irrigation Management Information System (CIMIS) 
www.cimis.ca.gov 

Historical Precipitation Source: 

California Climate Data Archive 
www.calclim.dri.edu/data.html 





. ah oY 
Above/Below: Low lying areas can collect rainfall and moisture 
that can reduce supplemental irrigation needs while slopes and 


tidges have more wind and sun exposure that increases needs. 
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Water Needs of Plants and Landscapes 
Precipitation and Microclimates 


Precipitation 

Some of the monthly and annual water needs of ornamental 
plants can be met by natural precipitation. A comparison 
can be made between the historic monthly reference 
evapotranspiration rates and monthly precipitation during 
the growing season of a location to address this issue. It 
is possible to anticipate that little or no irrigation is needed 
during the growing season when precipitation exceeds 
reference evapotranspiration. This conclusion can work if 
rainfall occurs with consistency throughout the month. Even 
when rainfall does not exceed reference evapotranspiration, 
it can provide important supplemental water to landscapes 
and gardens when it occurs. A value of 25% (0.25) of 
annual rainfall is commonly accepted as the portion of 
total precipitation that is useful to plants and landscapes. 
Automatic irrigation systems should be equipped with rain 
sensor devices that automatically shut off irrigation when 
rainfall occurs to avoid wasting water. 

The growing season for most plants occurs between the 
last days of frost in the spring and the first days of frost in the 
fall. In some climate zones across California, particularly 
at high elevations, the growing season can be as short as 
two to three months due to the regular occurrence of cold 
temperatures. Other climate zones closer to the coast 
experience little or no frost to restrict the growing season. 
The growing season is the principal time of year when 
supplemental water is beneficial to active plant growth. 


Microclimates 

Weather stations are commonly placed in relatively large and 
open spaces to collect data on solar radiation, air temperature, 
relative humidity and wind speed. This provides data that 
can be applied to other areas having similar conditions. 
However, many landscapes and gardens near these weather 
stations can have quite different conditions. A common 
example of a microclimate is the occurrence of shade on the 
north side of buildings and under mature trees that greatly 
reduces solar radiation. Another example is the shape of 
the topography that influences the drainage of moisture; 
low areas often collect and absorb more moisture for use by 
plants while ridges and south and west facing slopes absorb 
less moisture and dry out more quickly. Reflected light and 
heat from pavement can increase temperatures and moisture 
stress. These conditions result in microclimates that have 
different ETo values from the data provided by weather 
stations. 

The key to successful plant growth, including supplemental 
moisture needs, is closely linked to microclimates. The best 
growth and character of plants occurs when they are placed in 
areas where they are naturally adapted to sunlight, temperature 
and moisture conditions within specific microclimates. This 
is particularly evident in warm and dry climate zones where 
the enclosure and shelter provided by courtyards and walls 
can create highly successful plantings that are buffered from 
drying weather conditions, thereby reducing the need for 
supplemental moisture. From another perspective, plants 
from subtropical and arid climate zones often require sufficient 
periods of warmth to grow well when they are planted in cooler 
climate zones. These plants will grow best in sunny locations 
and areas sheltered from winter frost. 
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Water Needs of Plants and Landscapes 
Plant Factors 


Introduction 

Reference evapotranspiration calculations derived from 
weather stations measurements (page 18) provide the necessary 
foundation for estimating the water needs of other types of 
plants grown in landscapes and gardens. This is done by 
assigning a Plant Factor (PF) to all other plants that represents 
the estimated percent or portion of supplemental water needed 
relative to the ETo value of a particular location. 

Two types of plant factors are applied in order to reflect 
the different physiological and adaptive characteristics of 
plants in response to their water needs. Plants with a single 
plant factor (L, M, H) grow best with regular water throughout 
the year; plants with two factors (L/VL, M/L, H/M) grow best 
with regular winter moisture and reduced summer moisture. 
These factors reflect both the total amount of moisture 
needed and the season of need (see page 21). As can be seen 
in the different plant images to the right, the plant factors 
vary between tall fescue, Japanese maple, crape myrtle 
and Allen Chickering sage. These plants have different 
foliage, stem and rooting characteristics that influence 
their need for moisture. The assignment of a plant factor 
to each plant is based mostly upon horticultural judgement, 
botanical research and experience to sustain healthy growth 
and positive aesthetic character. The graph shown below 
illustrates the range of supplemental water needs associated 
with each plant factor. 


Low Moderate High 
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By multiplying the reference evapotranspiration value by the 
plant factor, the relative water need of a particular plant is 
estimated. The example below illustrates how many inches 
of supplemental moisture that is needed throughout the year 
in the landscape area where the plant is growing. 


Individual Plant Water Needs = (ETo) x (PF) 


Los Angeles ETo Plant Climate Zone: 22 
J|FIM|A|M|J|J|A|S|O|N |D | Total 
2.2 |2.7|3.7 [4.7 [5.55.8 [6.25.9 [5.0/3.9 [2.6 |1.9| 50.1 in. 





Plants with regular water needs throughout the year: 


Acer palmatum (H) 50.1 in. x (0.6-0.8) = 30-40 in. 
Lagerstroemia indica (M) 50.1 in. x (0.4-0.6) = 20-30 in. 


Plants with reduced summer water needs: 


Abutilon palmeri(M/L) 50.1 in. x (0.3-0.5) = 15-25 in. 
Acaciaaneura  (L/VL) 50.1 in. x (0.2-0.3) = 10-15 in. 


This approach calculates the annual supplemental water 
needs of plants and landscapes in inches and can be used 
to schedule irrigation systems. Inches of water can also 
be converted into gallons of water; this is illustrated in the 
example calculations on pages 24-25. 

It is important to note that plant factors provide a range of 
moisture needs for the average reference evapotranspiration 
levels that have occurred for many years. This range 
provides flexibility to adjust supplemental irrigation to fit 
microclimate conditions and variations in average weather 
conditions that can occur in any specific year. 
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Plant Factors (PF) 

An example list of landscape plants and their plant factors 
is presented in the chart below. Plant factors indicate the 
percentage of supplemental water each species needs relative 
to ETo. Two types of plant factors are shown below. Plants 
with a single plant factor (L, M, H) grow best with regular 
water all year; plants with two factors (L/VL, M/L, H/M) grow 
best with regular winter moisture and reduced summer 
moisture. Depending upon the type of plant factor, each 
plant is assigned to an irrigation group explained on the 
opposite page. A comprehensive listing of plant species and 
their plant factors is provided on pages 26-41. Similar data 
on plant factors is also available in the Department of Water 
Resources 2000 publication: 


Water Use Classification of Landscape Species (WUCOLS) 
www.owue.water.ca.gov/docs/wucols00.pdf. 








Plant Factors (PF) 








Botanical Name Common Name PF 


G 
Abelia‘Edward Goucher’ = Edward Goucher Abelia M 1 
Abelia x grandiflora+ cvs Glossy Abelia M 1 
Abutilon megapotamicum NCN Ho ol 
Abutilon palmeri Indian Mallow M/L 2 
Acacia aneura Mulga L/VL 2 
Acer negundo + ssp Box Elder H il 
Acer palmatum + ssp Japanese Maple H 
Acer platanoides Norway Maple Hl 
Acer saccharinum Silver Maple H 
Chilopsis linearis + cvs Desert Willow M/L 2 
Chionanthus retusus Chinese FringeTree M 1 
Chionanthus virginicus Fringe Tree M 1 
x Chitalpa tashkentensis + cvs Chitalpa M/L 2 
Choisya ternata Mexican Orange M 1 
Chorisia insignis White Floss SilkTree M 1 
Chorisia speciosa Silk Floss Tree M 1 
Cinnamomum camphora Camphor Tree M 1 
Cissus antarctica Kangaroo Treebine M 1 
Cistus ‘Blanche’ NCN M/L 2 
Juniperus x pfitzeriana + cvs Pfitzer Juniper M 1 
Justicia brandegeana+cv Shrimp Plant M 1 
Justicia californica Chuparosa M/L 2 
Justicia spicigera Mexican Honeysuckle M 1 
Kalanchoe beharensis Felt Bush VL 2 
Keckiella cordifolia HeartleafPenstemon M/L 2 
Kniphofia thompsonii NCN M 1 
Koelreuteria bipinnata Chinese Flame Tree M 1 
Lagerstroemia indica+ cvs Crape Myrtle M 1 
Lagunaria patersonii Primrose Tree M/L 2 
Rosmarinus officinalis + cvs Rosemary M/L 2 
Ruellia peninsularis Desert Ruellia M/L 2 
Rumohra adiantiformis Leather Fern M 1 
Ruscus aculeatus Butcher's Broom M/L 2 
Russelia equisetiformis Coral Fountain M 1 
Salix babylonica + cvs Weeping Willow H 
Salix gooddingii Black Willow H il 
Salix laevigata Red Willow H 
Salix lasiolepis Arroyo Willow H i 
Salix lucida Spring Willow H iil 
Salvia ‘Allen Chickering’ Allen Chickering Sage L/VL 2 










‘ 


Above: Festuca arundinacea, Tall Fescue (H) 








Above: Acer palmatum, Japanese Maple (H) 





Above: Lagerstroemia indica, Crape Myrtle (M) 


Below: Salvia ‘Allen Chickering’, Allen Chickering Sage (L/VL) 
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Above: An Asian garden containing plants with high (H) plant 
factors and that need regular moisture throughout the year. 





: 





‘Above: A mixed planting of Jacaranda and Agapanthus with 
moderate (M) plant factors. 





Above/Below: A combination of Cistus, Rosmarinus and Phlomis 
that grow well with moderate to low (M/L) supplemental water. 








Irrigation Group 1 - 60-80% Regular Water 








ETo 
100% 
80% 
60% 
40% 
20% 


















































Above: The baseline supplemental moisture range is illustrated 
for plants with high plant factors (H), based on 60-80% of ETo 
every month of the year. 





Irrigation Group 1 - 40-60% Regular Water 















































Above: The baseline supplemental moisture is illustrated for 
plants with moderate plant factors (M), based on 40-60% of ETo 
every month of the year. 





Irrigation Group 2 - Reduced Summer Water 





ETo 


100% 
80% 
60% 
40% 
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Above: A seasonal moisture profile for plants adapted to reduced 
summer moisture. Supplemental water for plants with moderate 
to low plant factors (M/L) ranges 40-60% of ETo through fall and 
winter and 20-40% during summer. 





Irrigation Group 2 - Reduced Summer Water 


















































Above: Many agaves, cacti and succulents grow well with low to 
very low amounts of supplemental water. 





Water Needs of Plants and Landscapes 
Irrigation Groups 


Introduction 

The combination of reference evapotranspiration and plant 
factors helps estimate the amount of annual supplemental 
water ornamental plants need in landscapes and gardens. 
Two types of plant factors are used. These types indicate 
that different plants need different annual amounts of water 
as well as vary in their need for water at different times 
of the year. Studying both annual and seasonal moisture 
needs helps refine the basis to select and combine plants into 
compatible irrigation groups and hydrozones. 


Irrigation Groups (IG) 

Annual water needs of plants should be met as much as 
possible on a seasonal basis that reflects the adaptations and 
stages of growth, flowering, fruiting and dormancy of each 
species. For example, some plants need moderate amounts 
of water and grow best with regular moisture throughout the 
year, while others do better with regular water in winter and 
reduced amounts of water in summer. The basis for these 
differences in seasonal needs is often found by understanding 
the climate and habitat conditions of a plants origin. Two 
baseline Irrigation Groups (IG) can be identified to reflect 
basic differences in the seasonal moisture needs of plants. 
These groups are described below. Charts to the left 
illustrate conceptual seasonal moisture ranges and profiles 
for each group. 


Irrigation Group 1 - Regular Water 

Plants in this group commonly grow best with regular moisture 
throughout the year. In general, watering will be increased as 
reference evapotranspiration increases and watering will be 
decreased when reference evapotranspiration decreases. In 
essence, irrigation is scheduled to regularly provide water as 
moisture is lost. This avoids placing moisture stress on plants 
and enables them to be active during the full growing season. 
This approach to irrigation management is particularly helpful 
for cool season turf grasses and plants that come from cool and 
moist habitat conditions that quickly become stressed under 
warm and dry conditions. 

It is important to note that regular moisture can limit the 
range and depth of a plant’s root systems due to the ease 
of available moisture. Plants with limited root systems can 
suffer heavily if the irrigation system fails. 


Irrigation Group 2 - Reduced Summer Water 
The second irrigation group and set of charts shows the moisture 
distribution curves for plants adapted to Mediterranean climate 
conditions, including many California native plant species. 
Such plants have an active winter and spring growing cycle 
with the occurrence of seasonal rains and mild temperatures. 
By the end of spring and early summer, many of these plants 
enter their fruiting stages and become less active under moisture 
stress. Many species adapted to these moisture variations have 
evolved hard and leathery leaves to endure summer sun, heat 
and drought. Others have developed succulent foliage that 
enables them to store moisture and resist periods of drought. 
Plants adapted to reduced summer moisture levels will 
continue to grow if provided with regular moisture in the 
summer. However, this commonly results in excessive and 
non-beneficial growth and increased risk of pest and disease 
problems. 
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Water Needs of Plants and Landscapes 
Hydrozones 


Hydrozones (H) 

One of the best planting strategies from the perspective of 
managing water use and increasing efficiency is achieved by 
grouping plants together that have the same level of water 
needs in combination with similar seasonal water needs. This 
approach to planning and designing landscapes and gardens 
can avoid conflicts between plants such as overwatering 
some plants while underwatering others. 

Organizing plantings into hydrozones and irrigation groups 
goes hand in hand with fitting plants into the microclimate 
conditions of a landscape or garden. Sun and shade patterns 
as well as topography alter the broader climate factors of 
solar radiation, temperature, humidity and wind that further 
define hydrozone areas. Additionally, slopes often reduce 
the infiltration of water while low drainage areas can become 
saturated as a result of moisture runoff that collects in these 
areas. After all of these factors are studied and weighed, 
plantings with similar water needs can be organized into 
spaces and be sustained with dedicated irrigation systems that 
can provide the appropriate amount of supplemental water. 

It is also important to consider the flexibility and 
adaptability of different types of irrigation systems with 
regard to the planting design. For example, drip systems 
comprised of flexible tubing can placed where water is needed 
and be concentrated around larger trees and shrubs to provide 
increased amounts of water. This strategy can sustain plants 
with different water needs on the same irrigation system and 
in close proximity to each other. In another example, spray 
systems can be very helpful in washing dust and other pollution 
from plant leaves as well as provide uniform moisture coverage 
similar to rainfall. Often, the surface runoff and overspray 
from these systems can collect and infiltrate into surrounding 
planting areas for beneficial use. Sometimes two irrigation 
systems can overlap and complement each other. Trees can 
be irrigated by one system that provides deep watering cycles 
while shrubs, vines, ground covers and perennials can be 
irrigated by another. 

From a conceptual perspective, it is often desirable to work 
with moderate to high water needy plants near entries, in 
courtyards and border plantings where landscape impact is 
most beneficial. Lawns should be mostly surrounded by shrub 
planting areas instead of pavement as a way to have overspray 
go into planting zones. Low water hydrozones are often best 
suited to perimeter spaces and edges where mulching and use 
of adapted trees and shrubs can grow with less supplemental 
water. An experienced and creative approach to working with 
hydrozones often saves water and enhances planting success. 
Good design and water use does not diminish or compromise 
the quality of landscapes and gardens. 
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Above/Below: Examples aa two ase landscapes, a AEE of several Rgrorones The design and avout a various plant 
species to match exposure conditions and topography produce hydrozones of similar water needs. Irrigation systems suited to each 
hydrozone can be designed and managed to provide stppletetiea water as efficiently as possible. 
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Above: Rotors can achieve 75% irrigation efficiency. 


Below: A drip system being tested before covering with mulch. 


These systems can achieve 90% irrigation efficiency. 
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an achieve 70% efficiency. ; 
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Above: Microspray nozzles c 
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Above: A close-up view of a rotating nozzle applying water. 





Above: Bubblers can achieve 85% irrigation efficiency. 


Below: The layout of a drip line with emitters providing water at 
12 inch intervals along the length of the tubing. 


Water Needs of Plants and Landscapes 
Irrigation Efficiency 


Introduction 

The measurement of reference evapotranspiration and study 
of plant factors and microclimates can provide a sound 
estimate of the supplemental water needs of plants in a 
specific hydrozone. However, it is not possible to provide 
water at 100% efficiency to meet these needs. It is important 
to estimate the level of efficiency in order to know how 
much additional water is needed. Efficiency is defined as 
the amount of water beneficially used in comparison to the 
total amount of water applied by the irrigation system. The 
greater the inefficiency, whether from poor management or 
faulty equipment, the greater the amount of water that must 
be provided to meet plant needs. 


Irrigation Efficiency (IE) 

Every irrigation system is compromised by inefficiency to 
some degree. Irrigation Efficiency (IE) is dependent on both 
management actions as well as the type of equipment being 
used. Mismanagement contributes to inefficiency in several 
ways. Setting irrigation schedules to provide too much water 
canresult in runoff, excessive saturation and infiltration beyond 
the root zone. Leaving systems on during rains or providing 
too much out of season water are also common problems. 
Even bubbler and drip systems that provide water in very 
efficient ways to the soil are vulnerable to these types of poor 
management practices. Excessive irrigation of any type is a 
highly common issue; too much water can result in excessive 
and non beneficial growth, and is a form of inefficiency. The 
regular use of reference evapotranspiration data to provide the 
correct amount of water to each hydrozone is very helpful in 
guiding management actions. 

Irrigation equipment also influences irrigation efficiency and 
moisture distribution. Systems with spray and rotor nozzles 
are often the least efficient due to occurrences of overspray, 
fogging, runoff, blocked heads, evaporation and wind drift. 
These systems are designed to provide uniform moisture 
distribution throughout the planting area and are well suited to 
turf grass and uniform plantings. Bubbler and drip systems that 
apply water more directly to the ground can experience runoff 
and over saturation that can compromise efficiency. These 
systems are less uniform in moisture distribution compared 
to spray nozzles. However, they are highly adaptable to fit 
dispersed planting schemes and capable of achieving varying 
levels of moisture among trees and shrubs. 

All irrigation systems need to be well designed with 
appropriate equipment as well as be regularly inspected and 
maintained to achieve their potential level of efficiency. 


Guideline Irrigation Efficiency Values 

Tests and assessment of different types of irrigation nozzles 
and emitters for efficiency have resulted in a list of baseline 
efficiency values. These include: 


Spray Nozzles 0.60 
Microspray Nozzles 0.70 
Rotating Nozzles 0.75 
Rotors 0.75 
Bubblers 0.85 
Drip 0.90 


For example, a properly managed irrigation system with 
microspray nozzles can achieve 0.70 efficiency; it will 
require 30% more water to meet the estimated water 
needs of a landscape. A drip irrigation system with 0.90 
efficiency will require 10% more water to offset water loss 
through the system. 


Copyright © Robert C. Perry - Climate and Water 23 
www.landdesignpublishing.com 


Maximum Applied Water Allowance 
Annual Water Budgets 


Introduction to MAWA 

The State of California as well as many county and local 
planning departments have embraced a water budget approach 
to conserve water in ornamental landscapes and gardens. This 
approach is incorporated into various landscape ordinances 
to guide the design and use of water in landscapes. Two 
formulas are commonly used. The first formula establishes the 
maximum water allowance for a year; the second formula is 
used to estimate the total annual landscape water use. These 
formulas combine a number of the factors described on pages 
18-23, including reference evapotranspiration, plant factors, 
irrigation efficiency, rainfall and hydrozones. 

Example calculations for a three acre community park 
are provided to show how such formulas can be applied. 
These calculations are completed for Los Angeles and San 
Francisco in order to illustrate the annual water allowance and 
estimated total water use in cities that have different weather 
conditions. 


Maximum Applied Water Allowance 
MAWA = (ETo) (0.62) (AF) (LA) 


MAWA = Maximum Applied Water Allowance 

ETo = Reference Evapotranspiration in inches per year 
0.62 = Conversion factor to gallons 

AF = ET Adjustment Factor 

LA = Landscape Area 


Maximum Applied Water Allowance (MAWA) 
This allowance identifies the upper limit of annual applied 
water for a landscape project. This budget is based upon the 
the reference evapotranspiration of a location, a conservation 
adjustment factor and the size of the landscape area. A 
conversion factor of 0.62 is included to convert the units of 
measurement from inches into gallons. 


Reference Evapotranspiration (ETo) 

The loss of water through processes of evapotranspiration 
of a large field of four to seven-inch tall, cool season grass 
that is well watered. Values for reference evapotranspiration 
are measured in inches and can be summarized on a daily, 
monthly and annual basis (See page18). 


Conversion Factor (0.62) 

This factor is included in the maximum applied water 
allowance formula to convert the numeric values from 
inches of water to gallons of water. 


ET Adjustment Factor (AF) 

This factor makes an adjustment to the maximum applied 
water allowance by reducing the value of the annual 
evapotranspiration. The 2009 California State Model Water 
Efficient Landscape Ordinance sets this value at 0.70. 
This adjustment factor may be viewed as a conservation 
adjustment to limit water use in landscapes and gardens to 
70% of ETo. 


Landscape Area (LA) 

The landscape area is a measurement of all planting areas 
within a project that are to be irrigated. This area is 
measured in square feet for use in the maximum applied 
water allowance calculation. The landscape area does 
not include the area occupied by buildings or structures, 
sidewalks, driveways, parking lots or patios. 
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Three Acre Community Park Case Study 
‘Los Angeles er 


saatieanik 
2.2([2.7|3.7|4.7|5.5[5.8[6.2|5.9[5.0/3.9[2.6|1.9| 50.1 in. 
Los Angeles Historic Rainfall Profile 
J/FIM|[A|M|J|J|A|S|O([N|D]| Total 
3,3 |3.4[2.5]1.0].25].07|.01|.05].29].45|1.3|23| 14.9in. 
Maximum Applied Water Allowance 


MAWA = (ETo) (0.62) (AF) (LA) 
(50.1) (0.62)(0.7) (130,680) = 2,841,428 Gallons 






































Estimated Total Water Use Formula 
ETWU =(ETo) (0.62) (PF) (HA) 
(IE) 





Hydrozone Area 1 - 1 Acre 
Tall Fescue Turf Grass Hydrozone - 1 Acre 


Estimated Annual Water Need - Irrigation Group 1 
(50.1 in.)(0.62)(0.8)(43,560 sq. ft.) = 1,443,265 Gallons 
75 





Hydrozone Area 2 - 1 Acre 
Community Garden Hydrozone 


Estimated Annual Water Need - Irrigation Group 1 
(50.1 in.)(0.62)(0.7)(43,560 sq. ft.) = 1,052,381 Gallons 
.90 





Hydrozone Area 3 - 1 Acre 
Perimeter Planting Hydrozone 


Estimated Annual Water Need - Irrigation Group 2 
(50.1 in.)(0.62)(0.3)(43,560 sq. ft.) = 451,020 Gallons 
90 





Gross Estimated Total Annual Water Use: 
(1,443,265 + 1,052,381 +451,020) = 2,946,666 Gallons 


Rainfall Adjustment 
14.9 in. of annual rainfall x 0.25 = 3.7 in. 
(3.7 in. x .62 x 130,680 sq. ft.) =  -299,780 Gallons 


Net Estimated Total Annual Water Use: 
(2,946,666 - 299,780) = 2,646,886 Gallons 





Community Park Irrigation Profiles 





Jan | Feb|Mar| Apr |May|Jun | Jul |Aug|Sep | Oct |Nov |Dec 
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@ @ @ e Hydrozone 1 - Tall Fescue Turf Grass Hydrozone (H) 
provided water on a regular basis at 0.8 of ETo. 

@ @@ © Hydrozone 2 - Community Garden Hydrozone (M) 
provided water on a regular basis at 0.7 of ETo 

© @ © © Hydrozone 3 - Perimeter Hydrozone (M/L) provided 
moderate amounts of water in fall and winter and low 
amounts in summer. 
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Community Garden 
Edibles and Perennials 





Plant Factors and Irrigation Efficiency* 
Plant Factors and Irrigation Groups used in these 
calculations include: PF IG 


Tall Fescue Turf Grass = 08 1 
Community Garden = 07 1 
Perimeter Planting = 03 2 


Irrigation Efficiency values used in these calculations 
include: 


Turf Grass Rotor System = 0.75 
Community Drip System = 0.9 
Perimeter Drip System = 0.9 


*These values can vary; the appropriate plant factors and 
irrigation efficiency values for every project and local 
ordinances need to be reviewed and determined during 
the planning and design process. 
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Hydrozone Area 3 
Perimeter Planting 
Native and Mediterranean 





Conversion Factors and Units of Measurement 


Measuring estimated water needs of landscapes uses a 
combination of inches, square feet and gallons. Common 
conversion factors and units of measurement include: 


1 Acre = 43,560 square feet 


1 Acre foot of water = 1 Acre covered by 
12 inches of water 
1 Acre foot of water = 43,560 cu. ft. of water 


1 Cubic foot of water = 7.48 Gallons 


1 Acre foot of water = 325,851 Gallons 
(43,560 x 7.48 = 325,851 Gallons) 


Inches per square foot x 0.62 
= Gallons per square foot 


Three Acre Community Park Case Study 









Exampl tions 
M|J|J|A|S[O 








1.5|1.3[2.4]3.0[3.7 [4.6 [4.9/4.8 |4.1|2.8]13|0.7| 35.1 in. 
San Francisco Historic Rainfall Profile 
JIFIMIA|M|J|J|/A|S|O/N|D] Total 
6.0|2.3| 2.7] 1.7| 1.1] 0.3].03|0.2]0.1]0.6] 2.5/6.5] 24.3 in. 
Maximum Applied Water Allowance 


MAWA = (ETo) (0.62) (AF) (LA) 
(35.1)(0.62)(0.7)(130,680) = 1,990,701 Gallons 


























Estimated Total Water Use Formula 
ETWU = = (ETo) (0.62) (PF) (HA) 
(IE) 





Hydrozone Area 1 - 1 Acre 
Tall Fescue Turf Grass Hydrozone - 1 Acre 


Estimated Annual Water Need - Irrigation Group 1 
(35.1 in.)(0.62)(0.8)(43,560 sq. ft.) = 1,011,150 Gallons 
75 





Hydrozone Area 2 - 1 Acre 
Community Garden Hydrozone 


Estimated Annual Water Need - Irrigation Group 1 
(35.1 in.)(0.62)(0.7)(43,560 sq.ft.) = 737,297 Gallons 
90 





Hydrozone Area 3 - 1 Acre 
Perimeter Planting Hydrozone 
Estimated Annual Water Need - Irrigation Group 2 


(35.1 in.)(0.62)(0.3)(43,560 sq.ft.) = 315,984 Gallons 
.90 





Gross Estimated Total Annual Water Use: 
(315,984 + 1,011,150 + 737,297) = 2,064,431 Gallons 


Rainfall Adjustment 
24.0 in. of annual rainfall x 0.25 = 6.0 in. 
(6.0 in. x 62 x 130,680 sq. ft.) =  -486,130 Gallons 


Net Estimated Total Annual Water Use: 
(2,064,431 - 486,130) = 1,578,301 Gallons 





Community Park Irrigation Profiles 


















































@ eee Hydrozone 1 - Tall Fescue Turf Grass Hydrozone (H) 
provided water on a regular basis at 0.8 of ETo. 

@@e@e Hydrozone 2 - Community Garden Hydrozone (M) 
provided water on a regular basis at 0.7 of ETo 

@@e® Hydrozone 3 - Perimeter Hydrozone (M/L) provided 
moderate amounts of water in fall and winter and low 
amounts in summer. 


Estimated Total Water Use 
Annual Water Use 


Introduction to ETWU 

It is possible to estimate the total amount of water used in 
landscapes and gardens with the formula presented below. 
These estimates can be prepared on a monthly, quarterly 
or annual basis; calculations shown on these pages are for 
one year. Many landscape ordinances adopted by counties 
and cites throughout California work with these factors and 
versions of this formula. 


Estimated Total Water Use Formula 





ETWU = (ETo) (0.62) (PF) (HA) - (Rainfall Adjustment) 
(IE) 

ETWU = Estimated Total Water Use in gallons 

ETo = Reference Evapotranspiration in inches 

0.62 = Conversion factor to gallons 

PF = Plant Factor of relative water needs 

HA = Hydrozone Area measured in square feet 

IE = Irrigation efficiency at a minimum of 0.75 

0.25 = Rainfall Adjustment 


Estimated Total Water Use (ETWU) 

The estimated total water use for landscapes and gardens 
is based upon the local reference evapotranspiration rate, 
the plant factor value, the area of each hydrozone, and the 
irrigation efficiency. A conversion factor of 0.62 is included to 
convert the units of measurement from inches into gallons. 


Reference Evapotranspiration (ETo) 

The loss of water through processes of evapotranspiration 
of a large field of four to seven-inch tall, cool season grass 
that is well watered. Values for reference evapotranspiration 
are expressed in inches and commonly measured on a daily, 
monthly and annual basis (See page18). 


Conversion Factor (0.62) 

This value is included in the estimated total water use 
formula to convert the numeric values from inches of water 
to gallons of water. 


Plant Factor (PF) 

Each plant species is assigned a plant factor that represents its 
estimated supplemental water needs as a percent of local ETo 
rates. These factors represent a range of water that is needed for 
healthy growth and aesthetic character (See page 20). 


Rainfall Adjustment 

Rainfall can supply some of the annual water needs of plants 
and landscapes. An adjustment value of 25% (0.25) of the 
total annual rainfall is most widely applied to reflect the 
amount of effective water provided by rainfall (See page 19). 


Hydrozone Area (HA) 

The hydrozone area is a planting area with plants having the 
same moisture needs. Each hydrozone area is measured in 
square feet. When there are several hydrozones in a landscape 
project, the estimated total water use calculation is completed 
for each hydrozone and added together for the overall estimated 
total water use (See page 22). 


Irrigation Efficiency (IE) 

Irrigation efficiency means the measurement of the amount 
of water beneficially used by landscape plants divided by the 
amount of water applied. This value represents an assessment 
of the irrigation system design characteristics and management 
practices (See page 23). 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 

High 


Low Moderate 






































0 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irrigation group, however, these groups indicate 
baseline preferences. 


IG1 
IG2 


= Regular Water Schedule 

= Reduced Summer Water Schedule 

Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Afrocarpus gracilior grows well in Plant Climate Zones 8-9 

and 13-24. It is placed in Irrigation Group 1 and does best with 

moderate (M) amounts of moisture throughout the year. 
- = ys 
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Botanical Name 
Abelia ‘Edward Goucher’ 
Abelia x grandiflora + cvs 
Abutilon megapotamicum 
Abutilon palmeri 
Abutilon pictum ‘Thompsonii’ 
Acacia aneura 

Acacia baileyana + cv 
Acacia covenyi 

Acacia cultriformis 
Acacia farnesiana 
Acacia greggii 

Acacia longifolia 

Acacia melanoxylon 
Acacia pendula 

Acacia podalyriifolia 
Acacia redolens 

Acacia saligna 

Acacia stenophylla 
Acacia willardiana 
Acanthus mollis + cvs 
Acca sellowiana 

Acer macrophyllum 
Acer negundo + var 
Acer palmatum + cvs 
Acer platanoides 

Acer saccharinum 
Achillea species + cvs 
Acoelorraphe wrightii 
Adiantum species 
Aeonium species + cvs 
Aesculus californica 
Aesculus x carnea + cv 
Afrocarpus falcatus 
Afrocarpus gracilior 
Agapanthus species + cvs 
Agastache species + cvs 
Agave americana + cvs 
Agave angustifolia 
Agave attenuata + cvs 
Agave ‘Blue Flame’ 
Agave ‘Blue Glow’ 
Agave bracteosa 

Agave colorata 

Agave deserti 

Agave desmettiana + cv 
Agave filifera 

Agave geminiflora 
Agave guiengola 
Agave gypsophila 
Agave ocahui 

Agave parryi + var 
Agave potatorum 
Agave salmiana + var 
Agave shawii 

Agave tequilana + cv 
Agave victoriae-reginae 
Agave vilmoriniana 
Agonis flexuosa + cvs 
Ajuga reptans + cvs 
Albizia julibrissin + cv 
Alnus cordata 

Alnus rhombifolia 
Alnus rubra 

Aloe arborescens + cv 
Aloe barberae 

Aloe ‘Blue Elf’ 

Aloe brevifolia 


Common Name 
Edward Goucher Abelia 
Glossy Abelia 

NCN 

Indian Mallow 

NCN 

Mulga 

Bailey Acacia 

Blue Bush 

Knife Acacia 

Sweet Acacia 
Catclaw Acacia 
Sydney Golden Wattle 
Blackwood Acacia 
Weeping Myall 
Pearl Acacia 
Prostrate Acacia 
Golden Wreath Wattle 
Shoestring Acacia 
Palo Blanco 

Bear’s Breech 
Pineapple Guava 
Bigleaf Maple 

Box Elder 

Japanese Maple 
Norway Maple 
Silver Maple 

Yarrow 

Everglade Palm 
Maidenhair Fern 
NCN 

California Buckeye 
Red Horse Chestnut 
Yellowwood 

Fern Pine 
Lily-of-the-Nile 
Hummingbird Mint 
Century Plant 

NCN 

Foxtail Agave 

NCN 

NCN 

Spider Agave 
Mescal 

Desert Agave 

NCN 

NCN 

Twin-flowered Agave 
NCN 


Gypsum Century Plant 
Ocahui 

Artichoke Agave 
NCN 

NCN 

Shaw's Agave 

Tequila Agave 

Queen Victoria Agave 
Octopus Agave 
Peppermint Tree 
Carpet Bugle 

Silk Tree 

Italian Alder 

White Alder 

Red Alder 

Torch Aloe 

Tree Aloe 

NCN 

NCN 


LVL 
LVL 


LVL 
LVL 
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alifornia Plant Climate Zones 
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Botanical Name Common Name PF IG 1.2 37 8 9 1113 1415 16 17 18 19 20 21 22 23 24 ; 
Aloe ciliaris NCN LVL 2 ofo| |+|+]+|+]+|+]+]+]/+]+|+|+ Plant Factors | Climate Zones 
Aloe dichotoma Quiver Tree LVL 2 ojo] je ltl+]+i+)+]+i+]+/+/+]+ 
Aloe ferox Bitter Aloe LVL 2 ofo] jo l+i+j+)+)+)+ i++ ]+/+|+ Plant Climate Zone Summary 
Aloe Johnson's Hybrid’ NCN LVL 2 O}o Tt Hit ltt tlt [+] ++ The California Plant Climate Zones chart indicates the 
Aloe maculata Soap Aloe LVL 2 °° ia + ial + a+ + ial + ae approximate adaptability of plants to the average range of 
Aloe marlothii NCN LVL 2 OJO) je lbit yay ty byt tit lt yt i+ low and high temperatures that occur differently throughout 
Aloe x nobilis NCN LVL 2 ojo} je ltlt]+i+)+i+i+]+/+)+]+ California. Some plants can grow well in all zones, but often 
Aloe plicatilis Fan Aloe LVL 2 | ° Tt lt ttle tlt [+i +) + they grow best in zones that reflect their natural adaptation to 
Aloe speciosa _ Tilt-head Aloe LVL 2 Ott tlt tit lal t lt) tit cold and heat. As a result, some plants do better with cooler 
Aloe x spinosissima NCN LVL 2 °° ia + al + a+ a+ ie + conditions while others show a clear preference for warmer 
Aloe striata Coral Aloe LVL 2 og Hitt t ity t tit [tit + conditions. Three symbols, as shown and defined below, 
Aloe striatula Hardy Aloe LVL 2 OJO) fe petty t yey tele tlt it provide additional insight regarding the relationship between 
Aloe vera Medicinal Aloe LVL 2 o|o titi +)+/ 4+ [4]+]4+]+]+ plants and climate zones. 
Alstroemeria hybrids Alstroemeria M 1 +/+ ]+ +/+ |+]+] ele |+)+)+/+]+ 
Alyogyne huegelii + cvs Blue Hibiscus M/L 2 @ tlt lti+] > [+ )4i+[4+]+]+ (+) Indicates a high degree of compatibility with the 
Anigozanthos species + cvs Kangaroo Paw M/L 2 +/+]o)+]+)+]+/+/+}+ average range of cold and warm temperatures. 
Anisacanthus species + cvs Mexican Honeysuckle M/L 2 +/+] +/+ +\+|+/+]/+]/+]o (e) Indicates a preference for cooler exposures 
Anisodontea x hypomandarum + cvs Cape Mallow M 1 +/+ /+)+)+]+/4+)+]+]+]+ and microclimate conditions with protection from 
Antigonon leptopus + cvs Coral Vine M 1 + +)+)+/+)+]+]/+ hot sun. 
Aptenia cordifolia Red Apple LVL 2 @) [tlti+] [+ l+i+[4+]+}+ (0) Indicates a preference for warmer exposures and 
Araucaria bidwillii Bunya-bunya M 1 +/+ ++) +) t]+)+]+}+]+]+]+ microclimate conditions. 
Araucaria columnaris New Caledonian Pine M 1 +) ft]+]+]+]+]+ : : ey peage 
Araucaria heterophylla Norfolk Island Pine M 1 +| |+[+]+|4+]+]+ More information on adaptability of individual plants to 
Arbutus ‘Marina’ NCN M/L 2 +|+ +/+ f4l+]el+ leit l+]+/4+ California Climate Zones is provided in Section Four - 
Arbutus menziesii Madrone M/L 2 +|+|+ +|+/+|+] Je Illustrated Plant Compendium, beginning on page 158. 
Arbutus unedo + cvs Strawberry Tree M/L 2 +{+l+folol+i+)+i+/+/+f+i+i+/+]+ California Plant Climate Zone descriptions and maps can be 
Archontophoenix cunninghamiana King Palm M 1 +|+]+|4]+]+ found on pages 12-17. 
Arctostaphylos bakeri ‘Louis Edmunds’ Louis Edmunds Manzanita M/L 2 +/+/+ +/+ +/+] ele |+ 
Arctostaphylos edmundsii+cvs Little Sur Manzanita M/L 2 +/4/+ +/+ [+/+] ele |+i+|+/+]/+ 
Arctostaphylos ‘Emerald Carpet’ Emerald Carpet Manzanita M/L 2 +/+/+ +/+]+/+] ese |+)+)+)+]+ Below: Arbutus ‘Marina’, as shown in the example below, is 
Arctostaphylos glauca Bigberry Manzanita M/L 2 +]+]+ Ft i+] [El + i] + f+] +] + adapted to Plant Climate Zones 8-9 and 14-24 with moderate 
Arctostaphylos hookeri+ cvs Monterey Manzanita M/L 2 +/+ ]+ +/+/+]+]ele|+)+)+/+]+ to low (M/L) amounts of supplemental water in Irrigation Group 
Arctostaphylos ‘Howard McMinn’ = McMinn Manzanita M/L 2 +lt]+] | [+l+lt]t]eye |+i+|+]+]+ 2. Protection from hot sun is recommended when planted in 
Arctostaphylos John Dourley’ John Dourley Manzanita M/L 2 +|+|+ +/+]+[+]efe|+[+]+]+]+ southern California's Zone 18. 
Arctostaphylos ‘Lester Roundtree’ Lester Roundtree Manzanita M/L 2 +/+/+ +/+]+)+]eje )+)+)+]+]+ PF IG California Plant Climate Zones 
Arctostaphylos manzanita+cvs Parry Manzanita M/L 2 +|+]+ +\+/+]+]ele|+]+|+[+|+ 1) 2/3] 7 [8 | 9 /11)13)14/15 16/17 11819 [20 21 {22 |23 [24 
Arctostaphylos ‘Pacific Mist’ Pacific Mist Manzanita M/L 2 +/4]+ +\+/4]+]e]e|+]+|+/+|+ M/L}| 2 a + +)+[+/+le]+)4)+)+/+|+ 
Arctostaphylos pumila Dune Manzanita M/L 2 +/+ 
Arctostaphylos ‘Sunset’ Sunset Manzanita M/L 2 +/+/+ +/+ /+/+] ele |+i+|+)+]+ 
Arctostaphylos uva-ursi + cvs Kinnikinnick M/L 2) +\+/+/+]+]+ +/+ |+/+] ele |+/+ 
Arctotheca calendula Cape Weed M/L 2 +\+ ++i +)+/ 4+ [+]+ [4] +/+ 
Arctotis aucaulis + cvs African Daisy M/L 2 +/+ ]+ ttl +l+/ 44 [+/+ [4+] +/+ 
Argyranthemum frutescens+ cvs Marguerite Daisy M 1 +/+ [+/+] ele j+i+|+)+]+ 
Argyranthemum gracile NCN M 1 +/+ /+|+] ele j+i+j+)+)+ 
Aristida purpurea Purple Three-awn M/L 2) +)4)4 i+ )4l+ 4+ +l +l tl+ ltl fit 44 i+ 
Armeria maritima + cvs Common Thrift M/L 2) +\+/+/+]+]+ +/+\+]+]ele |+/+)+/+]+ 
Artemisia arborescens Shrubby Wormwood LVL 2 +\+|+ tit ft] f+]+|+i+]+)+]+ 
Artemisia californica + cvs California Sagebrush LVL 2 +/+ ]+ ttl +)+/4]+ | 4]+]4+]+]+ 
Artemisia ‘Powis Castle’ NCN M/L 2 FI/FI + [+/+ [ele fait ]+)+)+]+ j+]+l+}+/+ 
Artemisia pycnocephala + cv Sandhill Sage M/L 2 t+lele +/+ )+|+] ele j+it+j+)+]+ 
Asclepias curassavica Blood Flower M/L 2 +/+] fe |+i+)+i+]4]+]+i+]+]+]+ 
Asclepias speciosa Showy Milkweed M/L 2 +/+] Jo j+i+j+/+)+]+]+[+/+/+]+ 
Asclepias subulata Desert Milkweed M/L 2 +/+/+]+]o]o]+]+]+]+]+/+]/+ 
Asclepias tuberosa Butterfly Weed M/L 2 FIFIEI EIA] EI EI +4] + lt] +] tit tit yt y+ i+ 
Asparagus densiflorus + cvs Asparagus Fern M 1 oft itl t]t+f+t]+ i++ ]+)+]+ 
Asparagus setaceous Fern Asparagus M 1 H+ tlt] tlt leit | tit i+ 
Aspidistra elatior + cv Cast-iron Plant M 1 elele| jelelelejelelelejelelele 
Asplenium bulbiferum Mother Fern H ff elele| jelelelelele 
Asplenium nidus Bird’s Nest Fern Hy elelele 
Astelia chathamica ‘Silver Spear’ —_ Silver Spear H a e elelelelelelejelelele 
Asteriscus maritimus + cv Gold Coin M/L 2 e e)+i+i+lejej+i+i+i+]+ 
Asteriscus sericeus Canary Island Daisy M/L 2 +/+] je l+i[+]+{+]+ 
Atriplex canescens Fourwing Saltbush LVL 2 +]+ltl+]+]t]+}+|+]o}ojol+]+i+/+j+/+]+ 
Atriplex lentiformis ssp. lentiformis Big Saltbush LVL 2 ++ i4i+]t]+ +|+ 
Atriplex lentiformis ssp. breweri Quailbush L/VL 2 +) 4] +[4+]+]+]+]+ 
Aucuba japonica + cvs Japanese Aucuba M 1 elele elelelelelelejelelele 
Baccharis ‘Centennial’ Centennial Desert Broom M/L 2 +/+ ]4/+|+]o]o}o]+]+/+[+/+/+]/+ 

12 3.7 8 9 11 13 14 15 16 17 18 19 20 21 22 23 24 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 


Low Moderate High 
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Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irigation group, however, these groups indicate 
baseline preferences. 


IG 1 
IG2 


Regular Water Schedule 
Reduced Summer Water Schedule 


Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Bougainvillea'San Diego Red’ grows in Plant Climate Zones 
13-24 where it does well with moderate to low (M/L) amounts of 
moisture. Reduced moisture during summer often intensifies its 
flowering cycle. 
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Botanical Name 
Baccharis pilularis + cvs 
Baccharis salicifolia 
Baccharis sarothroides 
Baccharis ‘Starn’ 

Baileya multiradiata 
Bambusa multiplex + cvs 
Bambusa oldhamii 
Bambusa textilis 


Bambusa tuldoides ‘Ventricosa’ 


Bambusa vulgaris ‘Vittata’ 
Bauhinia x blakeana 
Bauhinia forficata 
Bauhinia galpinii 

Bauhinia variegata + cv 
Beaucarnea recurvata 
Beaucarnea stricta 
Beaumontia grandiflora 
Berberis aquifolium + cvs 
Berberis darwinii 

Berberis ‘Golden Abundance’ 
Berberis japonica var. bealei 
Berberis lomariifolia 
Berberis nevinii 

Berberis repens 

Berberis thunbergii + cvs 
Bergenia cordifolia 
Bergenia crassifolia 
Beschorneria yuccoides 
Betula nigra 

Betula pendula 

Bignonia capreolata 
Billbergia nutans 
Blechnum brasiliense 
Blechnum occidentale 
Bougainvillea glabra 
Bougainvillea spectabilis + cvs 
Bouteloua curtipendula 
Bouteloua gracilis 
Brachychiton acerifolius 
Brachychiton discolor 
Brachychiton populneus 
Brachychiton rupestris 
Brahea armata 

Brahea brandegeei 
Brahea edulis 

Brugmansia species + cvs 
Brunfelsia pauciflora + cvs 
Buddleja davidii + cvs 
Bulbine species + cv 

Butia capitata 

Buxus microphylla + cvs 
Buxus sempervirens + cvs 
Caesalpinia cacalaco 
Caesalpinia gilliesii 
Caesalpinia mexicana 
Caesalpinia pulcherrima + cv 
Calamagrostis x acutiflora + cv 
Calamagrostis foliosus 
Calamagrostis nutkaensis 
Calliandra californica 
Calliandra eriophylla 


Calliandra haematocephala + cv 


Calliandra peninsularis 
Calliandra surinamensis 
Calliandra tweedii 
Callistemon citrinus + cvs 
Callistemon ‘Little John’ 


Common Name 
Coyote Brush 

Mule Fat 

Broom Baccharis 

NCN 

Desert Marigold 
Hedge Bamboo 
Oldham Bamboo 
Weaver's Bamboo 
Buddha's Belly Bamboo 
Painted Bamboo 
Hong Kong Orchid Tree 
Brazilian Butterfly Tree 
Red Orchid Tree 
Purple Orchid Tree 
Bottle Tree 

NCN 

Easter Lily Vine 
Oregon Grape 

Darwin Barberry 
Golden Abundance Barberry 
Leatherleaf Mahonia 
Chinese Holly Grape 
Nevin’s Barberry 
Creeping Barberry 
Japanese Barberry 
Heartleaf Bergenia 
Winter-blooming Bergenia 
NCN 

River Birch 

European White Birch 
Crossvine 

Queen's Tears 

NCN 

Hammock Fern 
Bougainvillea 
Bougainvillea 
Side-oats Grama 

Blue Grama Grass 
Australian Flame Tree 
Queensland Lacebark 
Kurrajong Bottle Tree 
Bottle Tree 

Blue Hesper Palm 

San Jose Hesper Palm 
Guadalupe Palm 
Angel's Trumpet 
Yesterday-Today-Tomorrow 
Butterfly Bush 

NCN 

Pindo Palm 

Japanese Boxwood 
Common Boxwood 
Cascalote 

Yellow Bird of Paradise 
Mexican Poinciana 

Red Bird of Paradise 
Feather Reed Grass 
Mendocino Reed Grass 
Pacific Reed Grass 
Baja Fairy Duster 

Fairy Duster 

Pink Powder Puff 

NCN 

Surinam Powder Puff 
Trinidad Flame Bush 
Lemon Bottlebrush 
NCN 
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Botanical Name 
Callistemon viminalis + cvs 
Calocedrus decurrens + cvs 
Calodendrum capense 
Calothamnus quadrafidus 
Calothamnus villosus 
Calycanthus occidentalis 
Camellia japonica 

Camellia reticulata 
Camellia sasanqua 
Campanula species + cvs 
Campsis grandiflora 
Campsis radicans + cv 
Campsis x tagliabuana + cv 
Canna cultivars 

Capparis spinosa 

Carex buchananii 

Carex divulsa 

Carex flacca 

Carex pansa 

Carex praegracilis 

Carex spissa 

Carex testacea 

Carissa macrocarpa + cvs 
Carnegiea gigantea 
Carpenteria californica + cv 
Carpobrotus species 

Carya illinoinensis 
Caryopteris x clandonensis 
Caryopteris incana 

Caryota gigas 

Caryota mitis 

Caryota urens 

Cassia leptophylla 
Casuarina cunninghamiana 
Casuarina equisetifolia 
Catalpa bignonioides + cv 
Catalpa speciosa 
Ceanothus arboreus + cvs 
Ceanothus ‘Centennial’ 
Ceanothus ‘Concha’ 
Ceanothus ‘Dark Star’ 
Ceanothus ‘Frosty Blue’ 
Ceanothus ‘Gentian Plume’ 
Ceanothus gloriosus + cvs 
Ceanothus Joyce Coulter’ 
Ceanothus Julia Phelps’ 
Ceanothus maritimus + cvs 
Ceanothus ‘Ray Hartman’ 


Ceanothus thyrsiflorus v. griseus 
Ceanothus thyrsiflorus v. thyrsiflorus 


Ceanothus ‘Wheeler Canyon’ 
Cedrus atlantica + cvs 
Cedrus deodara + cvs 
Cedrus libani 

Celtis australis 

Celtis occidentalis 

Celtis pallida 

Celtis reticulata 

Centaurea cineraria 
Centaurea gymnocarpa 
Centranthus ruber + cv 
Cephalophyllum ‘Red Spike’ 
Cerastium tomentosum 
Ceratonia siliqua 


Ceratostigma plumbaginoides 


Cercis canadensis + cvs 
Cercis occidentalis 


Common Name 
Weeping Bottlebrush 
Incense Cedar 

Cape Chestnut 
One-sided Bottlebrush 
Silky netbush 

Spice Bush 

Japanese Camellia 

NCN 

NCN 

Bellflower 

Chinese Trumpet Creeper 
Common Trumpet Creeper 
NCN 

Canna 

Caper 
Leather Leaf Sedge 
Berkeley Sedge 
Glaucous Sedge 
California Meadow Sedge 
Western Meadow Sedge 
San Diego Sedge 
Orange Sedge 

Natal Plum 

Saguaro 

Bush Anemone 

Ice Plant 

Pecan 

Blue Mist 

Common Bluebeard 
Giant Fishtail Palm 
Clustered Fishtail Palm 
Jaggery Palm 

Gold Medallion Tree 
River She-oak 
Horsetail Tree 

Common Catalpa 
Western Catalpa 

Island Ceanothus 
Centennial Ceanothus 
Concha Ceanothus 
Dark Star Ceanothus 
Frosty Blue Ceanothus 
Gentian Plume Ceanothus 
Point Reyes Ceanothus 
Joyce Coulter Ceanothus 
Julia Phelps Ceanothus 
Maritime Ceanothus 

Ray Hartman Ceanothus 
Carmel Ceanothus 

Blue Blossom Ceanothus 
Wheeler Canyon Ceanothus 
Atlas Cedar 

Deodar Cedar 
Cedar of Lebanon 
European Hackberry 
Common Hackberry 
Desert Hackberry 
Western Hackberry 
Dusty Miller 

Velvet Centaurea 

Red Valerian 

Red Spike Ice Plant 
Snow-in-Summer 

Carob Tree 

Dwarf Plumbago 
Eastern Redbud 
Western Redbud 
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Master Checklist 
Plant Factors | Climate Zones 


Plant Climate Zone Summary 

The California Plant Climate Zones chart indicates the 
approximate adaptability of plants to the average range of 
low and high temperatures that occur differently throughout 
California. Some plants can grow well in all zones, but often 
they grow best in zones that reflect their natural adaptation to 
cold and heat. As a result, some plants do better with cooler 
conditions while others show a clear preference for warmer 
conditions. Three symbols, as shown and defined below, 
provide additional insight regarding the relationship between 
plants and climate zones. 


(+) Indicates a high degree of compatibility with the 
average range of cold and warm temperatures. 

(e) Indicates a preference for cooler exposures 
and microclimate conditions with protection from 
hot sun. 

(0) Indicates a preference for warmer exposures and 
microclimate conditions. 


More information on adaptability of individual plants to 
California Climate Zones is provided in Section Four - 
Illustrated Plant Compendium, beginning on page 158. 
California Plant Climate Zone descriptions and maps can be 
found on pages 12-17. 


Below: In landscape and garden settings, Carpenteria californica 
grows well with moderate to low (M/L) amounts of supplemental 
water and is placed in Irrigation Group 2. It is adapted to 
Plant Climate Zones 7-9 and 14-24. Protection from hot sun is 
recommended when planted in Zones 8-9 and 18-21. 





PF IG California Plant Climate Zones 
1) 2/3] 7] 8 | 9 | 11} 13} 14) 15) 16) 17}18} 19 20 |21 |22|23 |24: 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 

High 


Low Moderate 
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Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irrigation group, however, these groups indicate 
baseline preferences. 


IG1 
IG2 


Regular Water Schedule 
Reduced Summer Water Schedule 


Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Cistus purpurea grows well in Plant Climate Zones 7-9 and 
14-24 with moderate to low (M/L) amounts of moisture. It is placed 
in Irrigation Group 2 with moderate supplemental water from fall 
through early spring and low amounts of water during summer. 
ss ° . ‘ 7 c ’ LZ 7 
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Botanical Name 
Cercocarpus betuloides 
Cercocarpus ledifolius 
Cercocarpus minutiflorus 
Cereus peruvianus + cv 
Chaenomeles japonica 
Chaenomeles speciosa 
Chaenomeles x superba 


Chamaecyparis lawsoniana + cvs 


Chamaerops humilis 


Chamelaucium uncinatum + cvs 


Chilopsis linearis + cvs 
Chionanthus retusus 
Chionanthus virginicus 

x Chitalpa tashkentensis + cvs 
Choisya ternata 


Chondropetalum elephantinum 


Chondropetalum tectorum 
Chorisia insignis 

Chorisia speciosa 
Cinnamomum camphora 
Cissus antarctica 

Cissus hypoglauca 

Cissus rhombifolia + cvs 
Cistanthe grandiflora 
Cistus ‘Blanche’ 

Cistus ladanifer 

Cistus x pulverulenta ‘Sunset’ 
Cistus x purpureus 

Cistus salviifolius 

Cistus x skanbergii 

Cistus ‘Victor Reiter’ 

Citrus cultivars 

Clematis armandii 
Clematis cultivars 

Clematis lasiantha 
Clematis viticella + cvs 
Clivia miniata + cvs 
Clytostoma callistegioides 
Cocculus laurifolius 
Coleonema album 
Coleonema pulchellum + cv 
Comarostaphylis diversifolia 
Combretum fruticosum 
Convolvulus cneorum 
Convolvulus sabatius 
Coprosma ‘Evening Glow’ 
Coprosma x kirkii + cv 
Coprosma repens + cvs 
Cordia boissieri 

Cordia parvifolia 

Cordyline australis + cvs 
Cordyline ‘Festival Grass’ 
Coreopsis gigantea 
Coreopsis grandiflora + cvs 
Coreopsis lanceolata 
Coreopsis verticillata + cvs 
Cornus florida 

Cornus nuttallii 

Cornus sericea 

Correa alba + cvs 

Correa pulchella 

Correa reflexa 

Cotinus coggygria + cvs 
Cotoneaster dammeri + cvs 
Cotoneaster franchetii 
Cotoneaster glaucophyllus 
Cotoneaster horizontalis 


Common Name 
Mountain Mahogany 
Curl-leaf Mtn Mahogany 
San Diego Mtn Mahogany 
Apple Cactus 

Japanese Flowering Quince 
NCN 

NCN 

Port Orford Cedar 
Mediterranean Fan Palm 
Geraldton Wax Flower 
Desert Willow 

Chinese Fringe Tree 
Fringe Tree 

Chitalpa 

Mexican Orange 

Large Cape Rush 

Small Cape Rush 

White Floss Silk Tree 
Silk Floss Tree 

Camphor Tree 
Kangaroo Vine 

Water Vine 

Grape Ivy 

Rock Purslane 

NCN 

Crimson-spot Rockrose 
NCN 

Orchid Rockrose 
Sageleaf Rockrose 

NCN 

NCN 

Citrus 

Evergreen Clematis 
Clematis 

Chaparral Clematis 
Italian Clematis 

Kaffir Lily 

Violet Trumpet Vine 
Laurel-leaf Snail Seed 
White Breath of Heaven 
Pink Breath of Heaven 
Summer Holly 

Orange Flame Vine 
Bush Morning Glory 
Ground Morning Glory 
NCN 

NCN 

Mirror Plant 

Wild Olive 

Little-leaf Cordia 

Giant Dracaena 

Red Fountain Cordyline 
Giant Coreopsis 

NCN 

NCN 

Thread-leaved Tickseed 
Flowering Dogwood 
Pacific Dogwood 
Redtwig Dogwood 
White Correa 

NCN 

Common Correa 
Smoke Tree 

Bearberry Cotoneaster 
Franchet Cotoneaster 
NCN 

Rock Cotoneaster 
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Botanical Name 
Cotoneaster lacteus 
Cotoneaster salicifolius + cv 
Cotyledon orbiculata + cvs 
Crassula arborescens 
Crassula capetella + cv 
Crassula multicava 

Crassula ovata + cvs 


Crassula perfoliata var. falcata 


Cryptomeria japonica + cvs 
Cupaniopsis anacardioides 
Cuphea hyssopifolia 
Cuphea ignea 

Cuphea micropetala + cv 
Cuphea x purpurea 

x Cupressocyparis leylandii 
Cupressus arizonica 
Cupressus cashmeriana 
Cupressus forbesii 
Cupressus macrocarpa + cvs 


Cupressus sempervirens + cvs 


Cyathea cooperi 

Cycas revoluta 

Cyperus alternifolius 
Cyperus papyrus 
Cyrtomium falcatum 
Cyrtomium fortunei 
Dalea capitata + cv 

Dalea frutescens + cv 
Dalea greggii 

Dalea pulchra 

Dasylirion acrotriche 
Dasylirion quadrangulatum 
Dasylirion wheeleri 
Delosperma cooperi 
Delosperma litorale 
Dendromecon harfordii 
Dendromecon rigida 
Dianella tasmanica + cvs 
Dicksonia antarctica 
Dicliptera suberecta 
Dietes bicolor 

Dietes grandiflora + cvs 
Dioon edule 

Dioon spinulosum 
Diospyros kaki 

Distictis buccinatoria 
Distictis laxiflora 

Distictis ‘Rivers’ 
Dodonaea viscosa + cvs 
Doryanthes palmeri 
Dracaena draco 
Drosanthemum floribundum 
Drosanthemum hispidum 
Duchesnea indica 
Dudleya species + cvs 
Duranta erecta 
Dymondia margaretae 
Dypsis decaryi 

Ebenopsis ebano 
Echeveria species + cvs 
Echinocactus grusonii 
Echium candicans + cv 
Echium wildpretii 
Elaeagnus x ebbingei + cvs 
Elaeagnus pungens + cvs 
Encelia actoni 

Encelia californica + cv 


Common Name 
Red Clusterberry 
Willowleaf Cotoneaster 
NCN 

Silver Jade Plant 
NCN 

Fairy Crassula 

Jade Plant 

Sickle Plant 
Japanese Cedar 
Carrot Wood 

False Heather 

Cigar Plant 

Candy Corn Plant 
Bat-faced Cuphea 
Leyland Cypress 
Arizona Cypress 
Kashmir Cypress 
Tecate Cypress 
Monterey Cypress 
Italian Cypress 
Australian Tree Fern 
Sago Palm 

Umbrella Plant 
Papyrus 

Japanese Holly Fern 
NCN 

NCN 

Black Dalea 

Trailing Indigo Bush 
Indigo Bush 

Green Desert Spoon 
Mexican Grass Tree 
Desert Spoon 

Pink Hardy Ice Plant 
White Trailing Iceplant 
Island Bush Poppy 
Bush Poppy 

Tasman Flax Lily 
Tasmanian Tree Fern 
NCN 

NCN 

Fortnight Lily 
Chestnut Dioon 
Giant Dioon 
Chinese Persimmon 
Blood-red Trumpet Vine 
Vanilla Trumpet Vine 
Royal Trumpet Vine 
Hopseed Bush 
Palmer Spear Lily 
Dragon Tree 

Rosea Ice Plant 

NCN 

Indian Mock Strawberry 
Dudleya 

Sky Flower 

Silver Carpet 
Triangle Palm 

Texas Ebony 

Hen and Chicks 
Golden Barrel Cactus 
Pride of Madeira 
Tower of Jewels 
NCN 

Silverberry 

Acton Encelia 
Coastal Encelia 
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Plant Factors | Climate Zones 


Plant Climate Zone Summary 

The California Plant Climate Zones chart indicates the 
approximate adaptability of plants to the average range of 
low and high temperatures that occur differently throughout 
California. Some plants can grow well in all zones, but often 
they grow best in zones that reflect their natural adaptation to 
cold and heat. As a result, some plants do better with cooler 
conditions while others show a clear preference for warmer 
conditions. Three symbols, as shown and defined below, 
provide additional insight regarding the relationship between 
plants and climate zones. 


(+) Indicates a high degree of compatibility with the 
average range of cold and warm temperatures. 

(e) Indicates a preference for cooler exposures 
and microclimate conditions with protection from 
hot sun. 

(0) Indicates a preference for warmer exposures and 
microclimate conditions. 


More information on adaptability of individual plants to 
California Climate Zones is provided in Section Four - 
Illustrated Plant Compendium, beginning on page 158. 
California Plant Climate Zone descriptions and maps can be 
found on pages 12-17. 


Below: Agave salmiana var. ferox and Echinocactus grusonii 
grow well with low to very low (L/VL) amounts of supplemental 
water and are placed in Irrigation Group 2. They perform best in 
Climate Zones 13-24 and are highly adapted to heat, aridity and 
drought. Warm exposures are recommended when planted in 
Zones 14-17. 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 

High 


Low Moderate 
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Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irrigation group, however, these groups indicate 
baseline preferences. 


IG1 
IG2 


Regular Water Schedule 
Reduced Summer Water Schedule 


Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Erythrina caffra grows best in Plant Climate Zones 20- 
24. It is placed in Irrigation Group 2 and is adapted to reduced 
amounts of summer water. 
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Botanical Name 
Encelia farinosa 

Ensete ventricosum + cv 
Epilobium canum + cvs 
Equisetum hyemale 
Equisetum scirpoides 
Eremophila glabra 
Eremophila maculata + cvs 
Eremophila racemosa 
Ericameria laricifolia + cv 
Erigeron glaucus + cvs 
Erigeron karvinskianus 
Eriobotrya deflexa 
Eriobotrya japonica 
Eriogonum arborescens 
Eriogonum cinereum 
Eriogonum crocatum 


Eriogonum fasciculatum + cvs 


Eriogonum giganteum 
Eriogonum grande + var 


Eriogonum umbellatum + var 


Erythrina x bidwillii 
Erythrina caffra 
Erythrina coralloides 
Erythrina crista-galli 
Erythrina humeana 
Erythrina x sykesii 
Escallonia bifida 


Escallonia x exoniensis ‘Frades’ 


Escallonia ‘Newport Dwarf’ 
Escallonia ‘Red Elf’ 
Escallonia rubra 
Eucalyptus camaldulensis 
Eucalyptus citriodora 
Eucalyptus cladocalyx 
Eucalyptus conferruminata 
Eucalyptus deglupta 
Eucalyptus ficifolia 
Eucalyptus globulus + cv 
Eucalyptus nicholii 
Eucalyptus polyanthemos 
Eucalyptus sideroxylon + cv 
Eucalyptus torquata 
Eucalyptus viminalis 
Euonymus japonicus + cvs 
Euphorbia characias + ssp 
Euphorbia cotinifolia 
Euphorbia ingens 
Euphorbia milii + cvs 
Euphorbia myrsinites 
Euphorbia rigida 
Euphorbia tirucalli + cv 
Euphorbia xantii 

Euryops pectinatus 

x Fatshedera lizei + cv 
Fatsia japonica + cv 

Felicia amelloides 

Festuca californica 
Festuca glauca + cvs 
Festuca mairei 

Festuca rubra + cvs 

Ficus auriculata 

Ficus benjamina + cv 
Ficus carica + cvs 

Ficus elastica + cvs 

Ficus lyrata 

Ficus macrophylla 

Ficus microcarpa 


Common Name 
Incienso 

Abyssinian Banana 
California Fuchsia 
Horsetail 

Dwarf Horsetail 

Emu Bush 

Common Spotted Emu Bush 
Easter Egg Bush 
Turpentine Bush 
Beach Aster 

Mexican Daisy 
Bronze Loquat 
Loquat 

Santa Cruz Island Buckwheat 
Ashyleaf Buckwheat 
Saffron Buckwheat 
Common Buckwheat 
St. Catherine's Lace 
Island Buckwheat 
Sulfur Buckwheat 
Bidwill’s Coral Tree 
Coast Coral Tree 
Naked Coral Tree 
Cockspur Coral Tree 
Natal Coral Tree 
Australian Coral Tree 
White Escallonia 
Pink Escallonia 

NCN 

NCN 

Red Escallonia 

River Red Gum 
Lemon-scented Gum 
Sugar Gum 

Bushy Yate 

Rainbow Gum 
Red-flowering Gum 
Blue Gum 
Narrow-leafed Peppermint 
Silver Dollar Gum 
Red Ironbark 

Coral Gum 

Manna Gum 
Evergreen Euonymus 
Large Mediterranean Spurge 
Caribbean Copper Plant 
Candelabra Tree 
Crown of Thorns 
Creeping Spurge 
Narrow-leaved Spurge 
Milkbush 

NCN 

Euryops 

Botanical Wonder 
Japanese Aralia 

Blue Marguerite 
California Fescue 
Blue Fescue 

Atlas Fescue 
Creeping Red Fescue 
Roxburgh Fig 
Benjamin Fig 

Edible Fig 

Rubber Tree 
Fiddleleaf Fig 
Moreton Bay Fig 
Indian Laurel Fig 
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Botanical Name 

Ficus pumila + cv 

Ficus religiosa 

Ficus rubiginosa 

Fouquieria splendens 
Fragaria chiloensis 

Fraxinus angustifolia + cvs 
Fraxinus dipetala 

Fraxinus uhdei + cvs 

Fraxinus velutina + cvs 
Fremontodendron species + cvs 
Furcraea foetida + cv 
Furcraea macdougalii 
Gaillardia x grandiflora 
Galvezia juncea + cv 
Galvezia speciosa + cv 
Gardenia augusta + cvs 
Gardenia thunbergia 

Garrya elliptica + cvs 

Gaura lindheimeri + cvs 
Gazania species + cvs 

Geijera parviflora 

Gelsemium sempervirens + cv 
Ginkgo biloba + cvs 

Gleditsia triacanthos + cvs 
Globularia x indubia 
Graptopetalum paraguayense 
Graptoveria ‘Fred Ives’ 
Grevillea banksii 

Grevillea ‘Canberra Gem’ 
Grevillea juniperina + cv 
Grevillea lanigera + cvs 
Grevillea lavandulaceae + cvs 
Grevillea ‘Long John’ 
Grevillea ‘Mason's Hybrid’ 
Grevillea ‘Moonlight’ 
Grevillea ‘Noelii’ 

Grevillea ‘Poorinda Constance’ 
Grevillea ‘Poorinda Queen’ 
Grevillea ‘Red Hooks’ 
Grevillea robusta 

Grevillea ‘Robyn Gordon’ 
Grevillea thelemanniana + ssp 
Grevillea victoriae 

Grewia occidentalis 

Hakea laurina 

Hakea suaveolens 
Hardenbergia comptoniana 
Hardenbergia violaceae + cvs 
Harpephyllum caffrum 

Hebe buxifolia 

Hebe cultivars 

Hebe speciosa + cv 

Hedera canariensis 

Hedera helix + cvs 
Hedychium species + cvs 
Helianthemum cultivars 
Helichrysum italicum 
Helichrysum petiolare + cvs 
Helictotrichon sempervirens + cvs 
Hemerocallis species + cvs 
Hesperaloe funifera 
Hesperaloe parviflora 
Hesperoyucca whipplei 
Heteromeles arbutifolia + cvs 
Heuchera species + cvs 
Hibiscus rosa-sinensis + cvs 
Hibiscus syriacus 


Common Name 
Creeping Fig 
Bo-tree 

Rustyleaf Fig 
Ocotillo 

Beach Strawberry 
Narrow-leaf Ash 
Foothill Ash 
Evergreen Ash 
Arizona Ash 
Flannel Bush 
Mauritius Hemp 
NCN 

NCN 

Baja Bush Snapdragon 
Island Bush Snapdragon 
Gardenia 

White Gardenia 
Coast Silktassel 
Gaura 

Gazania 
Australian Willow 
Carolina Jessamine 
Maidenhair Tree 
Honey Locust 
Globe Daisy 
Ghost Plant 

NCN 

Red Silky Oak 
NCN 

Juniper Grevillea 
Woolly Grevillea 
Lavender Grevillea 
NCN 

NCN 

NCN 

NCN 

NCN 

NCN 

NCN 

Silky Oak 

NCN 
Hummingbird Bush 
Royal Grevillea 
Lavender Starflower 
Pincushion Hakea 
Sweet-scented Hakea 
NCN 

Lilac Vine 

Kaffir Plum 
Boxleaf Hebe 
Hebe 

Showy Hebe 
Algerian Ivy 
English lvy 

Ginger Lily 

Rock Rose 

Curry Plant 
Licorice Plant 

Blue Oat Grass 
Daylily 

Giant Hesperaloe 
Red Yucca 

Our Lord’s Candle 
Toyon 

Coral Bells 
Chinese Hibiscus 
Rose of Sharon 
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Plant Climate Zone Summary 

The California Plant Climate Zones chart indicates the 
approximate adaptability of plants to the average range of 
low and high temperatures that occur differently throughout 
California. Some plants can grow well in all zones, but often 
they grow best in zones that reflect their natural adaptation to 
cold and heat. As a result, some plants do better with cooler 
conditions while others show a clear preference for warmer 
conditions. Three symbols, as shown and defined below, 
provide additional insight regarding the relationship between 
plants and climate zones. 


(+) Indicates a high degree of compatibility with the 
average range of cold and warm temperatures. 

(e) Indicates a preference for cooler exposures 
and microclimate conditions with protection from 
hot sun. 

(0) Indicates a preference for warmer exposures and 
microclimate conditions. 


More information on adaptability of individual plants to 
California Climate Zones is provided in Section Four - 
Illustrated Plant Compendium, beginning on page 158. 
California Plant Climate Zone descriptions and maps can be 
found on pages 12-17. 


Below: For best growth, Ginkgo biloba requires moderate (M) 
amounts of moisture throughout the year. It grows well in Plant 
Climate Zones 1-11 and 14-24. Protection from hot sun in Zone 11 
is recommended. 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 

High 


Low Moderate 
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Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irrigation group, however, these groups indicate 
baseline preferences. 


IG 1 
IG2 


= Regular Water Schedule 

= Reduced Summer Water Schedule 

Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Koelreuteria elegans is adapted to Plant Climate Zones 14- 
24. It it placed in Irrigation Group 1 and grows well with moderate 
(M) amounts of moisture on a regular basis throughout the year. 
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Botanical Name 


Common Name 


Himalayacalamus hookerianus + cvs Blue Himalayan Bamboo 


Howea forsteriana 
Hunnemannia fumariifolia 
Hydrangea macrophylla + cvs 
Hydrangea quercifolia + cv 
Hymenosporum flavum 
Hypericum calycinum 
Hypericum ‘Hidcote’ 
Hypericum ‘Rowallane’ 
Iberis sempervirens + cvs 
Ilex x altaclerensis ‘Wilsonii’ 
Ilex aquifolium + cvs 

Ilex cornuta + cvs 

Ilex vomitoria + cvs 
Imperata cylindrica ‘Red Baron’ 
lochroma cyaneum 

Ipomoea indica 

Iris douglasiana + cvs 
Isomeris arborea 

Isoplexis canariensis 
Isopogon formosus 

Iva hayesiana 

Jacaranda mimosifolia + cv 
Jasminum angulare 
Jasminum humile 
Jasminum laurifolium nitidum 
Jasminum mesnyi 
Jasminum officinale 
Jasminum polyanthum 
Jasminum tortuosum 

Jubaea chilensis 

Juglans californica var. californica 
Juglans californica var. hindsii 
Juncus effusus + cvs 

Juncus pallidus 

Juncus patens 

Juncus textilis 

Juniperus californica 
Juniperus chinensis + cvs 
Juniperus horizontalis + cvs 
Juniperus x pfitzeriana + cvs 
Juniperus procumbens + cvs 
Juniperus rigida conferta + cvs 
Juniperus sabina + cvs 
Juniperus scopulorum + cvs 
Justicia brandegeana + cv 
Justicia californica 

Justicia spicigera 

Kalanchoe beharensis 
Kalanchoe luciae 
Kalanchoe pumila 
Keckiella antirrhinoides 
Keckiella cordifolia 
Kniphofia thompsonii 
Kniphofia triangularis + cv 
Kniphofia uvaria + cvs 
Koelreuteria bipinnata 
Koelreuteria elegans 
Koelreuteria paniculata 
Lagerstroemia fauriei + cvs 
Lagerstroemia indica + cvs 
Lagunaria patersonii 
Lampranthus aurantiacus 
Lampranthus deltoides 
Lampranthus productus 
Lampranthus spectabilis 
Lantana camara + cvs 


Paradise Palm 
Mexican Tulip Poppy 
Bigleaf Hydrangea 
Oakleaf Hydrangea 
Sweetshade 

Aaron's Beard 

NCN 

NCN 

Evergreen Candytuft 
Wilson Holly 

English Holly 
Chinese Holly 
Yaupon 

Japanese Blood Grass 
NCN 

Blue Dawn Flower 
Douglas Iris 
Bladderpod 

Canary Island Foxglove 
Rose Coneflower 
Hayes lva 
Jacaranda 

South African Jasmine 
Italian Jasmine 
Angelwing Jasmine 
Primrose Jasmine 
Poet's Jasmine 

Pink Jasmine 
Twisted Jasmine 
Chilean Wine Palm 
So. California Black Walnut 
No. California Black Walnut 
Common Rush 

Giant Rush 
California Gray Rush 
Basket Rush 
California Juniper 
Chinese Juniper 
Creeping Juniper 
Pfitzer Juniper 
Spreading Juniper 
Shore Juniper 

Savin Juniper 

Rocky Mountain Juniper 
Shrimp Plant 
Chuparosa 

Mexican Honeysuckle 
Felt Bush 

Paddle Plant 
Flower Dust Plant 
Yellow Keckiella 
Heartleaf Penstemon 
NCN 

NCN 

Red-hot Poker 
Chinese Flame Tree 
Flamegold 
Goldenrain Tree 
Japanese Crape Myrtle 
Crape Myrtle 
Primrose Tree 

NCN 


Yellow Sage 
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Botanical Name 

Lantana montevidensis + cv 
Larrea tridentata 

Laurus nobilis 

Lavandula angustifolia 
Lavandula dentata 

Lavandula ‘Goodwin Creek Gray’ 
Lavandula x intermedia + cvs 
Lavandula multifida 

Lavandula stoechas + cvs 
Lavatera assurgentiflora + cv 
Lavatera maritima 

Lavatera thuringiaca 

Leonotis leonurus 

Leonotis menthifolia 
Leptospermum ‘Dark Shadows’ 
Leptospermum laevigatum + cv 
Leptospermum petersonii 
Leptospermum scoparium + cvs 
Leucadendron argenteum 
Leucadendron cultivars 
Leucophyllum candidum + cvs 
Leucophyllum frutescens + cvs 
Leucophyllum laevigatum 
Leucospermum catherinae 
Leucospermum cordifolium + cvs 
Leucospermum reflexum + cv 
Leymus arenarius 

Leymus cinereus 

Leymus condensatus + cvs 
Leymus triticoides 

Ligustrum japonicum + cvs 
Ligustrum lucidum 

Ligustrum ovalifolium 
Limonium perezii 

Liquidambar formosana 
Liquidambar styraciflua + cvs 
Liriodendron tulipifera 

Liriope muscari + cvs 

Liriope spicata 

Lithodora diffusa 

Livistona australis 

Livistona chinensis 

Livistona decipiens 

Lobelia laxiflora 

Lomandra longifolia + cv 
Lonicera x heckrottii 

Lonicera hildebrandiana 
Lonicera hispidula 

Lonicera japonica ‘Halliana’ 
Lonicera sempervirens 
Lonicera subspicata 
Lophostemon confertus + cv 
Loropetalum chinense + cvs 
Lotus berthelotii 

Lotus scoparius 

Lupinus albifrons 

Lupinus arboreus 

Lupinus excubitus 
Lyonothamnus f. var. asplenifolius 
Lysiloma watsonii var. thornberi 
Macadamia integrifolia 
Macadamia tetraphylla 
Macfadyena unguis-cati 
Magnolia grandiflora + cvs 
Magnolia stellata 

Magnolia x soulangeana + cvs 
Malephora crocea 


Common Name 
Trailing Lantana 
Creosote Bush 

Sweet Bay 

English Lavender 
French lavender 

NCN 

Lavadin 

Fernleaf Lavender 
Spanish Lavender 
Malva Rosa 

Sea Mallow 

NCN 

Lion’s Tail 

NCN 

NCN 

Australian Tea Tree 
Lemon-scented Tea Tree 
New Zealand Tea Tree 
Silver Tree 

NCN 

NCN 

Texas Ranger 
Chihuahuan Sage 
Catherine Wheel Pincushion 
Nodding Pincushion 
Skyrocket Pincushion 
Blue Lyme Grass 

Gray Wild Rye 

Giant Wild Rye 
Creeping Wild Rye 
Japanese Privet 

Glossy Privet 

California Privet 

Sea Lavender 

Chinese Sweet Gum 
American Sweet Gum 
Tulip Tree 

Big Blue Lily Turf 
Creeping Lily Turf 

NCN 

Cabbage Palm 

Chinese Fan Palm 
Ribbon Fan Palm 
Mexican Bush Lobelia 
Spiny-Headed Mat Rush 
Gold Flame Honeysuckle 
Giant Burmese Honeysuckle 
Twin Berry 

Hall's Honeysuckle 
Trumpet Honeysuckle 
Chaparral Honeysuckle 
Brisbane Box 

Fringe Flower 

Parrot's beak 

Deer Weed 

Silver Bush Lupine 
Coastal Bush Lupine 
Grape Soda Lupine 
Fernleaf Catalina lronwood 
Feather Bush 
Smooth-shell Macadamia 
Rough-shell Macadamia 
Cat's Claw 

Southern Magnolia 

Star Magnolia 

Saucer Magnolia 

Ice Plant 
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Plant Climate Zone Summary 

The California Plant Climate Zones chart indicates the 
approximate adaptability of plants to the average range of 
low and high temperatures that occur differently throughout 
California. Some plants can grow well in all zones, but often 
they grow best in zones that reflect their natural adaptation to 
cold and heat. As a result, some plants do better with cooler 
conditions while others show a clear preference for warmer 
conditions. Three symbols, as shown and defined below, 
provide additional insight regarding the relationship between 
plants and climate zones. 


(+) Indicates a high degree of compatibility with the 
average range of cold and warm temperatures. 

(e) Indicates a preference for cooler exposures 
and microclimate conditions with protection from 
hot sun. 

(0) Indicates a preference for warmer exposures and 
microclimate conditions. 


More information on adaptability of individual plants to 
California Climate Zones is provided in Section Four - 
Illustrated Plant Compendium, beginning on page 158. 
California Plant Climate Zone descriptions and maps can be 
found on pages 12-17. 


Below: The ornamental character of Magnolia grandiflora is best 
when placed in Irrigation Group 1 where it receives moderate 
(M) amounts of supplemental water throughout the year. It is 
adapted to Plant Climate Zones 7-9 and 14-24. 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 

High 


Low Moderate 
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Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irrigation group, however, these groups indicate 
baseline preferences. 


IG1 
IG2 


Regular Water Schedule 
Reduced Summer Water Schedule 


Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Muhlenbergia lindheimeri grows well in Climate Zones 
7-24 in Irrigation Group 2. It is adapted to moderate amounts of 
moisture through early spring and low amounts during summer. 
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Botanical Name 
Malephora lutea 
Malosma laurina 
Mandevilla species + cvs 
Maytenus boaria 
Melaleuca armillaris 
Melaleuca decussata 
Melaleuca elliptica 
Melaleuca incana 
Melaleuca linariifolia 
Melaleuca nesophila 
Melaleuca quinquenervia 
Melaleuca styphelioides 
Melampodium leucanthum 
Melia azedarach + cv 
Melianthus species 
Melinus nerviglumis 
Metasequoia glyptostroboides 
Metrosideros collina + cv 
Metrosideros excelsus 
Metrosideros kermadecensis + cvs 
Michelia champaca 
Michelia doltsopa 
Michelia figo 

Michelia x foggii 

Michelia yunnanensis 
Microlepia strigosa 
Mimulus aurantiacus + cvs 
Mimulus cardinalis 
Mimulus guttatus 
Miscanthus ‘Giganteus’ 
Miscanthus sinensis + cvs 
Miscanthus transmorrisonensis 
Monstera deliciosa 
Montanoa grandiflora 
Morus alba + cvs 
Muehlenbeckia axillaris 
Muehlenbeckia complexa 
Muhlenbergia capillaris 
Muhlenbergia dubia 
Muhlenbergia dumosa 
Muhlenbergia lindheimeri 
Muhlenbergia rigens 
Musa acuminata 

Musa x paradisiaca 
Myoporum laetum + cv 
Myoporum x ‘Pacifica’ 
Myoporum parvifolium + cvs 
Myrica californica 

Myrsine africana 

Myrtus communis + cvs 
Nandina domestica + cvs 
Nassella cernua 

Nassella lepida 

Nassella pulchra 

Nassella speciosa 

Nassella tenuissima 
Nepeta x faassenii 
Nephrolepis cordifolia 
Nerium oleander + cvs 
Nolina matapensis 

Nolina microcarpa 

Nolina nelsoni 

Nolina parryi 

Oenothera speciosa + cvs 
Olea europaea + cvs 
Olneya tesota 
Ophiopogon jaburan 


Common Name 
Rocky Point Ice Plant 
Laurel Sumac 

NCN 

Mayten Tree 
Drooping Melaleuca 
Totem Poles 

Granite Bottlebrush 
Gray Honey Myrtle 
Flaxleaf Paperbark 
Pink Melaleuca 
Cajeput Tree 

Prickly Paperbark 
Blackfoot Daisy 
Chinaberry 

Honey Bush 

Ruby Grass 

Dawn Redwood 
Lehua 


New Zealand Christmas Tree 


Dwarf Pohutakawa 
Champaca 

NCN 

Banana Shrub 

NCN 

NCN 

Lace Fern 

Sticky Monkey Flower 
Scarlet Monkey Flower 
Seep Monkey Flower 
Giant Silver Grass 
Eulalia 

Taiwanese Miscanthus 
Split-leaf Philodendron 
Mexican Tree Daisy 
White Mulberry 
Creeping Wire Vine 
Matress Vine 

Pink Muhly 

Mexican Muhly 
Bamboo Muhly 
Lindheimer’s Muhly 
Deer Grass 

NCN 

Banana Palm 

NCN 

NCN 

Prostrate Myoporum 
Pacific Wax Myrtle 
African Boxwood 

True Myrtle 

Heavenly Bamboo 
Nodding Needle Grass 
Foothill Needle Grass 
Purple Needle Grass 
Desert Needle Grass 
Mexican Feather Grass 
Catmint 

Southern Sword Fern 
Oleander 

Tree Beargrass 
Beargrass 

Blue Nolina 

Parry Beargrass 


Mexican Evening Primrose 


Olive 
Desert Ironwood 
White Lily Turf 


PF 
LVL 
LVL 
M 
M 
M/L 
M 
M/L 
M 
M 
M/L 
M 
M 
LVL 
M/L 
M/L 


G 
2 
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
1 
2 
2 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
2 
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Botanical Name Common Name PF IG 1 2 3.7 8 9 11 13 14 15 16 17 18 19 20 21 22 23 24 
Ophiopogon japonicus + cvs Mondo Grass M 1 +]ele +/+|+]+]elelejelele)+ 
Ophiopogon planiscapus ‘Nigrescens’ Black Mondo Grass M1 tlele +\+/+/+]elejejejeje/+ 
Opuntia basilaris Beavertail Cactus L/VL 2 +/+] J+]#]o]olo]+)+]+]+]+/+]/+ 
Opuntia ficus-indica Indian Fig L/VL 2 +/+] |+]4lololo]+]+]+i+]+/+]+ 
Opuntia lindheimeri v. linguiformis Cow's Tongue L/VL 2 t+] |+]4]o]olol]+/+]+]+]+]+]+ 
Opuntia microdasys Bunny Ears L/VL 2 +/+] |+]+lolofo}+]+]+[+/+/+]+ 
Opuntia robusta NCN L/VL 2 +\+| |+/+]o]olo]+/+]+]+]+]+|+ 
Opuntia violaceae + var Purple Prickly Pear L/VL 2 +\+| |+/+]o]ojo]+/+]+]+/+/+|+ 
Ornithostaphylos oppositifolia Palo Blanco L/VL 2 +/+ {+/+ /+/+ 
Osmanthus fragrans Sweet Olive M 1 t+leje +/+ | +/+] e}e|+)+)+/+]+ 
Osteospermum fruticosum Trailing African Daisy i +/+] fo j+j+)+i+]4]+]+i[+]+]4]+ 
Osteospermum jucundum NCN Lg tlt] Jolel+|+l+)4i+]+]+i+]4i4 
Otatea acuminata MexicanWeeping Bamboo M_ 1 @ tlt) +/+) 4)+ | +]+j+}4+}+ 
Pachycereus marginatus Mexican Fence Post Cactus L/VL 2 + +/4/+ [4+] +/+ 
Pandorea jasminoides + cvs Bower Vine M 1 +/+) 4)+ f4i+]4]+l4 
Pandorea pandorana + cv Yellow WongaWongaVine M 1 +/+)+)+]+)+]+]+|+ 
Panicum virgatum + cvs Switch Grass M 1 FYEIEIE ELEY E [EE] E+] Ei ti tft + 
Parkinsonia aculeata Mexican Palo Verde M/L 2 +|+|+/+]o]o]olo)+l+]+)+]+/+]+ 
Parkinsonia x ‘Desert Museum’ NCN M/L 2 +|+]o +/+] +]+|+] +/+ 
Parkinsonia florida Blue Palo Verde M/L 2 +|+/+|/+]0 +/+ )4+/+/+]/+]+ 
Parkinsonia microphylla Littleleaf Palo Verde M/L 2 +|+|+/+/0 +/+] +]+ [+] +/+ 
Parkinsonia praecox Palo Brea M/L 2 +|+]o +/+ )4+/+)+]/+]+ 
Parthenocissus henryana Silvervein Creeper M 1 +/+ ]+ +/+) +/+ 
Parthenocissus quinquefolia Virginia Creeper M 1. ++]4]+]4]+]ele|+iol+l+]+]4+]+}+/+/+4]/+ 
Parthenocissus tricuspidata Boston Ivy M 1. ++]t]+]+]+]elej+lo]+i+)+i+l+]+/+/+]+ 
Passiflora species + cvs Passion Vine M 1 +ltl+] fe felt] ay +l tit lt]t+ i+] tit 
Paulownia kawakamii Sapphire Dragon Tree M 1 FI EIH J AL+ IAL + tl tft] + felt ft +] + 
Paulownia tomentosa Empress Tree M 1 FIFE IEI+ I+ 4+] 4i+ 4 ]4 [44+] + 
Pedilanthus macrocarpus Lady's Slipper M/L 2 +/+ +/+ ° 
Pelargonium peltatum + cvs Ivy Geranium M 1 +/+] Jo j+i+j+/+)+]+)+[+]+]+]+ 
Pelargonium x domesticum+cvs Lady Washington Pelargonium M 1 +/+] Jo j+i+)+/+)+]+]+[+/+/+]/+ 
Pelargonium x hortorum + cvs Common Geranium M 1 +/+] fo j+i+)+i+)4]+]+[+]+]4]+ 
Pennisetum x advena + cvs Purple Fountain Grass M 1 + +/+) 4] +|4+/+]+/+]/+ 
Pennisetum orientale Oriental Fountain Grass M 1 +|+)/+]+ +/+) +i +) 4]+|4+)+]+]+]+ 
Pennisetum setaceum Tender Fountain Grass ES i Hit ltlt lait] tit] 4+ j++] +] ++ 
Penstemon centranthifolius Scarlet Bugler LVL 2 +/4+/4+/4]4/4]o]olo/4i4+/+]4+/+]+]o 
Penstemon eatonii Firecracker Penstemon LVL 2 +/4)4]+] tft leit l+]+ y+) ft]+fe]+ i+) +]+ 
Penstemon heterophyllus + cv Foothill Penstemon LVL 2 +/+]+]+]+/+]0]0]o]+/+/+/+/+]+]o 
Penstemon palmeri Scented Penstemon LVL 2 +] Ala; EP tl +] 4)+ f4it+]4]+]+ 
Penstemon parryi Parry’s Penstemon LVL 2 +/+ +/+/+/+/+]+]0 
Penstemon spectabilis Showy Penstemon LVL 2 +/o]o}o/+/+|+]+|+/+]o 
Perovskia atriplicifolia Russian Sage M/L 2 FIA] I Alt tlt] tl] +t ltt +] 4+]+ 
Persicaria capitata Pink Head M 1 +/+] Jo l+i+)+i+)+]+]+[+/+]+]/+ 
Petrea volubilis Queen's Wreath Vine M 1 +l+l+/4/4+/+ 
Phalaris arundinacea Reed Canary Grass M 1. +]+/+/+]ele +/+) +)+]e}e |+)+)+]+]+ 
Philadelphus lewisii + cv Western Mock Orange M/L 2 +)+}+/+|+ t+/+|+]+]efe|+i+]+/+]+ 
Philadelphus microphyllus Littleleaf Mock Orange M/L 2) +]+]/+/+ +/+/+} |4]/+ 
Philodendron bipinnatifidum + cvs Tree Philodendron M1 olo| je] |+l+i+i+]el+i+i+)+i+ 
Philodendron x evansii NCN M 1 +/4/+] fo l4]+/+/+]+ 
Philodendron ‘Xanadu’ NCN M 1 +{4/+] fo l+]+/+/+/+ 
Phlebodium aureum Hare's Foot Fern M 1 +{4/+] fo l+i+/+/+/+ 
Phlomis fruticosa Jerusalem Sage M/L 2 +/+ /+]+felejtl+) +/+) ++ i++ ]+/+]+ 
Phlomis lanata NCN M/L 2 +]t]t]eofel+l+it)+[+]+j+]+{+]+]+ 
Phlomis purpurea Purple Phlomis M/L 2 +l+]+lefel+j+/+[+/+/+)+]+ [+] +]/+ 
Phoenix canariensis Canary Island Date Palm M 1 H+] [HII +l +] t+] 4yt tit] tyti+ 
Phoenix dactylifera Date Palm M 1 t|+|+]+]o]0]o]o]+]+]+]+]+]+]+ 
Phoenix reclinata Senegal Date Palm M 1 t/t]+]ofofojo] |+l+]+/+]+]+ 
Phoenix roebelenii Pigmy Date Palm M 1 e| Jofofo| j+l+]+/+/+]+ 
Phormium tenax + cvs New Zealand Flax M 1 +/+]+ +/+) +]+] e]+ [+/+ ]+/+]+ 
Photinia x fraseri Fraser Photinia M 1 H+ [+] +)elejtlt]+i+] eft i++ i+/+]+ 
Photinia glabra Japanese Photinia M 1 +)+/+]+ +/+) +]+]e]+ [+/+ )+/+]+ 
Photinia serratifolia Chinese Photinia M 1 +]t]t]efel+i+/+] jej+j+i+]+ 
Phyllostachys aurea Golden Bamboo M 1 +/+ ]+ ++i +l+/ 4] + [4]+ [+] +]+ 
Phyllostachys bambusoides+cvs JapaneseTimberBamboo M_ 1 +/+]+ ++i +)+]4]+[+]+]4+] +/+ 
Phyllostachys nigra Black Bamboo M 1 +/+ ]+ ++i 4)+]4)+[4]+ [4+] +]+ 
Phyllostachys vivax Vivax Bamboo M 1 +/+/+ ++) +i +) 4] + ]4]+|+]+]4+ 
Pinus brutia var. eldarica Afghan Pine M/L 2 Fl ELH IH L+ +l + tlt ft] + f4]t fel +]t 
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Plant Climate Zone Summary 

The California Plant Climate Zones chart indicates the 
approximate adaptability of plants to the average range of 
low and high temperatures that occur differently throughout 
California. Some plants can grow well in all zones, but often 
they grow best in zones that reflect their natural adaptation to 
cold and heat. As a result, some plants do better with cooler 
conditions while others show a clear preference for warmer 
conditions. Three symbols, as shown and defined below, 
provide additional insight regarding the relationship between 
plants and climate zones. 


(+) Indicates a high degree of compatibility with the 
average range of cold and warm temperatures. 

(e) Indicates a preference for cooler exposures 
and microclimate conditions with protection from 
hot sun. 

(0) Indicates a preference for warmer exposures and 
microclimate conditions. 


More information on adaptability of individual plants to 
California Climate Zones is provided in Section Four - 
Illustrated Plant Compendium, beginning on page 158. 
California Plant Climate Zone descriptions and maps can be 
found on pages 12-17. 


Below: Parkinsonia ‘Desert Museum’ has a Plant Factor of (M/L) 
and is placed in Irrigation Group 2, requiring moderate amounts 
of supplemental water during winter and spring, low amounts 
during summer. It grows best in Climate Zones 11-14 and 18-24. 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 

High 


Low Moderate 
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Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irrigation group, however, these groups indicate 
baseline preferences. 


IG1 
IG2 


Regular Water Schedule 
Reduced Summer Water Schedule 


Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Platanus racemosa is adapted to Plant Climate Zones 7-24. 
It grows well with high amounts of moisture from winter through 
spring and moderate amounts during summer. 


we 
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Botanical Name 

Pinus canariensis 

Pinus coulteri 

Pinus edulis 

Pinus halepensis 

Pinus monophylla 

Pinus mugo 

Pinus patula 

Pinus pinea 

Pinus radiata 

Pinus sabiniana 

Pinus thunbergii 

Pinus torreyana 

Pistacia chinensis 
Pittosporum angustifolium 
Pittosporum crassifolium + cv 
Pittosporum eugenioides + cv 
Pittosporum rhombifolium 
Pittosporum tenuifolium + cvs 
Pittosporum tobira + cvs 
Pittosporum undulatum 
Platanus x acerifolia + cvs 
Platanus mexicana 

Platanus racemosa 
Platycladus orientalis 
Plecostachys serpyllifolia 
Pleioblastus auricomus 
Pleioblastus pygmaeus 
Pleioblastus shibuyanus ‘Tsuboi’ 
Plumbago auriculata 
Plumeria species + cvs 
Podocarpus henkelii 
Podocarpus latifolius 
Podocarpus macrophyllus + cv 
Podranea ricasoliana 
Polygala x dalmaisiana 
Polygala fruticosa ‘Petite Butterflies’ 
Polypodium californicum 
Polystichum californicum 
Polystichum munitum 
Polystichum polyblepharum 
Populus fremontii + cv 
Populus nigra ‘Italica’ 
Portulacaria afra 

Potentilla neumanniana 
Prosopis alba + cvs 

Prosopis chilensis 

Prosopis glandulosa + cvs 
Prosopis ‘Phoenix’ 

Prosopis pubescens 
Prosopis velutina 

Prunus caroliniana + cvs 
Prunus cerasifera + cvs 
Prunus ilicifolia ssp. ilicifolia 
Prunus ilicifolia ssp. lyonii 
Prunus laurocerasus + cvs 
Psidium cattleianum + cv 
Psidium guajava 
Psorothamnus spinosus 
Punica granatum + cvs 
Pyracantha coccinea + cvs 
Pyracantha cultivars 
Pyrostegia venusta 

Pyrus calleryana + cvs 

Pyrus kawakamii 

Quercus agrifolia 

Quercus chrysolepis 
Quercus douglasii 


Common Name 
Canary Island Pine 
Coulter Pine 

Pinon Pine 

Aleppo Pine 
Singleleaf Pinon 
Mugo Pine 

Jelecote Pine 

Italian Stone Pine 
Monterey Pine 
Foothill Pine 
Japanese Black Pine 
Torrey Pine 

Chinese Pistache 
Weeping Pittosporum 
Karo 

NCN 

Queensland Pittosporum 
NCN 

Tobira 

Victorian Box 
London Plane Tree 
Mexican Sycamore 
Western Sycamore 
Oriental Arborvitae 
NCN 

NCN 

Pygmy Bamboo 
Dwarf Variegated Bamboo 
Cape Plumbago 
Frangipani 
Long-leafed Yellowwood 
Yellowwood 

Yew Pine 

Pink Trumpet Vine 
Sweet-pea Shrub 
NCN 

California Polypody 
California Sword Fern 
Western Sword Fern 
Japanese Tassel Fern 
Western Cottonwood 
Lombardy Poplar 
Elephant's Food 
Spring Cinquefoil 
Argentine Mesquite 
Chilean Mesquite 
Texas Honey Mesquite 
NCN 

Screw Bean 

Arizona Mesquite 
Carolina Laurel Cherry 
Purple-leaf Plum 
Hollyleaf Cherry 
Catalina Cherry 
English Laurel 
Strawberry Guava 
Yellow Guava 

Smoke Tree 
Pomegranate 

Scarlet Firethorn 
Firethorn 

Flame Vine 

Callery Pear 
Evergreen Pear 
Coast Live Oak 
Canyon Live Oak 
Blue Oak 


L/VL 
M/L 
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Botanical Name 
Quercus engelmannii 
Quercus ilex 

Quercus kelloggii 
Quercus lobata 

Quercus palustris 
Quercus suber 

Quercus virginiana 
Ravenea rivularis 
Rhamnus alaternus 
Rhamnus californica + cvs 
Rhamnus crocea 
Rhaphiolepis indica + cvs 
Rhaphiolepis x ‘Majestic Beauty’ 
Rhaphiolepis umbellata 
Rhapis excelsa 

Rhapis humilis 
Rhodanthemum hosmariense 
Rhodocoma capensis 
Rhodocoma fruticosa 
Rhodocoma gigantea 
Rhododendron cultivars 
Rhoicissus capensis 
Rhus integrifolia 

Rhus lancea 

Rhus lentii 

Rhus ovata 

Ribes aureum 

Ribes sanguineum + var 
Ribes speciosum 

Ribes viburnifolium 
Robinia x ambigua + cvs 
Robinia pseudoacacia 
Roldana petasitis 
Romneya coulteri + cv 
Romneya trichocalyx 
Rosa banksiae + cvs 
Rosa californica 

Rosa ‘Cécile Briinner’ 
Rosa floribunda + cvs 
Rosa Joseph's Coat’ 
Rosa mutabilis 

Rosa rugosa 

Rosmarinus officinalis + cvs 
Rudbeckia species + cvs 
Ruellia brittoniana + cvs 
Ruellia californica 
Ruellia peninsularis 
Rumohra adiantiformis 
Ruscus aculeatus 
Ruscus hypoglossum 
Russelia equisetiformis 
Salix babylonica + cvs 
Salix exigua 

Salix ‘Golden Curls’ 

Salix gooddingii 

Salix laevigata 

Salix lasiolepis 

Salix lucida 

Salvia ‘Allen Chickering’ 
Salvia africana-lutea 
Salvia apiana 

Salvia ‘Bee's Bliss’ 

Salvia brandegeei 

Salvia canariensis 

Salvia chamaedryoides 
Salvia chiapensis 

Salvia clevelandii + cvs 


Common Name 
Mesa Oak 

Holm Oak 
California Black Oak 
Valley Oak 

Pin Oak 

Cork Oak 

Southern Live Oak 
Majesty Palm 
Italian Buckthorn 
California Coffeeberry 
Redberry 

India Hawthorn 
NCN 

Yedda Hawthorne 
Lady Palm 

Slender Lady Palm 
Moroccan Daisy 
NCN 


Southern Indica Hybrids 
Evergreen Grape 
Lemonade Berry 
African Sumac 

Pink Flowering Sumac 
Sugar Bush 

Golden Currant 

Red Flowering Currant 
Fuchsia-flowered Gooseberry 
Evergreen Currant 
NCN 

Black Locust 

Velvet Groundsel 
Matilija Poppy 

Hairy Matilija Poppy 
Lady Bank's Rose 
California Rose 
Sweetheart rose 
Floribunda Rose 

NCN 

Butterfly Rose 

Rugosa Rose 
Rosemary 

NCN 

Compact Ruellia 

NCN 

Desert Ruellia 

Leather Fern 

Butcher's Broom 

NCN 

Coral Plant 

Weeping Willow 
Narrow-leaved Willow 
Golden Corkscrew Willow 
Black Willow 

Red Willow 

Arroyo Willow 

Spring Willow 

Allen Chickering Sage 
Golden Sage 

White Sage 

Bee's Bliss Sage 

Santa Rosa Island Sage 
Canary Island Sage 
Germander Sage 
Chiapas Sage 
Cleveland Sage 
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Plant Factors | Climate Zones 


Plant Climate Zone Summary 

The California Plant Climate Zones chart indicates the 
approximate adaptability of plants to the average range of 
low and high temperatures that occur differently throughout 
California. Some plants can grow well in all zones, but often 
they grow best in zones that reflect their natural adaptation to 
cold and heat. As a result, some plants do better with cooler 
conditions while others show a clear preference for warmer 
conditions. Three symbols, as shown and defined below, 
provide additional insight regarding the relationship between 
plants and climate zones. 


(+) Indicates a high degree of compatibility with the 
average range of cold and warm temperatures. 

(e) Indicates a preference for cooler exposures 
and microclimate conditions with protection from 
hot sun. 

(0) Indicates a preference for warmer exposures and 
microclimate conditions. 


More information on adaptability of individual plants to 
California Climate Zones is provided in Section Four - 
Illustrated Plant Compendium, beginning on page 158. 
California Plant Climate Zone descriptions and maps can be 
found on pages 12-17. 


Below: Rhapis humilis is placed in Irrigation Group 1 and grows best 
with moderate (M) amounts of supplemental water throughout 
the year. It is adapted to Plant Climate Zones 13-24. Planting in 
partial shade with protection from hot sun in Zones 13 and 18-19 
is recommended. 
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Master Checklist 
Plant Factors | Climate Zones 
Plant Factors (PF) 


Each plant species included in the master checklist is shown 
with a plant factor to represent its estimated supplemental 
water needs as a percent of local ETo rates. Two types of plant 
factors are used. Plants with a single plant factor (L, M, H) 
grow best with regular water all year; plants with two factors 
(L/VL, M/L, H/M) grow best with regular winter moisture and 
reduced summer moisture. These factors provide a range for 
estimating water budgets and adjusting irrigation schedules to 
sustain healthy growth and positive aesthetic character. 

High 


Low Moderate 
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Irrigation Groups (IG) 

Water needs of plants vary throughout the year. This checklist 
includes a recommended irrigation group for each species 
listed to help organize plants into hydrozones, reflecting key 
seasonal moisture needs. Plants are not strictly confined to 
any one irrigation group, however, these groups indicate 
baseline preferences. 


IG1 
IG2 


Regular Water Schedule 
Reduced Summer Water Schedule 


Plant factors and irrigation groups are intended to serve as 
a guide for addressing water needs of plants in California 
landscapes and gardens. Additional discussion on estimating 
water needs of plants can be found on pages 18-23. 


Below: Schinus molle is well adapted to Plant Climate Zones 8-9 
and 13-24 where it grows with low to very low (L/VL) amounts 
of moisture. It is placed in Irrigation Group 2 to receive low 
amounts of supplemental water through early spring and very 
low amounts of water during summer. 


re 
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Botanical Name 
Salvia greggii + cvs 
Salvia leucantha + cvs 
Salvia leucophylla + cvs 
Salvia mellifera + cvs 
Salvia microphylla 
Salvia ‘Mrs. Beard’ 
Salvia officinalis + cvs 
Salvia sonomensis 
Salvia spathacea 

Salvia uliginosa 
Sambucus nigra ssp. mexicana 


Santolina chamaecyparissus + cvs 


Santolina pinnata + cv 
Santolina virens 

Sapien sebiferum 
Schefflera actinophylla 
Schefflera arboricola 
Schefflera elegantissima 
Schefflera pueckleri 
Schinus molle 

Schinus polygamus 
Schinus terebinthifolius 
Sedum album 

Sedum ‘Autumn Joy’ 
Sedum burrito 

Sedum morganianum 
Sedum nussbaumerianum 
Sedum pachyphyllum 
Sedum praealtum 

Sedum x rubrotinctum 
Sedum rupestre 

Sedum spurium 

Senecio cineraria 

Senecio serpens 

Senecio talinoides + var. 
Senecio viravira 

Senna artemisioides 
Senna nemophila 

Senna phyllodinea 

Senna wislizenii 

Sequoia sempervirens + cvs. 
Sequoiadendron giganteum 
Sesleria autumnalis 
Sesleria caerulea 
Simmondsia chinensis 
Sisyrinchium bellum + cvs. 
Sisyrinchium californicum 
Solandra maxima 
Solanum laxum 

Solanum rantonnetii + cv. 
Solanum seaforthianum 
Solanum wendlandii 
Soleirolia soleirolii 

Sollya heterophylla + cv. 
Sophora japonica 
Sophora secundiflora 
Spathodea campanulata + cv. 
Sphaeralcea ambigua + cvs. 
Sporobolus airoides 
Stachys byzantina 
Stenocarpus sinuatus 
Stipa gigantea 

Strelitzia juncea 

Strelitzia nicolai 

Strelitzia reginae 

Syagrus romanzoffianum 
Syringa species + cvs 


Common Name 
Autumn Sage 
Mexican Bush Sage 
Purple Sage 

Black Sage 

Cherry Sage 

Mrs. Beard Sage 
Garden Sage 
Creeping Sage 
Hummingbird Sage 
Bog Sage 

Blue Elderberry 
Lavender Cotton 

NCN 

NCN 

Chinese Tallow Tree 
Queensland Umbrella Tree 
Hawaiian Elf Schefflera 
False Aralia 

Mallet Flower 

Pepper Tree 

Peruvian Pepper 
Brazilian Pepper Tree 
White Stonecrop 
NCN 

Baby Burro’s Tail 
Donkey Tail 

NCN 

Jelly-bean 

NCN 

Pork and Beans 
Crooked Stonecrop 
NCN 

Dusty Miller 

Blue Chalksticks 

NCN 

Dusty Miller 
Feathery Cassia 
Desert Cassia 

Silvery Cassia 
Shrubby Senna 
Coast Redwood 
Giant Sequoia 
Autumn Moor Grass 
Blue Moor Grass 
Jojoba 

Blue-eyed Grass 
Golden-eyed Grass 
Cup-of-Gold Vine 
Potato Vine 

Paraguay Nightshade 
Brazilian Nightshade 
Costa Rican Nightshade 
Baby’s Tears 
Australian Bluebell Creeper 
Japanese Pagoda Tree 
Mescal Bean 

African Tulip Tree 
Apricot Mallow 
Alkalai Sacaton 
Lamb's Ear 

Firewheel Tree 

Giant Feather Grass 
Narrow-leaf Bird of Paradise 
Giant Bird of Paradise 
Bird of Paradise 
Queen Palm 

Lilac 


PF 
LVL 
M/L 
LVL 
LVL 
LVL 
LVL 
M/L 
LVL 


G 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
1 
1 
1 
1 
1 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 


12378 


+ 
+ 


+ 


+ 


+ 
N+ 








California Plant Climate Zones 


+|+|+/+ 
+ 


+++ 


+t + 
tee tteete ete tees 


t+ettetttetts 
t+etttettete tt es 
ttetttetteetst tes 
ttetttete+ete tte 
ttettete ete tte st 
t+tttttttettetses 
tte ttete ete ttt 


+++ 


+ 
+ 


eooeottt 
++tt+ + 
+ttt + 
++tttst 
++tttt 


++ 


t+ettts 
+ttt st 
e 
++etts 
t++ettts+ 
Hee +b tb +f ofo off +e ++ 
ttttts+ 


++tetet 
++ 
++ 
tee teete ts 
++ 


+++ 
ttt ttts+ 
+ ¢+++¢¢+4+4¢++ 
+ ¢t+¢¢4+4¢+ 
+ 
+teottt+ 
t+ttttotttst 
be +b OE + + 
ttt tttttee+ 


++ 


++t+e 
ettottetttetit+¢t+poet¢ttettt¢ettetoottetette ttt tte wo oe ttt tte tet tte ttetetettttte st 


Bett tt+tttttttettetttttttttetpeot tte ttt t ett ttt t tet tte tt tpe ttt tte tt ttt ttt tt ts 
N+t¢t¢¢¢¢¢¢¢ettttettettttttteo ett tettetttettetette tte teteeteettettteteetette sts 
Nete¢+¢¢¢¢¢¢¢¢ ¢¢: ¢0°¢+¢¢¢¢¢¢GC tb H Hoootttt¢++¢¢+t+tt+ttttttttttttttt ttt t ett ttt tests 
R+ettttttttettttet¢tettte tte tee tet tet tet ttt tH tet tHE tHE Ht HHH HEHEHE Ht tHE He Ht tet 


R++t 


Htetpettet+p+++o+ ets 


+++ 
+++ 
+t++te 
+ 
+++ + 
+++ 
++to +++ 
+h [+o [t+/be 
+++++0 


++ 






































fe} 
+ 
+ 
+ 
+ 
+ 
° 
+ 
+ 
+ 


+t + 


+|+|+|+/e 
37 8 5 16 17 18 1 


9 11 13 14 


— 
wo 














9 11 13 14 15 16 17 18 19 20 21 22 23 24 


Steet eet ee te eee tee tee te tte ts 


++eteets 


eotttet++ ete s+ 


tteetetetes 


www.landdesignpublishing.com 


Botanical Name 
Syzygium paniculatum + cv 
Tabebuia chrysotricha 
Tabebuia impetiginosa 
Tagetes lemmonii 
Taxodium distichum 
Taxodium mucronatum 
Tecoma capensis + cvs 
Tecoma stans + cvs 

Tecoma x ‘Orange Jubilee’ 
Tecoma x ‘Sunrise’ 
Tetrastigma voinierianum 
Teucrium cossonii majoricum 
Teucrium fruticans 
Teucrium x lucidrys + cv 
Thevetia peruviana 
Thevetia thevetioides 
Thunbergia alata + cv 
Thunbergia grandiflora 
Thunbergia gregorii 
Thymus species + cvs 
Tibouchina heteromalla 
Tibouchina urvilleana 
Tipuana tipu 
Trachelospermum asiaticum 


Trachelospermum jasminoides 


Trachycarpus fortunei 
Trichostema lanatum 
Tulbaghia simmleri 
Tulbaghia violacea + cvs 
Ulmus parvifolia + cvs 
Umbellularia californica 
Venegasia carpesioides 
Verbena bonariensis 
Verbena x hybrida 
Verbena lilacina + cv 
Verbena rigida 
Viburnum awabuki 
Viburnum rhytidophyllum 
Viburnum suspensum 
Viburnum tinus + cvs 
Vigna caracalla 

Viguiera laciniata 

Vinca major 

Vinca minor 

Vitex agnus-castus 

Vitis californica + cvs 
Vitis ‘Roger's Red’ 
Washingtonia filifera 
Washingtonia robusta 
Westringia fruticosa + cvs 
Westringia‘Wynyabbie Gem’ 
Wisteria floribunda + cvs 
Wisteria sinensis + cvs 
Woodwardia fimbriata 
Xanthorrhoea species 
Xylosma congestum + cv 
Yucca baccata 

Yucca brevifolia 

Yucca elata 

Yucca elephantipes 
Yucca filamentosa + cvs 
Yucca gloriosa 

Yucca recurvifolia 

Yucca rostrata 

Zamia furfuracea 
Zelkova serrata 

Zoysia tenuifolia 


Common Name 
Australian Brush Cherry 
Golden Trumpet Tree 
Pink Trumpet Tree 
Mt. Lemon Marigold 
Bald Cypress 
Montezuma Cypress 
Cape Honeysuckle 
Yellow Bells 

NCN 

NCN 

Chestnut Vine 
Majorcan Teucrium 
Bush Germander 
Wall Germander 
Yellow Oleander 
Giant Thevetia 
Black-eyed Susan 

Sky Flower 

Orange Clock Vine 
Thyme 

NCN 

Princess Flower 

Tipu Tree 

Asiatic Jasmine 

Star Jasmine 
Windmill Palm 
Woolly Blue Curls 
Sweet Wild Garlic 
Society Garlic 
Chinese Evergreen Elm 
California Bay 
Canyon Sunflower 
NCN 

Garden Verbena 
Cedros Island Verbena 
NCN 

Sweet Viburnum 
Leatherleaf Viburnum 
Sandankwa Viburnum 
Laurustinus 

Snail Vine 


uv 
mn 


San Diego County viguiera VL/L 


Bigleaf Periwinkle 
Dwarf Periwinkle 
Chaste Tree 
California Wild Grape 
NCN 

California Fan Palm 
Mexican Fan Palm 
Coast Rosemary 
NCN 

Japanese Wisteria 
Chinese Wisteria 
Giant Chain Fern 
Grass Tree 

Shiny Xylosma 
Banana Yucca 
Joshua Tree 
Soaptree Yucca 
Spineless Yucca 
Adam's Needle 
Spanish Dagger 
Soft Leaf Yucca 
Beaked Yucca 
Cardboard Palm 
Sawleaf Zelkova 
Korean Grass 


M 
M 
M/L 
M 
M 
M/L 
M/L 
M/L 
M/L 
M 
M 
M/L 
LVL 
M 
LVL 
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Master Checklist 
Plant Factors | Climate Zones 


Plant Climate Zone Summary 

The California Plant Climate Zones chart indicates the 
approximate adaptability of plants to the average range of 
low and high temperatures that occur differently throughout 
California. Some plants can grow well in all zones, but often 
they grow best in zones that reflect their natural adaptation to 
cold and heat. As a result, some plants do better with cooler 
conditions while others show a clear preference for warmer 
conditions. Three symbols, as shown and defined below, 
provide additional insight regarding the relationship between 
plants and climate zones. 


(+) Indicates a high degree of compatibility with the 
average range of cold and warm temperatures. 

(e) Indicates a preference for cooler exposures 
and microclimate conditions with protection from 
hot sun. 

(0) Indicates a preference for warmer exposures and 
microclimate conditions. 


More information on adaptability of individual plants to 
California Climate Zones is provided in Section Four - 
Illustrated Plant Compendium, beginning on page 158. 
California Plant Climate Zone descriptions and maps can be 
found on pages 12-17. 


Below: The ornamental character of Wisteria sinensis is best with 
moderate (M) amounts of moisture throughout the year. It is 
adapted to Plant Climate Zones 3-24. Vines can be efficiently 
irrigated using bubblers when planted in paved areas. 





PF IG California Plant Climate Zones 
1} 2) 3) 7) 8} 9 | 11} 13} 14) 15 | 16} 17}18) 19 |20|21 )22|23 |24 
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Agave vilmoriniana 


Section Two 
Plant Lists 


This section contains a number of special purpose lists of plants that are designed 
to provide a range of planting choices for specific needs and interests. Each list is 
organized into an alphabetical listing of plants and includes information regarding 
plant factor and irrigation group as described in Section One - Plant Climate Zones 
and Water Estimates. 


Checklists are helpful in providing the names of plants that fit specific needs and 
situations. Several lists bring attention to plants that grow well together due to their 
geographic and climatic adaptations. Other lists cover a range of functional uses and 
aesthetic characteristics of plants. Each list contains a brief summary of comments 
that can help in plant selection and use. 


Plant List Abbreviations 


cv/cvs cultivar/cultivars Indicates a plant of horticultural origin that has been 
produced and propagated in cultivation. Many plants 
grown for ornamental used are cultivars. Single quotes 


is placed around its name. An example of a cultivar is: 
Abutilon pictum‘Thompsonii’ 


ssp = subspecies Indicates a plant species with two or more naturally 
occurring forms that exist in distinctly different areas of 
geographic distribution. An example of two subspecies: 


Lyonothamnus floribundus ssp. asplenifolius 
Lyonothamnus floribundus ssp. floribundus 


These subspecies occur on different Channel Islands: 


variety/varieties Indicates a plant species with one or more naturally 
occurring forms that are distinctly different in character, 
but occur in the same geographic area. The two varieties 
of wild lilac listed below share the same coastal area of 
California; the first is a low growing form and the second 
has an upright habit: 


var/vars 


Ceanothus thyrsiflorus var. horizontalis (Prostrate habit) 
Ceanothus thyrsiflorus var. thyrsiflorus (Upright habit) 


NCN = NoCommon Name 


PF = Plant Factor The relative percentage of moisture needs based 
upon reference evapotranspiration (See page 18). 


IG = Irrigation Group A value representing the seasonal water needs 
group for this plant (See page 21). 
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Plant Lists 
California Native Plants 


California’s native flora is widely celebrated and renowned 
for its abundance and diversity which is due to a variety of 
physiographic and climatic factors. California consists of 
more than 158,690 square miles of highly varied topographical 
land features, including mountains, valleys, plains and river 
courses. Elevations range from over 14,000 ft. to below sea 
level. The entire western boundary lies adjacent to the Pacific 
Ocean, resulting in more than 1,340 miles of coastline that 
is exposed to strong maritime influences. These conditions 
combine to create many climate zones, geographic units and 
habitat areas, resulting in a native flora that includes more 
than 6,400 species that are widely adapted and organized 
into many plant communities. 

This list presented on the next several pages covers a wide 
range of California native species, subspecies, varieties and 
cultivars that are included in this book. It is organized to 
provide a quick overview and design reference. More than 
350 native plants are described in Section Four - Illustrated 
Plant Compendium, which were selected to reflect the range 
and diversity of plants widely used in ornamental landscapes 
and gardens throughout the state. Additionally, a number 
of horticultural plant palettes that include plants from 
this list are found in Section Three - Plant Palettes which 
provides examples of compatible species for various design 
situations. 


Below: Monumental scale and bold character of a mature 
Quercus agrifolia, Santa Barbara Botanic Garden 
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Trees 

Acacia farnesiana 

Acer macrophyllum 

Acer negundo var. californicum 
Aesculus californica 

Alnus rhombifolia 

Alnus rubra 

Arbutus menziesii 
Calocedrus decurrens 

Celtis reticulata 

Cercis occidentalis 
Chamaecyparis lawsoniana 
Chilopsis linearis + cvs 
Chitalpa tashkentensis + cvs 
Cornus nuttallii 

Cupressus arizonica 
Cupressus forbesii 
Cupressus macrocarpa 
Fraxinus dipetala 

Juglans californica + var 
Lyonothamnus f. var. asplenifolius 
Lysiloma watsonii var. thornberi 
Myrica californica 
Parkinsonia floridum 
Parkinsonia ‘Desert Museum’ 
Pinus coulteri 

Pinus edulis 

Pinus monophylla 

Pinus radiata 

Pinus sabiniana 

Pinus torreyana 

Platanus racemosa 

Populus fremontii 

Prosopis glandulosa + var 
Prunus ilicifolia ssp. lyonii 
Psorothamnus spinosus 
Quercus agrifolia 

Quercus chrysolepis 
Quercus douglasii 

Quercus engelmannii 
Quercus kelloggii 

Quercus lobata 

Salix exigua 

Salvia gooddingii 

Salix laevigata 

Salix lasiolepis 

Salix lucida 

Sequoia sempervirens + cvs 
Sequoiadendron gigantea 
Sambucus nigra ssp. mexicana 
Umbellularia californica 
Washingtonia filifera 


Shrubs 
Abutilon palmeri 
Acacia greggii 


Arctostaphylos bakeri’Louis Edmunds 


Arctostaphylos edmundsii + cvs 
Arctostaphylos ‘Emerald Carpet’ 
Arctostaphylos glauca 
Arctostaphylos hookeri + cvs 
Arctostaphylos ‘Howard McMinn’ 
Arctostaphylos ‘John Dourley’ 
Arctostaphylos ‘Lester Roundtree 
Arctostaphylos manzanita + cvs 
Arctostaphylos ‘Pacific Mist’ 
Arctostaphylos pumila 
Arctostaphylos ‘Sunset’ 
Arctostaphylos uva-ursi + cvs 
Artemisia californica + cvs 


U 


Sweet Acacia 
Bigleaf Maple 
California Box Elder 
California Buckeye 
White Alder 

Red Alder 

Madrone 

Incense Cedar 
Western Hackberry 
Western Redbud 
Port Orford Cedar 
Desert Willow 
Chitalpa 

Western Dogwood 
Arizona Cypress 
Tecate Cypress 
Monterey Cypress 
Foothill Ash 
California Black Walnut 
Fernleaf Catalina Ironwood 
Feather Bush 

Pacific Wax Myrtle 
Palo Verde 

Desert Museum Palo Verde 
Coulter Pine 

Pinon Pine 
Singleleaf Pinon 
Monterey Pine 
Foothill Pine 

Torrey Pine 
Western Sycamore 
Western Cottonwood 
Honey Mesquite 
Catalina Cherry 
Smoke Tree 

Coast Live Oak 
Canyon Live Oak 
Blue Oak 

Mesa Oak 
California Black Oak 
Valley Oak 
Narrow-leaved Willow 
Black Willow 

Red Willow 

Arroyo Willow 
Spring Willow 
Coast Redwood 
Giant Sequoia 
Western Elderberry 
California Bay Tree 
California Fan Palm 


Indian Mallow 

Catclaw Acacia 

Louis Edmunds Manzanita 
Little Sur Manzanita 
Emerald Carpet Manzanita 
Big Berry Manzanita 
Monterey Manzanita 
McMinn Manzanita 

John Dourley Manzanita 
Lester Roundtree Manzanita 
Parry Manzanita 

Pacific Mist Manzanita 
Dune Manzanita 

Sunset Manzanita 
Kinnikinnick 

California Sagebrush 
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Above: Sequoia sempervirens 
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Shrubs continued PF IG Plant Lists 
Atriplex lentiformis + ssp Big Saltbush L/VL 2 . a e 
Baccharis ‘Centennial’ NCN L/VL 2 California Native Plants 
Baccharis pilularis + cvs Prostrate Coyote Brush L/VL 2 
Baccharis salicifolia Mulefat ; L/VL 2 Upon review of the California Native Plants list it is 
Baccharis sarothroides Broom Baccharis L/VL 2 important to keep some thoughts in mind. 
pacciatis artes cE we on Gaee oh ; * It is a common misconception that all native plants are 
Berberis ‘Golden Abundance’ Golden puma Barberry M/L 2 Grube Olena ad eed Wetec one eal ey 
: sone a species are adapted to areas with regular moisture and 
oe Web Nevin's ST M/L 2 become highly stressed under dry conditions. 
Gk ne centals csenine ately Se ; * Native plants come from across the state and are adapted to 
carn eariarcalifornicaerey ou Aasinene ML 2 varying habitat conditions, such as coastal, inland, valley and 
Ce anGInie aroore ls and Ceananie ML 2 desert. It is desirable to learn about these habitat conditions 
Ceanothus ‘Centennial’ Centennial Ceanothus M/L 2 EIN CSI ESE SOSH UNG LE ME paBESS along Ea 
Ceanothus ‘Concha’ Concha Ceanothus M/L 2 ula pores yan Planes ae 
GESnGtNISv DATES WaHESTARGEarORIIS ML 2 ° Emphasize the use of species and cultivars of local origin 
Ceanothus ‘Frosty Blue’ Frosty Blue Ceanothus WL 2 and organize them into associations to define outdoor spaces, 
Ceanothus ‘Gentian Plume’ Gentian Plume Ceanothus M/L 2 name pathways, mitigate climate and enhance ee 
Ceanothus gloriosus + cvs Point Reyes Ceanothus M/L 2 * Select a diverse plant palette to fit soil and microclimate 
Ceanothus ‘Joyce Coulter’ Joyce Coulter Ceanothus ML 2 conditions, attract wildlife and encourage biological balance 
Ceanothus Julia Phelps’ Julia Phelps Ceanothus M/L 2 between beneficial insects and pests. bore ae 
Ceanothus maritimus + cvs Maritime Ceanothus M/L 2 * Arrange plants into hydrozones and irrigation groups 
Ceanothus ‘Ray Hartman’ Ray Hartman Ceanothus ML 2 that reflect their moisture needs to avoid excessive and 
Ceanothus thyrsiflorus + cvs Blue Blossom Ceanothus M/L 2 unseasonal irrigation; summer is often a period of reduced 
Ceanothus ‘Wheeler Canyon’ Wheeler Canyon Ceanothus M/L 2 moisture availability and inactivity for many natives in 
Celtis pallida Desert Hackberry M/L 2 cultivation. 
Cercis occidentalis Western Redbud H/M 2 * Study and shape the topography to capture and infiltrate 
Cercocarpus betuloides Mountain Mahogany L/VL rainfall and minimize irrigation runoff. 
Cercocarpus ledifolius Curl-leaf Mountain Mahogany L/VL 2 * Work with organic to help retain moisture, reduce weeds 
Cercocarpus minutiflorus San Diego Mountain Mahogany L/VL 2 and release nutrients through decomposition. 
Comarostaphylis diversifolia Summer Holly M/L 2 * Schedule planting to occur from late fall through 
Cornus sericea Creek Dogwood H/M 2 early winter to benefit from seasonal rains and start the 
Dendromecon harfordii Island Bush Poppy L/VL 2 establishment stages without heat and moisture stress. 
Dendromecon rigida Bush Poppy L/VL 2 
Encelia actoni Acton Encelia L/VL 2 
efcele callrornica ey coastelnicals a ; Below: Philadelphus lewisii, Rancho Santa Ana Botanic Garden 
Ericameria laricifolia Turpentine Bush L/VL 2 
Eriogonum arborescens Santa Cruz Island Buckwheat L/VL 2 
Eriogonum cinereum Ashyleaf Buckwheat L/VL 2 
Eriogonum fasciculatum + cvs California Buckwheat L/VL 2 
Eriogonum giganteum St. Catherine’s Lace L/VL 2 
Fouquieria splendens Ocotillo L/VL 2 
Fremontodendron californicum+cvs California Flannel Bush L/VL 2 
Above: Berberis repens Fremontodendron mexicanum Southern Flannel Bush L/VL 2 
Galvezia juncea + cv Baja Bush Snapdragon L/VL 2 
Galvezia speciosa + cv Island Bush-Snapdragon M/L 2 
Below: Ceanothus ‘Ray Hartman’ Garrya elliptica + cvs Coast Silktassel M/L 2 
i r Heteromeles arbutifolia + cvs Toyon M/L 2 
Be: Seer, lsomeris arborea Bladderpod L/VL 2 
“3 lva hayesiana Poverty Weed M/L 2 
Juniperus californica California Juniper L/VL 2 
Justicia californica L/VL 2 
Keckiella antirrhinoides Yellow Keckiella M/L 2 
Keckiella cordifolia Heartleaf Penstemon M/L 2 
Larrea tridentata Creosote Bush L/VL 2 
Lavatera assurgentiflora + cv Tree Mallow M/L 2 
Lotus scoparius Deer Weed L/VL 2 
Lupinus albifrons Silver Bush Lupine L/VL 2 
Lupinus arboreus Coastal Bush Lupine L/VL 2 
Malosma laurina Laurel Sumac L/VL 2 
Myrica californica Pacific Wax Myrtle M/L 2 
Ornithostaphylos oppositifolia Palo Blanco L/VL 2 
Philadelphus lewisii + cv Western Mock Orange H/M 2 
Philadelphus microphyllus Littleleaf Mock Orange M/L 2 
Prunus ilicifolia ssp. ilicifolia Hollyleaf Cherry M/L 2 
Prunus ilicifolia ssp. lyonii Catalina Cherry M/L 2 
Rhamnus californica + cvs California Coffeeberry M/L 2 
Rhamnus crocea + ssp Hollyleaf Redberry L/VL 2 
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Plant Lists 
California Native Plants 


A number of California native plants grown in ornamental 
landscapes and gardens do best with regular moisture 
throughout the year. These plants often come from riparian 
habitats or microclimate areas that have ground moisture 
rising to the surface month after month. Species such as 
alders, ferns and willows are among these plants. 

The graph shown below illustrates the baseline irrigation 
profile for native plants that have plant moderate to high plant 
factors and fit into irrigation group one that follows the ETo 
curve throughout the year. It is possible to combine these 
more water needy species into plantings with other natives 
that have lower moisture needs. This involves organizing 
plants into hydrozones with different irrigation systems to 
fit the needs of each group of plants. Often, it is possible to 
place plants with higher water needs in swales and low areas 
where rainfall and irrigation runoff will collect for additional 
moisture. 





Irrigation Group 1 - California Natives 


Nar Ap May Jun [Ju Aug Sep] Ot Wov [De] 





ETo __ ia Seal. PF 
100% : il j 
80% Fai 
60% 
40%} sillceedleaeqpeoiise= - 
20%}--- 
































46 Section Two - Copyright © Robert C. Perry 


Shrubs continued 

Rhus integrifolia 

Rhus ovata 

Ribes aureum var. gracillimum 
Ribes sanguineum var. glutinosum 
Ribes speciosum 

Rosa californica 

Salvia ‘Allen Chickering’ 

Salvia apiana 

Salvia brandegei 

Salvia clevelandii + cvs 

Salvia leucophylla + cvs 
Simmondsia chinensis 
Trichostema lanatum 
Venegasia carpesioides 
Viguiera laciniata 


Vines 

Clematis lasiantha 
Lonicera hispidula 
Lonicera subspicata 
Vitis californica 


Ferns 

Adiantum aleuticum 
Adiantum capillus-veneris 
Adiantum jordanii 
Polypodium californicum 
Polystichum californicum 
Polystichum munitum 
Woodwardia fimbriata 


Perennials 

Achillea millefolium 

Armeria maritima + cvs 
Artemisia pycnocephala + cv 
Asclepias speciosa 

Asclepias subulata 
Coreopsis gigantea 
Epilobium canum + cvs 
Ericameria laricifolia 
Erigeron glaucus + cvs 
Eriogonum crocatum 
Eriogonum grande var. rubescens 
Eriogonum umbellatum 
Heuchera species + cvs 

lris douglasiana + cvs 
Lupinus excubitus 

Mimulus aurantiacus + cvs 
Mimulus cardinalis 

Mimulus guttatus 
Penstemon centranthifolius 
Penstemon eatonii 
Penstemon heterophyllus + cv 
Penstemon palmeri 
Penstemon spectabilis 
Romneya coulteri + cv 
Romneya trichocalyx 

Salvia spathacea 
Sisyrinchium bellum + cvs 
Sisyrinchium californicum 
Sphaeralcea ambigua + cvs 


Grasses, Rushes and Sedges 
Aristida purpurea 

Bouteloua curtipendula 
Bouteloua gracilis 
Calamagrostis foliosus 
Calamagrostis nutkaensis 
Carex pansa 


Lemonade Berry 
Sugar Bush 

Golden Currant 

Pink Flowering Currant 


Fuchsia-flowered Gooseberry 


California Rose 

Allen Chickering Sage 
White Sage 

Santa Rosa Island Sage 
Cleveland Sage 

Purple Sage 

Jojoba 

Woolly Blue Curls 

Canyon Sunflower 

San Diego County Viguiera 


Chaparral Clematis 
Twin Berry 

Chaparral Honeysuckle 
California Wild Grape 


Western Five-fingered Fern 
Southern Maidenhair 
California Maidenhair 
California Polypody 
California Sword Fern 
Western Sword Fern 

Giant Chain Fern 


Yarrow 

Common Thrift 
Sandhill Sage 

Showy Butterfly Bush 
Desert Milkweed 
Giant Coreopsis 
California Fuchsia 
Turpentine Bush 

Beach Aster 

Saffron Buckwheat 
Red Buckwheat 

Sulfur Flower Buckwheat 
Coral Bells 

Pacific Coast Iris 

Grape Soda Lupine 
Sticky Monkey Flower 
Scarlet Monkey Flower 
Seep Monkey Flower 
Scarlet Bugler 
Firecracker Penstemon 
Foothill Penstemon 
Scented Penstemon 
Showy Penstemon 
Matilija Poppy 

Hairy Matilija Poppy 
Hummingbird Sage 
Blue-Eyed Grass 
Golden-eyed Grass 
Apricot Mallow 


Purple Three-awn 
Side-oats Grama 

Blue Grama 

Mendocino Reed Grass 
Pacific Reed Grass 
California Meadow Sedge 


PF 
L/VL 
L/VL 
M/L 
M/L 
M/L 
M/L 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 


PF 
M/L 
M/L 
M/L 
H/M 


PF 
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Grasses, Rushes and Sedges continued IG PF Plant Lists 

















Carex praegracilis Western Meadow Sedge M 1 : i = 

Carex spissa San Diego Sedge M/L 2 California Native Plants 

Festuca californica California Fescue M/L 2 

Festuca rubra + cvs Red Fescue H/M 2 Many California native plants grown in ornamental 

Juncus effusus Common Rush H/M 2 landscapes and gardens are well adapted to Mediterranean 

Juncus patens + cvs California Gray Rush H/M 2 climate patterns with winter moisture and summer drought. 

Juncus textilis Indian Rush H/M 2 Most plants on this list are well suited to reduced levels of 

Leymus cinereus Gray Wild Rye M/L 2 summer moisture similar to cycles in their natural habitat. 

Leymus condensatus + cvs Giant Wild Rye M/L 2 The graph shown below illustrates the full range of 

Leymus triticoides Creeping Wildrye H/M 2 supplemental moisture for native plants that have reduced 

Muhlenbergia rigens Deer Grass M/L 2 summer water needs. Species such as western sycamore do 

Nassella cernua Nodding Needle Grass L/VL 2 best with high amounts of water in winter and spring; others 

Nassella lepida Foothill Needle Grass LVL 2 such as toyon and coffeeberry grow with moderate to low 

Nassella pulchra Purple Needle Grass L/VL 2 amounts of moisture during this time. Native grasses and 

Sporobolus airoides Alkalai Sacaton L/VL 2 agaves can survive on natural rainfall and may not require 
; supplemental water once established. 

Agaves, Cacti, Dudleyas and Yuccas PF IG Natives with similar moisture needs can be combined into 

Agave desertii Desert Agave L/VL 2 hydrozones with dedicated irrigation systems. This approach 

Agave shawii Shaw's Agave L/VL 2 can accommodate a planting layout that integrates a variety 

Carnegiea gigantea Saguaro L/VL 2 of species in both creative and water efficient ways. 

Dudleya species + cvs Dudleya L/VL 2 

Hesperoyucca whipplei Our Lord’s Candle L/VL 2 Irrigation Group 2 - California Natives 

Nolina parryi Parry Beargrass L/VL 2 

Yucca baccata Banana Yucca LIVL 2 Jan) Feb|Mar| Apr |May|Jun | Jul |Aug|Sep | Oct |Nov |Dec 

Yucca brevifolia Joshua Tree L/VL 2 

Ground Covers PF I Bie 

Achillea millefolium Fernleaf Yarrow M/L 100% 

Arctostaphylos edmundsii ‘Carmel Sur’ Little Sur Manzanita M/L 30% | 

Arctostaphylos ‘Emerald Carpet’ Emerald Carpet Manzanita M/L eT 

Arctostaphylos hookeri ‘Monterey Carpet’ Monterey Manzanita M/L a || 

Arctostaphylos ‘Pacific Mist’ Pacific Mist Manzanita M/L 40% => 

Arctostaphylos uva-ursi + cvs Anchor Bay Manzanita M/L 20%} 

Arctostaphylos uva-ursi ‘Point Reyes’ — Point Reyes Manzanita M/L 



























































Arctostaphylos uva-ursi ‘Green Supreme’ Green Supreme Manzanita M/L 





Artemisia californica ‘Canyon Gray’ Canyon Gray Sagebrush —L/VL 
Artemisia californica ‘Montara’ Montara Sagebrush L/VL 
Artemisia pycnocephala ‘David's Choice’ David's Choice Mugwort = M/L 
Baccharis ‘Starn’ NCN M/L 
Baccharis ‘Centennial’ NCN M/L 
Baccharis pilularis ‘Pigeon Point’ Prostrate Coyote Brush M/L 
Baccharis pilularis ‘Twin Peaks #2’ Prostrate Coyote Brush M/L 
Berberis aquifolium ‘Compacta’ Creeping Barberry M/L 
Berberis repens Creeping Barberry M/L 
Above: Penstemon spectabilis Ceanothus ‘Centennial’ Centennial Ceanothus M/L 
Ceanothus gloriosus Point Reyes Ceanothus M/L 
Ceanothus gloriosus ‘Anchor Bay’ Anchor Bay Ceanothus M/L 
Below: Iris douglasiana ‘Canyon Snow’ Ceanothus gloriosus ‘Heart’s Desire’ Heart's Desire Ceanothus =M/L 
Ceanothus maritimus Maritime Ceanothus M/L 
Ceanothus maritimus ‘Frosty Dawn’ Frosty Dawn Ceanothus = M/L 
Ceanothus t. griseus ‘Diamond Heights’ | Carmel Creeper M/L 
Ceanothus t. griseus ‘Hurricane Point’ Carmel Creeper M/L 
Ceanothus t. griseus ‘Yankee Point’ Carmel Creeper M/L 
Eriogonum fasciculatum ‘Dana Point’ Dana Point Buckwheat L/VL 


Eriogonum fasciculatum ‘Theodore Payne’ Theodore Payne Buckwheat L/VL 
Eriogonum fasciculatum ‘Warriner Lytle’ Warriner Lytle Buckwheat L/VL 


NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAQ 


Fragaria chiloensis Wild Strawberry H/M 
lva hayesiana San Diego Marsh Elder —L/VL 
Leymus triticoides Creeping Wildrye M/L 
Ribes viburnifolium Evergreen Currant M/L 
Salvia ‘Bee's Bliss’ Bee's Bliss Sage L/VL 
Salvia leucophylla ‘Point Sal Spreader’ Point SalSpreaderSage = L/VL 
Salvia mellifera ‘Terra Seca’ Terra Seca Sage L/VL 
Salvia ‘Mrs. Beard’ Mrs. Beard Sage L/VL 
Salvia sonomensis Creeping Sage L/VL 





Copyright © Robert C. Perry - Plant Lists 47 
www.landdesignpublishing.com 


Plant Lists 
Mediterranean Garden Plants 


Gardening in Europe’s Mediterranean region has been 
practiced for more than 2,000 years. Over this time, 
many plants from the native flora were incorporated into 
ornamental plantings. Many of these plants are still highly 
popular today, including the olive tree, Italian stone pine, 
Italian cypress, sweet bay, rockrose, lavender and the 
common myrtle. 

These classical Mediterranean gardens reflect a rich history 
of botanical trade and exchange with other areas around the 
world. Citrus trees were introduced from Asia, pines and 
palms from the Canary Islands, bougainvilleas from South 
America and roses from Arabia. Gardening was a serious 
and much celebrated pursuit. There are many excellent 
examples of beautiful Mediterranean gardens throughout 
California that possess an abundant diversity of plants and 
that require low water use. 

Coastal cities in California, including Carmel, Monterey, 
Santa Barbara, Los Angeles and San Diego have embraced 
Mediterranean style architecture and gardens from the 
earliest days of statehood. While the majority of the plants 
on this list come from Europe, others are native to California, 
Australia, South America and Asia. These additional plants 
are well adapted to the horticultural requirements and the 
aesthetic character of Mediterranean landscapes and gardens. 
A number of horticultural palettes that include plants from 
this list are found in Section Three - Plant Palettes, which 
provides examples of compatible species for various design 
situations. 
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Trees 

Arbutus ‘Marina’ 
Arbutus unedo + cvs 
Ceratonia siliqua 
Citrus cultivars 
Cupressus sempervirens + cvs 
Dracaena draco 

Ficus carica + cvs 
Laurus nobilis 

Nerium oleander + cvs 
Olea europaea + cvs 
Pinus brutia ssp. eldarica 
Pinus canariensis 

Pinus halepensis 

Pinus pinea 

Punica granatum + cvs 
Quercus agrifolia 
Quercus engelmannii 
Quercus ilex 

Quercus suber 

Vitex agnus-castus 


Palms 

Brahea armata 
Brahea edulis 

Butia capitata 
Chamaerops humilis 
Jubaea chilensis 
Phoenix canariensis 
Phoenix dactylifera 


Shrubs 
Alyogyne huegelii + cvs 
Arbutus unedo ‘Compacta’ 


Arctostaphylos bakeri ‘Louis Edmunds’ 


Arctostaphylos ‘Howard McMinn’ 
Arctostaphylos ‘John Dourley’ 


Arctostaphylos manzanita ‘Dr. Hurd’ 


Arctostaphylos ‘Pacific Mist’ 
Arctostaphylos ‘Sunset’ 
Artemisia ‘Powis Castle’ 
Bougainvillea species + cvs 
Callistemon ‘Little John’ 
Capparis spinosa 
Caryopteris x clandonensis 
Citrus cultivars 

Cistus x pulverulentus ‘Sunset’ 
Cistus ladanifer 

Cistus x purpureus 

Cistus salviifolius 

Cistus ‘Victor Reiter’ 
Echium candicans + cv 
Lavandula angustifolia 
Lavandula dentata 
Lavandula ‘Goodwin Creek Grey 
Lavandula multifida 
Lavandula stoechas + cvs 
Lavandula x intermedia + cvs 
Leonotis leonurus 
Leptospermum laevigatum 
Nerium oleander + cvs 
Phlomis fruticosa 

Punica granatum + cvs 
Rhamnus alaternus 
Rosmarinus officinalis + cvs 
Ruscus aculeatus 

Salvia ‘Allen Chickering’ 
Salvia clevelandii + cvs 
Salvia greggii + cvs 


J 


NCN 

Strawberry Tree 
Carob 

Citrus 

Italian Cypress 
Dragon Tree 
Edible Fig 

Sweet Bay 
Oleander 

Olive 

Afghan Pine 
Canary Island Pine 
Aleppo Pine 
Italian Stone Pine 
Pomegranate 
Coast Live Oak 
Mesa Oak 

Holm Oak 

Cork Oak 

Chaste Tree 


Mexican Blue Palm 
Guadalupe Palm 

Pindo Palm 
Mediterranean Fan Palm 
Chilean Wine Palm 
Canary Island Date Palm 
Date Palm 


Blue Hibiscus 

Compact Strawberry Tree 
Louis Edmunds Manzanita 
McMinn Manzanita 

John Dourley Manzanita 
Manzanita 

Pacific Mist Manzanita 
Sunset Manzanita 

NCN 

Bougainvillea 


Caper 

Blue Mist 

Citrus 

NCN 

Crimson Spot Rockrose 
Orchid Rockrose 
Sageleaf Rockrose 
NCN 

Pride of Madeira 
English Lavender 
French lavender 
NCN 

Fernleaf Lavender 
Spanish Lavender 
Lavadin 

Lion’s Tail 
Australian Tea Tree 
Oleander 
Jerusalem Sage 
Pomegranate 
Italian Buckthorn 
Rosemary 
Butcher's Broom 
Allen Chickering Sage 
Cleveland Sage 
Autumn Sage 
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Above: Myrtus communis ‘Compacta’ 





Below: Teucrium x lucidrys ‘Prostratum’ 





Shrubs continued 

Salvia leucantha + cv 
Santolina chamaecyparissus 
Teucrium fruticans 
Viburnum tinus + cvs 

Vitex agnus-castus 


Hedge Plants 

Myrtus communis + cvs 
Nerium oleander + cvs 
Prunus ilicifolia ssp. ilicifolia 
Rhamnus alaternus 
Syzygium paniculatum + cv 
Teucrium fruticans 


Vines 

Beaumontia grandiflora 
Bougainvillea spectabilis + cvs 
Distictis buccinatoria 
Jasminum humile 

Pyrostegia venusta 

Solandra maxima 


Perennials 

Acanthus mollis + cvs 
Achillea filipendulina + cv 
Achillea ‘Moonshine’ 
Agastache species + cvs 
Centaurea cineraria 
Centaurea gymnocarpa 
Dietes species + cvs 
Euphorbia characias + ssp 
Helianthemum cultivars 
Helichrysum italicum 
Leonotis menthifolia 
Nepeta x faassenii 
Pelargonium x hortorum 
Penstemon species + cvs 
Perovskia atriplicifolia 
Romneya coulteri + cv 
Salvia officinalis + cvs 
Stachys byzantina 
Teucrium cossonii majoricum 
Teucrium x lucidrys + cv 
Thymus species + cvs 


Grasses 
Festuca glauca + cvs 


Helictotrichon sempervirens + cvs 


Leymus condensatus + cvs 
Muhlenbergia lindheimeri 
Muhlenbergia rigens 

Stipa gigantea 


Mexican Bush Sage 
Lavender Cotton 
Bush Germander 
Laurustinus 

Chaste Tree 


True Myrtle 

Oleander 

Hollyleaf Cherry 

Italian Buckthorn 
Australian Brush Cherry 
Bush Germander 


Easter Lily Vine 
Bougainvillea 
Blood-red Trumpet Vine 
Italian Jasmine 

Flame Vine 
Cup-of-Gold Vine 


Bear's Breech 
Fernleaf Yarrow 
Yellow Yarrow 
Hummingbird Mint 
Dusty Miller 
Velvet Centaurea 
Fortnight Lily 


Large Mediterranean Spurge 


Rock Rose 
Curry Plant 
NCN 

Catmint 
Common Geranium 
Penstemon 
Russian Sage 
Matilija Poppy 
Garden Sage 
Lamb's Ear 

NCN 

Wall Germander 
Thyme 


Blue Fescue 

Blue Oat Grass 
Giant Wild Rye 
Lindheimer’s Muhly 
Deer Grass 

Giant Feather Grass 


Aeoniums, Agaves, Aloes, Cacti, Succulents and Yuccas 


Aeonium species + cvs 
Agave americana + cvs 
Agave attenuata + cvs 
Agave salmiana var. ferox 
Agave vilmoriniana 

Aloe barberae 

Aloe marlothii 

Dasylirion quadrangulatum 
Dracaena draco 
Echeveria species + cvs 
Furcraea macdougalii 
Hesperaloe parviflora 
Opuntia species + cvs 
Sedum species + cvs 
Yucca elephantipes 


NCN 

Foxtail Agave 
NCN 

Octopus Agave 
Tree Aloe 

NCN 

Mexican Grass Tree 
Dragon Tree 
Hen and Chicks 
NCN 

Red Yucca 
Prickly Pear 
Stonecrop 
Spineless Yucca 
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Plant Lists 
Mediterranean Garden Plants 


This list is comprised of plants that are widely adapted to 
California’s Mediterranean climate conditions, particularly 
Plant Climate Zones 8-9 and 14-24. Moisture needs of these 
plants range from moderate to very low. Most species are 
well adapted to reduced moisture levels during summer, but 
a few grow best with regular moisture throughout the year. 
Grouping plants into hydrozones with compatible needs and 
in microclimates with separate irrigation systems should be 
recognized when combining these plants in landscapes and 
gardens. 

The chart shown below illustrates the seasonal range of 
supplemental moisture for plants included in this list. The 
upper end of the range applies to many trees and shrubs while 
the lower part of the range applies to agaves, aloes, cacti and 
succulents. 





Irrigation Group 2 - Mediterranean Plants 
Jan | Feb/Mar| Apr |May|Jun | Jul |Aug|Sep | Oct [Nov /Dec_| 


il 


Nerium oleander 
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Plant Lists 
Southwestern Garden Plants 


The southwestern garden plants list presents a broad range 
of species that have become widely used in arid climate 
zones of the southwestern United States, particularly within 
the Coachella Valley of southern California. In recent years, 
efforts have been made to embrace a landscape palette that 
reflects the natural character of the southwest and is well 
adapted to the high levels of aridity, summer heat and water 
conservation goals. Many of these species are native to the 
southwestern United States, Mexico, Baja California and 
arid climate zones of South America and Australia. Not only 
have these plants proven to be highly adaptable to landscape 
and garden uses in low desert communities, but many are 
popular and successful choices for warm coastal, inland and 
valley zones of southern and central California. 

This list contains a number of signature species such as 
agaves, cacti and date palms. There are also many colorful 
flowering shrubs and perennials that provide interest at 
different times of the year. However, ground cover choices 
are quite limited. As a result, it is common to incorporate a 
dry wash feature, strategically place large boulders and to 
use various mixes of gravel, sand and decomposed granite to 
serve as a ground cover and as an inorganic ‘mulch’ around 
plants. Several horticultural plant palettes that include plants 
from this list are found in Section Three - Plant Palettes, 
which provides examples of compatible species for various 
design situations. 


Below: Prosopis alba, Cathedral City 
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Trees 

Acacia aneura 

Acacia farnesiana 

Acacia stenophylla 

Acacia willardiana 
Caesalpinia cacalaco 
Chilopsis linearis + cvs 
Ebenopsis ebano 
Lysiloma watsonii var. thornberi 
Olea europaea + cvs 
Olneya tesota 

Parkinsonia aculeata 
Parkinsonia ‘Desert Museum’ 
Parkinsonia floridum 
Parkinsonia microphyllum 
Parkinsonia praecox 
Populus fremontii + cv 
Prosopis alba + cvs 
Prosopis chilensis 
Prosopis glandulosa + cvs 
Prosopis ‘Phoenix’ 
Prosopis pubescens 
Prosopis velutina 
Psorothamnus spinosus 


Palms 

Brahea armata 
Chamaerops humilis 
Phoenix dactylifera 
Washingtonia filifera 
Washingtonia robusta 


Shrubs 

Abutilon palmeri 

Acacia greggii 

Anisacanthus quadrafidus 
Anisacanthus wrightii 
Atriplex canescens 

Atriplex lentiformis ssp. lentiformis 
Baccharis sarothroides 
Caesalpinia gilliesii 
Caesalpinia mexicana 
Caesalpinia pulcherrima + cv 
Calliandra californica 
Calliandra eriophylla 
Calliandra peninsularis 

Celtis pallida 

Cordia boissieri 

Cordia parvifolia 

Dalea capitata + cv 

Dalea frutescens + cv 

Dalea greggii 

Dalea pulchra 

Encelia actoni 

Encelia farinosa 

Euphorbia xantii 

Justicia californica 

Justicia spicigera 

Larrea tridentata 
Leucophyllum candidum + cvs 
Leucophyllum frutescens + cvs 
Leucophyllum laevigatum 
Pedilanthus macrocarpus 
Ruellia californica 

Ruellia peninsularis 

Salvia greggii + cvs 

Senna artemisioides 

Senna nemophila 

Senna phyllodinea 

Senna wislizenii 


Mulga 

Sweet Acacia 
Shoestring Acacia 
Palo Blanco 
Cascalote 

Desert Willow 

Texas Ebony 
Feather Bush 

Olive 

Desert Ironwood 
Mexican Palo Verde 
NCN 

Palo Verde 

Littleleaf Palo Verde 
Palo Brea 

Western Cottonwood 
Argentine Mesquite 
Chilean Mesquite 
Texas Honey Mesquite 
NCN 

Screw Bean 

Arizona Mesquite 
Smoke Tree 


Mexican Blue Palm 
Mediterranean Fan Palm 
Date Palm 

California Fan Palm 
Mexican Fan Palm 


Indian Mallow 
Catclaw Acacia 
Desert Honeysuckle 


Fourwing Saltbush 
Big Saltbush 

Broom Baccharis 

Bird of Paradise Bush 
Mexican Bird of Paradise Bush 
Red Bird of Paradise Bush 
Baja Fairy Duster 

Pink Fairy Duster 

NCN 

Desert Hackberry 
Texas Olive 

Little-leaf Cordia 

NCN 

Black Dalea 

Trailing Indigo Bush 
Indigo Bush 

Acton Encelia 
Incienso 

NCN 

Chuparosa 

Mexican Honeysuckle 
Creosote Bush 

NCN 

Texas Ranger 
Chihuahuan Sage 
Lady’s Slipper 

NCN 


Desert Ruellia 
Autumn Sage 
Feathery Cassia 
Desert Cassia 
Silvery Cassia 
Shrubby Senna 
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Above: Caesalpinia pulcherrima 
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Above: Dalea frutescens 











Below: Agave desmettiana ‘Variegata’ 


Shrubs continued 
Simmondsia chinensis 
Sophora secundiflora 
Tecoma stans + cvs 
Tecoma x ‘Orange Jubilee’ 
Tecoma x‘Sunrise’ 
Tecoma x ‘Orange Jubilee’ 
Tecoma x ‘Sunrise’ 


Ground Covers 
Baccharis ‘Centennial’ 
Baccharis ‘Starn’ 
Dalea greggii 


Perennials 

Asclepias subulata 

Baileya multiradiata 
Ericameria laricifolia + cv 
Euphorbia milii + cvs 
Melampodium leucanthum 
Penstemon eatonii 
Penstemon palmeri 
Penstemon parryi 

Ruellia brittoniana + cvs 
Sphaeralcea ambigua + cvs 
Verbena rigida 


Grasses 

Muhlenbergia capillaris 
Muhlenbergia dubia 
Muhlenbergia dumosa 
Muhlenbergia rigens 
Sporobolus airoides 


Jojoba 
Mescal Bean 
Yellow Bells 
NCN 

NCN 

NCN 

NCN 


Centennial Desert Broom 
NCN 
Trailing Indigo Bush 


Desert Milkweed 
Desert Marigold 
Turpentine Bush 
Crown of Thorns 
Blackfoot Daisy 
Firecracker Penstemon 
Scented Penstemon 
Parry's Penstemon 
Mexican Petunia 
Apricot Mallow 
NCN 


Pink Muhly 
Mexican Muhly 
Bamboo Muhly 
Deer Grass 
Alkalai Sacaton 


Agaves, Aloes, Cacti, Nolina, Succulents and Yuccas 


Agave americana + cvs 
Agave angustifolia 
Agave bracteosa 

Agave colorata 

Agave deserti 

Agave desmettiana + cv 
Agave filifera 

Agave geminiflora 
Agave ocahui 

Agave parryi + var 
Agave potatorum 
Agave tequilana + cv 
Agave victoriae-reginae 
Agave vilmoriniana 
Aloe ‘Blue Elf’ 

Aloe vera 

Beaucarnea species 
Carnegiea gigantea 
Cereus peruvianus + cv 
Dasylirion acrotriche 
Dasylirion quadrangulatum 
Dasylirion wheeleri 
Echinocactus grusonii 
Fouquieria splendens 
Hesperaloe funifera 
Hesperaloe parviflora 
Nolina microcarpa 
Nolina parryi 

Opuntia species + var 
Pachycereus marginatus 
Pedilanthus macrocarpus 
Yucca baccata 

Yucca brevifolia 

Yucca elata 

Yucca rostrata 


NCN 

Spider Agave 

Mescal 

Desert Agave 

NCN 

NCN 

Twin-flowered Agave 
Ocahui 

Artichoke Agave 
NCN 

Tequila Agave 
Queen Victoria Agave 
Octopus Agave 
NCN 

Medicinal Aloe 
Bottle Palm 
Saguaro 

Apple Cactus 

Green Desert Spoon 
Mexican Grass Tree 
Desert Spoon 
Golden Barrel Cactus 
Ocotillo 

Giant Hesperaloe 
Red Yucca 

Beargrass 

Parry Beargrass 
Beavertail Cactus 
Mexican Fence Post Cactus 
Lady’s Slipper 
Banana Yucca 
Joshua Tree 
Soaptree Yucca 
Beaked Yucca 
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Plant Lists 
Southwestern Garden Plants 


This listis comprised of plants that are adapted to high levels of 
heat, aridity and drought. Many are native to the southwestern 
United States and Mexico and are among the best choices 
for landscapes and gardens in low and intermediate desert 
climate zones. They are also well suited for planting in dry 
inland and valley zones throughout southern California. 

The chart below illustrates the range of supplemental 
moisture needed by plants in this palette. This range varies 
from moderate to very low and indicates reduced amounts of 
moisture during the summer months. Tree species on this list 
naturally grow near washes and grow better with moderate 
to low amounts of moisture when grown in ornamental 
landscapes and gardens. Agaves, cacti and yuccas store 
moisture that helps endure long periods of drought. These 
plants can be organized into hydrozones and be sustained 
with separate irrigation systems for many successful planting 
combinations. 










































































Below: Parkinsonia ‘Desert Museum’ 
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Plant Lists 
Subtropical Garden Plants 


This list contains plants from many regions of the world. 
In spite of this large geographic range, most are adapted to 
mild climate zones where there is little winter frost and often 
many months of warm and sunny summer conditions. They 
are commonly referred to as subtropical plants to indicate 
their sensitivity to cold. 

This list includes many brightly flowering trees, shrubs 
and vines that are recognized as some of the most colorful 
landscape plants available for ornamental gardens. A closer 
review, reveals a diverse range of foliage size and color that 
often produces a lush impression. Such plants are commonly 
grouped into tight planting arrangements to produce multiple 
layers of color and shade. 

Subtropical plants are well suited to central and southern 
California’s coastal zones where warm summer temperatures 
are common. They do best with protection from salt spray 
and wind, and thrive in rich soils with regular moisture. They 
are also highly successful in mild inland and valley zones 
when planted in microclimates that receive shelter them 
from cold winter temperatures. Some are tough enough to 
grow in low desert zones that experience high levels of heat 
and aridity when provided with good protection from the 
hot sun and regular water. Several horticultural palettes that 
include plants from this list are found in Section Three - Plant 
Palettes, which provides examples of compatible species for 
various design situations. 


Below: Erythrina x sykesii, San Diego 
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Trees 

Bauhinia x blakeana 
Bauhinia forficata 
Bauhinia variegata + cv 
Calodendrum capense 
Cassia leptophylla 
Chorisia insignis 
Chorisia speciosa 
Erythrina x bidwillii 
Erythrina caffra 
Erythrina coralloides 
Erythrina crista-galli 
Erythrina humeana 
Erythrina x sykesii 
Euphorbia cotinifolia 
Ficus auriculata 

Ficus benjamina + cv 
Ficus elastica + cvs 
Ficus macrophylla 

Ficus microcarpa 

Ficus religiosa 

Ficus rubiginosa 
Harpephyllum caffrum 
Hymenosporum flavum 
Jacaranda mimosifolia + cv 
Leucadendron argenteum 
Michelia champaca 
Michelia doltsopa 
Psidium species + cvs 
Schefflera actinophylla 
Spathodea campanulata + cv 
Stenocarpus sinuatus 
Tabebuia chrysotricha 
Tabebuia impetiginosa 
Thevetia peruviana 
Thevetia thevetioides 


Palms and Cycads 
Acoelorraphe wrightii 


Archontophoenix cunninghamiana 


Caryota gigas 

Caryota mitis 

Caryota urens 

Dioon edule 

Dioon spinulosum 
Howea forsteriana 
Phoenix roebelenii 
Ravenea rivularis 
Syagrus romanzoffianum 


Shrubs 

Bauhinia galpinii 

Brugmansia species + cvs 
Brunfelsia pauciflora + cvs 
Calliandra haematocephala + cv 
Calliandra surinamensis 
Carissa macrocarpa + cvs 
Euphorbia cotinifolia 

Ficus lyrata 

Gardenia thunbergia 

Hibiscus rosa-sinensis + cvs 
lochroma cyaneum 
Jasminum angulare 
Jasminum laurifolium nitidum 
Justicia brandegeana + cv 
Lantana camara + cvs 
Lantana montevidensis + cv 
Michelia species + cvs 
Monstera deliciosa 
Philodendron species + cvs 


Hong Kong Orchid Tree 
Brazilian Butterfly Tree 
Purple Orchid Tree 
Cape Chestnut 

Gold Medallion Tree 
White Floss Silk Tree 
Silk Floss Tree 

Bidwill’s Coral Tree 
Coast Coral Tree 
Naked Coral Tree 
Cockspur Coral Tree 
Natal Coral Tree 
Australian Coral Tree 
Caribbean Copper Plant 
Roxburgh Fig 
Benjamin Fig 

Rubber Tree 

Moreton Bay Fig 
Indian Laurel Fig 
Bo-tree 

Rustyleaf Fig 

Kaffir Plum 
Sweetshade 
Jacaranda 

Silver Tree 

Champaca 

NCN 

Guava 


Queensland Umbrella Tree 


African Tulip Tree 
Firewheel Tree 
Golden Trumpet Tree 
Pink Trumpet Tree 
Yellow Oleander 
Giant Thevetia 


Everglade Palm 
King Palm 

Giant Fishtail Palm 
Clustered Fishtail Palm 
Jggery Palm 
Chestnut Dioon 
Giant Dioon 
Paradise Palm 
Pigmy Date Palm 
Majesty Palm 
Queen Palm 


Red Bauhinia 
Angel's Trumpet 


Yesterday-Today-Tomorrow 


Pink Powder Puff 
Surinam Powder Puff 
Natal Plum 

Caribbean Copper Plant 
Fiddleleaf Fig 

White Gardenia 
Chinese Hibiscus 

NCN 

South African Jasmine 
Angelwing Jasmine 
Shrimp Plant 

Yellow Sage 

Trailing Lantana 


NCN 
Split-leaf Philodendron 
Philodendron 
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Above: Chorisia speciosa, LA County 
Arboretum 


Below: Syagrus romanzoffianum with 
Phoenix roebelenii 
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Above: Hedychium species 





Above: Asplenium bulbiferum 


Below: Petrea volubilis 





Shrubs continued 
Plumeria species + cvs 
Psidium species + cvs 
Roldana petasitis 
Schefflera arboricola 
Schefflera elegantissima 
Schefflera pueckleri 
Solanum rantonnetii + cv 
Thevetia peruviana 
Thevetia thevetioides 
Tibouchina heteromalla 
Tibouchina urvilleana 


Vines 

Antigonon leptopus + cvs 
Beaumontia grandiflora 
Bougainvillea glabra 
Bougainvillea spectabilis + cvs 
Cissus antarctica 

Cissus hypoglauca 

Cissus rhombifolia + cvs 
Combretum fruticosum 
Distictis species + cvs 
Ipomoea indica 

Lonicera hildebrandiana 
Mandevilla species + cvs 
Pandorea jasminoides + cvs 
Pandorea pandorana + cv 
Petrea volubilis 

Podranea ricasoliana 
Pyrostegia venusta 
Rhoicissus capensis 
Solandra maxima 
Solanum seaforthianum 
Solanum wendlandii 
Tetrastigma voinierianum 
Thunbergia alata + cv 
Thunbergia grandiflora 
Thunbergia gregorii 
Vigna caracalla 


Perennials 

Agapanthus species + cvs 
Astelia chathamica ‘Silver Spear’ 
Billbergia nutans 

Canna cultivars 

Cuphea hyssopifolia 
Cuphea ignea 

Cuphea micropetala + cv 
Cuphea x purpurea 

Ensete ventricosum + cv 
Felicia amelloides 
Hedychium species + cvs 
Helichrysum petiolare + cvs 
Musa x paradisiaca 
Pelargonium species + cvs 
Russelia equisetiformis 
Strelitzia juncea 

Strelitzia nicolai 

Strelitzia reginae 


Ferns 

Asplenium bulbiferum 
Asplenium nidus 
Blechnum brasiliense 
Blechnum occidentale 
Cyathea cooperi 
Microlepia strigosa 
Phlebodium aureum 
Rumohra adiantiformis 


Frangipani 
Guava 

Velvet Groundsel 
Hawaiian Elf Schefflera 
NCN 

NCN 

Nightshade 
Yellow Oleander 
Giant Thevetia 
NCN 

Princess Flower 


Coral Vine 

Easter Lily Vine 
Bougainvillea 
Bougainvillea 
Kangaroo Treebine 
Water Vine 

Grape lvy 

Orange Flame Vine 
Trumpet Vine 

Blue Dawn Flower 
Giant Burmese Honeysuckle 
NCN 

Bower Vine 

Wonga Wonga Vine 
Queen’s Wreath Vine 
Pink Trumpet Vine 
Flame Vine 
Evergreen Grape 
Cup-of-Gold Vine 
Brazilian Nightshade 
Costa Rican Nightshade 
NCN 

Black-eyed Susan 
Sky Flower 

Orange Clock Vine 
Snail Vine 


Lily-of-the-Nile 
Silver Spear 
Queen's Tears 
Canna 

False Heather 
Cigar Plant 

Candy Corn Plant 
Bat-faced Cuphea 
Abyssinian Banana 
Blue Marguerite 
Ginger Lily 
Licorice Plant 
Banana Palm 
Geranium 

Coral Fountain 
NCN 

Giant Bird of Paradise 
Bird of Paradise 


Mother Fern 

Bird’s Nest Fern 
NCN 

Hammock Fern 
Australian Tree Fern 
Lace Fern 

Hare's Foot Fern 
Leather Fern 
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Plant Lists 
Subtropical Garden Plants 


Many subtropical plants in ornamental landscapes and 
gardens maintain good year round character and grow best 
with regular moisture. This moisture is critical for sustaining 
the most active spring through summer growing stages. 
Flowering often begins when daylight hours are long and 
warm temperatures are consistent. 

Irrigation for these plants should be reduced by mid to 
late summer to avoid encouraging late season growth that 
can be sensitive to frost. This is particularly desirable for 
plants grown in cooler climate zones. Additionally, some 
species with late flowering seasons such as the silk floss 
tree, bougainvillea and lantana will produce more intensive 
floral displays with less water from mid to late summer while 
warm daytime temperatures are still common. The majority 
of plants in this list have a moderate plant factor, indicating 
supplemental moisture requirements from 40-60% of ETo. 
Seasonal distribution of moisture is shown in the chart below. 





Irrigation Group 1 - Subtropical Plants 
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Plant Lists 
Woodland Garden Plants 


A large number of ornamental plants commonly grown in 
California are native to cooler and wetter climate zones 
and habitat conditions. Not only are winters cooler and 
have greater precipitation, but summers are shorter and the 
growing season is ended by cool temperatures in early fall. 
A number of plants included on this list are among the best 
known for fall foliage color; others have colorful berries and 
early spring flowering. Many popular trees including sweet 
gum, Southern magnolia and sawleaf zelkova are widely 
planted for their stately character. All of these plants can 
be combined to achieve woodland style plantings with tall 
overstory trees, abundant shade and distinctive seasonal 
character. 

Plants on this list are highly adapted to inland and valley 
climate zones across California. They thrive in deep soils 
and with regular moisture. Many species that are grown in 
southern California show signs of leaf burn after a long, dry 
and warm summer season that often extends into fall. The 
use of organic mulch works well on top of the soil around 
plants to retain moisture, reduce surface soil temperatures 
and release nutrients. A number of horticultural palettes that 
include plants from this list are found in Section Three - Plant 
Palettes, which provides examples of compatible species for 
various design situations. 
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Trees 

Acer negundo + ssp 

Acer palmatum + cvs 

Acer platanoides 

Acer saccharinum 

Aesculus x carnea 

Carya illinoinensis 

Cercis canadensis + cvs 
Cornus florida 

Cryptomeria japonica + cvs 
Ginkgo biloba + cvs 

Gleditsia triacanthos + cvs 
llex x altaclerensis ‘Wilsonii’ 
Koelreuteria paniculata 
Liquidambar formosana 
Liquidambar styraciflua + cvs 
Liriodendron tulipifera 
Magnolia grandiflora + cvs 
Magnolia x soulangeana + cvs 
Metasequoia glyptostroboides 
Pistacia chinensis 
Podocarpus macrophyllus + cv 
Prunus x blireiana + cvs 
Prunus cerasifera + cvs 

Pyrus calleryana + cvs 

Pyrus kawakamii 

Quercus palustris 

Robinia x ambigua + cvs 
Robinia pseudoacacia 
Sequoia sempervirens + cvs 
Taxodium distichum 
Taxodium mucronatum 
Zelkova serrata 


Shrubs 

Abelia‘Edward Goucher’ 
Abelia x grandiflora + cvs 
Abutilon species + cvs 
Berberis aquifolium + cvs 
Berberis darwinii 

Berberis japonica var. bealei 
Berberis lomariifolia 
Berberis thunbergii + cvs 
Camellia japonica 

Camellia reticulata 

Camellia sasanqua 
Chaenomeles japonica 
Chaenomeles speciosa 
Chaenomeles x superba 
Cotinus coggygria + cvs 
Cotoneaster horizontalis 
Cotoneaster lacteus 
Cotoneaster salicifolius + cv 
Elaeagnus x ebbingei + cvs 
Elaeagnus pungens + cvs 
Hydrangea macrophylla + cvs 
Hypericum ‘Hidcote’ 
Hypericum ‘Rowallane’ 
Iberis sempervirens + cvs 
llex x altaclerensis ‘Wilsonii’ 
llex aquifolium + cvs 

llex cornuta + cvs 

Ilex vomitoria + cvs 
Juniperus species + cvs 
Magnolia stellata 

Magnolia x soulangeana + cvs 
Nandina domestica + cvs 
Osmanthus fragrans 
Photinia x fraseri 

Photinia glabra 


Box Elder 

Japanese Maple 
Norway Maple 

Silver Maple 

Red Horsechestnut 
Pecan 

Eastern Redbud 
Flowering Dogwood 
Japanese Cedar 
Maidenhair Tree 
Honey Locust 
Wilson Holly 
Goldenrain Tree 
Chinese Sweet Gum 
American Sweet Gum 
Tulip Tree 

Southern Magnolia 
Saucer Magnolia 
Dawn Redwood 
Chinese Pistache 
Yew Pine 

Flowering Plum 
Purple-leaf Plum 
Callery Pear 
Evergreen Pear 

Pin Oak 

NCN 

Black Locust 

Coast Redwood 
Bald Cypress 
Montezuma Cypress 
Sawleaf Zelkova 


Edward Goucher Abelia 
Glossy Abelia 
Flowering Maple 
Oregon Grape 
Darwin Barberry 
Leatherleaf Mahonia 
NCN 

Japanese Barberry 
Japanese Camellia 
Reticulata Camellia 
Sasanqua Camellia 


Japanese Flowering Quince 


NCN 

NCN 

Smoke Tree 

Rock Cotoneaster 
Red Clusterberry 
Willowleaf Cotoneaster 
NCN 

Silverberry 

Bigleaf Hydrangea 
NCN 

NCN 

Evergreen Candytuft 
Wilson Holly 
English Holly 
Chinese Holly 
Yaupon 

Chinese Juniper 
Star Magnolia 
Saucer Magnolia 
Heavenly Bamboo 
Sweet Olive 
Fraser's Photinia 
Japanese Photinia 
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Above: Liquidambar styraciflua 
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Below: Gleditsia triacanthos ‘Sunburst’ 
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Above: Rhododendron cultivar 


_ 


= 





Below: Polystichum polyblepharum 


Shrubs continued 

Photinia serratifolia 
Pittosporum eugenioides + cv 
Pittosporum tenuifolium + cvs 
Pittosporum tobira + cvs 
Prunus caroliniana + cvs 
Prunus laurocerasus + cvs 
Rhododendron species + cvs 
Syringa x hyacinthiflora 
Syringa x chinensis 

Syringa x laciniata 

Syringa vulgaris + cvs 
Viburnum awabuki 

Viburnum rhytidophyllum 
Viburnum suspensum 
Xylosma congestum + cv 


Vines 

Bignonia capreolata 
Campsis species + cvs 
Clematis armandii 

Clematis hybrids 
Clytostoma callistegioides 
Gelsemium sempervirens 
Parthenocissus quinquefolia 
Parthenocissus tricuspidata 
Trachelospermum jasminoides 
Wisteria floribunda + cvs 
Wisteria sinensis + cvs 


Perennials 

Bergenia cordifolia 
Bergenia crassifolia 
Campanula species + cvs 
Clivia miniata 

Liriope muscari + cvs 
Ophiopogon species + cvs 


Ground Covers 

Cotoneaster dammeri ‘Lowfast’ 
Cotoneaster salicifolius ‘Repens’ 
Duchesnea indica 

Hypericum calycinum 

Fragaria chiloensis 

Liriope spicata 

Juniperus procumbens + cvs 
Juniperus rigida conferta 
Trachelospermum asiaticum 
Trachelospermum japonicum 
Vinca minor 


Ferns 

Adiantum species 
Nephrolepis cordifolia 
Polystichum polyblepharum 
Rumohra adiantiformis 


Grasses and Sedges 
Calamagrostis x acutiflora + cv 
Calamagrostis foliosus 
Calamagrostis nutkaensis 
Festuca mairei 

Festuca rubra + cvs 

Miscanthus ‘Giganteus’ 
Miscanthus sinensis + cvs 
Miscanthus transmorrisonensis 
Sesleria autumnalis 

Sesleria caerulea 


Chinese Photinia 

NCN 

NCN 

Tobira 

Carolina Laurel Cherry 
English Laurel 

Azalea 

Early Flowering Lilac 
Chinese Lilac 

NCN 

Common Lilac 

Sweet Viburnum 
Leatherleaf Viburnum 
Sandankwa Viburnum 
Shiny Xylosma 


Crossvine 

Trumpet Creeper 
Evergreen Clematis 
Clematis 

Violet Trumpet Vine 
Carolina Jessamine 
Virginia Creeper 
Boston Ivy 

Star Jasmine 
Japanese Wisteria 
Chinese Wisteria 


Heartleaf Bergenia 
Winter-blooming Bergenia 
Bellflower 

Kaffir Lily 

Big Blue Lily Turf 

Mondo Grass 


Bearberry Cotoneaster 
NCN 

Mock Strawberry 
Aaron's Beard 

Wild Strawberry 
Creeping Lily Turf 
Japanese Garden Juniper 
Shore Juniper 

NCN 

Star Jasmine 

NCN 


Maidenhair Fern 
Southern Sword Fern 
Japanese Tassel Fern 
Leather Fern 


Feather Reed Grass 
Mendocino Reed Grass 
Pacific Reed Grass 
Atlas Fescue 

Creeping Red Fescue 
Giant Silver Grass 
Eulalia 

Taiwanese Miscanthus 
Autumn Moor Grass 
Blue Moor Grass 
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IG Plant Lists 


Woodland Garden Plants 


1 

1 

1 

1 Woodland garden plants included in this list grow best 
1 with regular moisture throughout the year. This results 
1 in an irrigation schedule that closely follows the monthly 
1 reference evapotranspiration in order to replace soil moisture 
1 as itis depleted. Most species have a moderate plant factor, 
1 indicating supplemental moisture needs ranging from 40- 
1 60% of ETo; a few do best with high amounts of moisture. 
1 This moisture range is illustrated in the chart shown below. 
1 Plants adapted to cooler climate zones with higher levels 
1 of precipitation often benefit from soils with higher organic 
1 content to facilitate moisture retention and nutrient exchange. 
1 Additionally, surface mulches can help retain soil moisture 

and decompose to release nutrients into the soil. 
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1 Irrigation Group 1 - Woodland Garden Plants 
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1 
Below: A woodland planting, including Magnolia grandiflora, 


Cornus florida and Rhododendron Southern Indica cultivars 
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Plant Lists 
Asian Garden Plants 


The Asian garden plants list brings attention to the 
abundance of garden plants that come from various regions 
throughout Asia. Like any large geographic area, there 
are several different climate zones; plants included in this 
list are adapted to temperate climate conditions with cool 
and moist winters and warm, but short summer seasons. 
These plants have been used in Asian style gardens around 
the world and are highly popular in California. There is a 


Trees 

Acer palmatum + cvs 
Cryptomeria japonica + cvs 
Ginkgo biloba + cvs 
Liquidambar formosana 
Metasequoia glyptostroboides 
Michelia champaca 

Michelia doltsopa 

Pinus thunbergii 

Pistacia chinensis 

Podocarpus henkelii 
Podocarpus macrophyllus + cv 


Japanese Maple 
Japanese Cedar 
Maidenhair Tree 
Chinese Sweet Gum 
Dawn Redwood 
Champaca 

NCN 

Japanese Black Pine 
Chinese Pistache 
Long-leafed Yellowwood 
Yew Pine 


pleasing balance of evergreen and deciduous plants on this Prunus species + cvs Flowering Cherry & Plum 
list, as well as many choices providing flowers, berries and Pyrus calleryana + cvs Callery Pear 

fall color. This can be seen by the presence of such plants Pyrus kawakamii Evergreen Pear 

as camellias, barberries and maidenhair trees. Some of the Salix babylonica + cvs Weeping Willow 


finest shade tolerant plants such as liriope, mondo grass and 
bamboo are found among these plants. Additionally, sweet 
olive and Michelia species add unforgettable fragrance to 
many plantings. 


G 
Asian garden plants are adaptable to a number of climate Cycas revoluta Sago Palm 1 ARE RURGUAy Ac 
zones throughout California. They are naturally adapted to Rhapis excelsa Lady Palm 1 Dac en create aa oune yeas 
zones with clearly defined seasons, particularly in the central Rhapis humilis Slender Lady Palm ] : mee eat 
and northern parts of the state. However, these plants grow Arab Below: Aucuba japonica eioronicl : 
remarkably well in warmer and dryer zones when they are s a : ' 
planted in shady microclimates with regular moisture. As Abelia species + cvs Abelia 


in many landscape plantings, trees are essential in bringing 
scale and structure to the design, and in providing shade for 
understory plants. 

Several horticultural plant palettes that include plants 
from this list are found in Section Three - Plant Palettes, 
which provide examples of compatible species for various 
design situations. 





Sophora japonica 
Zelkova serrata 


Palms and Cycads 


Abutilon cultivars 

Aucuba japonica + cvs 
Berberis japonica var. bealei 
Berberis lomariifolia 
Berberis thunbergii + cvs 
Camellia japonica + cvs 
Camellia reticulata + cvs 
Camellia sasanqua + cvs 
Chaenomeles japonica 


Magnolia stellata 
Magnolia x soulangeana + cvs 


Japanese Pagoda Tree 
Sawleaf Zelkova 


Flowering Maple 

Japanese Aucuba 
Leatherleaf Mahonia 

NCN 

Japanese Barberry 
Japanese Camellia 
Reticulata Camellia 
Sasanqua Camellia 
Japanese Flowering Quince 


Cotoneaster horizontalis Rock Cotoneaster 

Bellane Paraieanianeant Cotoneaster lacteus Red Clusterberry 

: Fatsia japonica Japanese Aralia 

Gardenia augusta + cvs Gardenia 
Hydrangea macrophylla + cvs Bigleaf Hydrangea 
Juniperus species + cvs Juniper 
llex cornuta + cvs Chinese Holly 
Loropetalum chinense + cvs NCN 


Star Magnolia 
Saucer Magnolia 


Michelia x foggii NCN 

Michelia yunnanensis NCN 

Nandina domestica + cvs Heavenly Bamboo 
Osmanthus fragrans Sweet Olive 
Photinia glabra Japanese Photinia 
Pinus mugo Mugo Pine 
Pittosporum tenuifolium + cvs NCN 

Pittosporum tobira + cvs Mock Orange 
Rhaphiolepis indica + cvs India Hawthorn 
Rhododendron species + cvs Rhododendron 


Bamboo and Grasses 
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Bambusa multiplex ‘Alphonse Karr’ 
Bambusa multiplex ‘Golden Goddess’ 
Bambusa multiplex ‘Riviereorum’ 
Bambusa oldhamii 

Bambusa textilis Weaver's Bamboo 
Bambusa ventricosa Buddha's Belly Bamboo 
Bambusa vulgaris ‘Vittata’ NCN 

Phyllostachys aurea Golden Bamboo 
Phyllostachys bambusoides + cvs Giant Timber Bamboo 
Phyllostachys nigra Black Bamboo 
Pleioblastus auricomus NCN 

Pleioblastus pygmaeus + cvs Pygmy Bamboo 
Pleioblastus shibuyanus ‘Tsuboi’ Dwarf Variegated Bamboo 


Alphonse Karr Bamboo 
Golden Goddess Bamboo 
Chinese Goddess Bamboo 
Oldham Bamboo 
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Above: Wisteria sinensis ‘Rosea’ 


Below: Juniperus communis ‘Nana’ 





Perennials, Ferns and Grasses 
Aspidistra elatior + cv 
Cyrtomium falcatum 

Cyrtomium fortunei 

Duchesnea indica 

Imperata cylindrica ‘Red Baron’ 
Juncus effusus + cvs 

Liriope muscari + cvs 

Miscanthus sinensis + cvs 
Ophiopogon jaburan 
Ophiopogon japonicus + cvs 
Ophiopogon planiscapus ‘Nigrescens’ 
Pennisetum orientale 
Polystichum polyblepharum 
Rumohra adiantiformis 

Sesleria autumnalis 


Ground Covers 

Ajuga reptans + cvs 

Campanula species + cvs 
Duchesnea indica 

Liriope spicata 

Juniperus procumbens + cvs 
Juniperus rigida conferta 
Ophiopogon japonicus + cvs 
Ophiopogon planiscapus ‘Nigrescens’ 
Pleioblastus auricomus 
Pleioblastus pygmaeus + cvs 
Pleioblastus shibuyanus ‘Tsuboi’ 
Soleirolia soleirolii 
Trachelospermum asiaticum 
Trachelospermum japonicum 
Vinca minor 


Vines 

Fatshedera lizei 

Jasminum polyanthum 
Trachelospermum jasminoides 
Wisteria floribunda + cvs 
Wisteria sinensis + cvs 


on. ta eS = 
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Cast-lron Plant 
Japanese Holly Fern 
NCN 

Indian Mock Strawberry 
Japanese Blood Grass 
Common Rush 

Big Blue Lily Turf 
Eulalia 

Giant Lily Turf 

Mondo Grass 

Black Mondo Grass 
Chinese Fountain Grass 
Japanese Tassel Fern 
Leather Fern 

Autumn Moor Grass 


Carpet Bugle 

Bellflower 

Indian Mock Strawberry 
Creeping Lily Turf 
Japanese Garden Juniper 
Shore Juniper 

Mondo Grass 

Black Mondo Grass 

NCN 

Pygmy Bamboo 

Dwarf Variegated Bamboo 
Baby's Tears 

NCN 

Star Jasmine 

NCN 


NCN 

NCN 

Star Jasmine 
Japanese Wisteria 
Chinese Wisteria 


Below: Trachelospermum asiaticum ground cover with Pinus mugo lower left 
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Plant Lists 
Asian Garden Plants 


Asian garden plants included in this list grow best with 
regular soil moisture throughout the year. This results in 
an irrigation schedule that closely follows monthly climate 
conditions and replaces soil moisture as it becomes depleted. 
Most species have a moderate plant factor, indicating 
supplemental moisture needs ranging from 40-60% of ETo; 
a few do best with high amounts of moisture from 60-80% 
and should be grouped into hydrozones with appropriate 
irrigation. The moisture range for this group of plants is 
illustrated in the chart shown below. 

Asian garden plants benefit from soils with higher organic 
content to enhance moisture retention, achieve lightly 
acid conditions and increase levels of nutrient exchange 
and biological activity. They also grow well with organic 
mulches that reduce evaporation and release nutrients into 
the soil through decomposition. 





Irrigation Group 1 - Asian Garden Plants 


Nay[ nu Ruger No ec 
aay 



































Copyright © Robert C. Perry - Plant Lists 57 
www.landdesignpublishing.com 


Plant Lists 
Coastal Garden Plants 


Landscapes and gardens in coastal zones are exposed to 
a combination of climate conditions that deserve special 
attention. On one hand, seasonal temperatures are moderated 
by the influence of the Pacific Ocean; winter temperatures 
are milder and summer heat is lower. Frost in Plant Climate 
Zones 17 and 24 is infrequent, averaging two to five days 
per year. Areas in southern California have a potential year 
round growing season. ETo levels in these zones are the 
lowest in the state. This reflects the combined influence of 
reduced temperatures with increased humidity and summer 
fog. Seasonal precipitation is more frequent and highest in 
northern coastal areas and can often meet the moisture needs 
of plants throughout winter months. Southern latitudes are 
drier; some supplemental moisture during winter is desirable, 
particularly during extended dry spells and drought cycles. 

Plants in coastal zones are exposed to salt and sand laden air 
and winds that can damage foliage and impact soil conditions. 
Plants along the immediate coastal edge are often shaped into 
lower growing forms and inundated with layers ofsand. These 
extreme conditions are quickly mitigated by the presence 
of buildings, walls and large trees which produce sheltered 
microclimates that greatly improve growing conditions. This 
list brings attention to plants that are well adapted to coastal 
zones. Some of these plants can tolerate extreme coastal edge 
conditions while most are well adapted to coastal humidity, 
moderated temperatures and little frost. 


Coastal Exposure Legend 


1 
2 


Coastal Edge with salt spray and sand 
Sheltered from salt spray and sand 


Below: Baccharis pilularis 
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Trees 

Agonis flexuosa + cvs 
Araucaria heterophylla 
Casuarina equisetifolia 
Dracaena draco 

Cupressus macrocarpa + cvs 
Eucalyptus conferruminata 
Eucalyptus ficifolia 

Ficus elastica + cvs 

Ficus microcarpa 

Ficus rubiginosa 
Melaleuca nesophila 
Melaleuca quinquenervia 
Metrosideros excelsus 
Myoporum laetum + cv 
Pinus radiata 

Pinus torreyana 


Shrubs 

Acacia podalyriifolia 

Acca sellowiana 

Arctostaphylos edmundsii + cvs 
Arctostaphylos hookeri + cvs 
Arctostaphylos ‘Howard McMinn’ 
Arctostaphylos pumila 
Arctostaphylos uva-ursi + cvs 
Artemisia arborescens 
Artemisia californica + cvs 
Artemisia ‘Powis Castle’ 

Atriplex lentiformis ssp. breweri 
Baccharis pilularis + cvs 

Carissa macrocarpa + cvs 
Ceanothus gloriosus + cvs 
Ceanothus maritimus 
Ceanothus thyrsiflorus var. griseus 
Cistus species + cvs 

Coprosma repens + cvs 
Coreopsis gigantea 

Echium candicans + cv 
Elaeagnus pungens + cvs 
Encelia californica + cv 
Eriogonum arborescens 
Eriogonum cinereum 
Eriogonum fasciculatum + cvs 
Eriogonum giganteum 
Eriogonum grande + var 
Escallonia species + cvs 
Galvezia speciosa + cv 

Hakea suaveolens 

Isomeris arborea 

Juniperus procumbens + cvs 
Juniperus rigida conferta + cvs 
Lavatera assurgentiflora + cv 
Lavatera maritima 
Leptospermum laevigatum + cv 
Leptospermum scoparium + cvs 
Leucadendron species + cvs 
Leucospermum species + cvs 
Lupinus arboreus 

Melaleuca armillaris 

Melaleuca nesophila 
Metrosideros collina + cv 
Myoporum laetum + cv 
Myoporum x ‘Pacifica’ 

Myrica californica 

Pittosporum crassifolium + cv 


Polygala fruticosa ‘Petite Butterflies’ 


Rhus integrifolia 
Rhus lentii 
Rosmarinus officinalis + cvs 


Peppermint Tree 
Norfolk Island Pine 
Horsetail Tree 
Dragon Tree 
Monterey Cypress 
Bushy Yate 
Red-flowering Gum 
Rubber Tree 

Indian Laurel Fig 
Rustyleaf Fig 

Pink Melaleuca 
Cajeput Tree 

N Z Christmas Tree 
NCN 

Monterey Pine 
Torrey Pine 


Pearl Acacia 
Pineapple Guava 
Little Sur Manzanita 
Monterey Manzanita 
McMinn Manzanita 
Dune Manzanita 
Kinnikinnick 

NCN 

California Sagebrush 
NCN 


Brewer Saltbush 
Coyote Brush 

Natal Plum 

Point Reyes Ceanothus 
NCN 

Carmel Creeper 
Rockrose 

Mirror Plant 

Giant Coreopsis 

Pride of Madeira 
Silverberry 

Coastal Encelia 

St Cruz Island Buckwheat 
Ashyleaf Buckwheat 
Common Buckwheat 
St. Catherine's Lace 
Island Buckwheat 
Escallonia 

Island Bush Snapdragon 
Sweet-scented Hakea 
Bladderpod 

Japanese Garden Juniper 
Shore Juniper 

Tree Mallow 

Sea Mallow 

Australian Tea Tree 
New Zealand Tea Tree 
NCN 

NCN 

Coastal Bush Lupine 
Drooping Melaleuca 
Pink Melaleuca 

Lehua 

NCN 

NCN 

Pacific Wax Myrtle 
Karo 

NCN 

Lemonade Berry 

Pink Flowering Sumac 
Rosemary 
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Above: Melaleuca nesophila 





ie : » | 
Above: Asteriscus maritimus with 
Leucospermum cordifolium ‘Flame Spike’ 


Below: Aloe plicatilis 
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oes 
Above: Senecio talinoides ssp. 
mandraliscae 


Below: Aeonium ‘Sunburst’ 





Shrubs continued 
Salvia brandegeei 
Salvia leucophylla + cvs 
Salvia mellifera + cvs 


Santolina chamaecyparissus + cvs 


Thevetia peruviana 
Westringia fruticosa + cvs 


Westringia‘Wynyabbie Gem’ 


Palms 

Chamaerops humilis 
Phoenix canariensis 
Phoenix roebilinii 
Syagrus romanzoffianum 
Washingtonia robusta 


Santa Rosa Island Sage 
Purple Sage 

Black Sage 

Lavender Cotton 
Yellow Oleander 

Coast Rosemary 

NCN 


Mediterranean Fan Palm 
Canary Island Date Palm 
Pygmy Date Palm 
Queen Palm 

Mexican Fan Palm 


Carex, Grasses, Perennials and Rushes 


Achillea millefolium + cvs 
Armeria maritima + cvs 


Artemisia pycnocephala + cv 


Asteriscus maritimus + cv 
Asteriscus sericeus 
Bulbine frutescens + cv 
Carex glauca 

Carex pansa 

Carex praegracilis 


Chondropetalum elephantinum 


Chondropetalum tectorum 
Erigeron glaucus + cvs 
Eriogonum grande + var 
Fragaria chiloensis 

Gazania species + cvs 
Juncus patens 

Leymus condensatus + cvs 
Leymus triticoides 
Limonium perezii 


Osteospermum species + cvs 


Pelargonium peltatum 
Phormium tenax + cvs 
Plecostachys serpyllifolia 
Rhodocoma capensis 
Rhodocoma fruticosa 
Rhodocoma gigantea 
Senecio cineraria 
Strelitzia nicolai 
Strelitzia regina 


Agaves, Aloes, Succulents 
Aeonium species + cvs 
Agave americana + cvs 
Agave attenuata + cvs 
Agave shawii 

Aloe species + cvs 
Delosperma litorale 
Dudleya virens + cvs 
Echeveria species + cvs 
Euphorbia species + cvs 
Kalanchoe species + cvs 
Malephora crocea 
Malephora lutea 
Senecio serpens 
Senecio talinoides + ssp 
Yucca gloriosa 


Vines 


Bougainvillea spectabilis + cvs 


Muehlenbeckia complexa 
Thunbergia alata + cv 
Thunbergia gregorii 


Common Yarrow 
Common Thrift 
Sandhill Sage 

Gold Coin 

Canary Island Daisy 
NCN 


Blue Sedge 

Pacific Dune Sedge 
Western Meadow Sedge 
Large Cape Rush 
Small Cape Rush 
Beach Aster 

Island Buckwheat 
Beach Strawberry 
Gazania 

Common Rush 
Giant Wild Rye 
Creeping Wild Rye 
Sea Lavender 
Trailing African Daisy 
Ivy Geranium 

New Zealand Flax 
NCN 

NCN 

NCN 

NCN 

Dusty Miller 

Giant Bird of Paradise 
Bird of Pardise 


NCN 

NCN 

Foxtail Agave 

Shaw’s Agave 

Aloe 

White Trailing Iceplant 
Dudleya 

Hen and Chicks 
Euphorbia 

NCN 

Ice Plant 

Rocky Point Ice Plant 
Blue Chalksticks 
NCN 

Spanish Dagger 


Bougainvillea 
Matress Vine 
Black-eyed Susan 
Orange Clock Vine 
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Above: Phormium tenax, Morro Bay . 


Below: The coastline near Laguna Beach 
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Plant Lists 
Invasive Plants 


The challenge of invasive plants should be of concern to 
all people who work with landscapes and gardens. The 
widespread growth of exotic plants contribute significantly 
to the loss of species diversity and natural habitats on a 
worldwide basis. This issue is particularly important in 
California where many endemic and rare native species 
that are vulnerable to invasive plants. And, the challenge 
is not simply limited to plants. Habitats for native wildlife 
are also impacted by the loss of native plants as well as 
the introduction of exotic wildlife species. A review of 
the plants on these pages brings attention to a number of 
popular ornamental plants that have escaped cultivation and 
have become invasive in different regions of the state. More 
species will be added in the future as better information is 
gathered on other plants. 

Several organizations and publications currently exist to 
provide information and education regarding invasive plants 
on national and statewide scale. Organizations and sources 
of information include: 


California Native Plant Council (Cal-IPC) 
http://www.cal-ipc.org/ 





Invasive Species Council of California (ISCC) 
http://www.iscc.ca.gov/ 


United States Department of Agriculture 
http://www.invasivespeciesinfo.gov/plants/main.shtml 


Invasive Plants of California's Wildlands 
Carla C. Bossard, John M. Randall, Marc C. Hoshovsky, editors 
U.C. Pess, 2000 


Below: Delairea odorata 
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Trees 

Acacia melanoxylon 
Ailanthus altissima 
Cupressus macrocarpa 
Eucalyptus camaldulensis 
Eucalyptus globulus 
Ficus carica 

Olea europaea 

Robinia pseudoacacia 
Sapium sebiferum 
Schinus molle 

Schinus terebinthifolius 
Schinus polygamus 
Washintonia robusta 
Tamarix species 


Shrubs 

Atriplex semibaccata 
Cistus ladanifer 
Coprosma repens 
Cotoneaster species 
Cytisus scoparius 
Echium candicans 
Genista monspessulanus 
Myoporum laetum 
Nerium oleander 
llex aquifolium 
Lupinus arboreus 
Pyracantha species 
Ricinis communis 
Spartium junceum 


Vines 

Delairea odorata 
Hedera canariensis 
Hedera helix 


Below: Ailanthus altissima 





Blackwood Acacia 
Tree of Heaven 
Monterey Cypress 
River Red Gum 
Blue Gum 

Edible Fig 

Olive 

Black Locust 
Chinese Tallow Tree 
California Pepper 
Brazilian Pepper 
Peruvian Pepper 
Mexican Fan Palm 
Tamarix 


Australian Saltbush 
Crimson-spot Rockrose 
Mirror plant 
Cotoneaster 
Scotch Broom 
Pride of Madiera 
French Broom 

NCN 

Oleander 

English Holly 
Yellow Bush Lupine 
Pyracantha 

Castor Bean 
Spanish Broom 


Cape lvy 
Algerian lvy 
English Ivy 


Distribution 

Northern to southern coastal and inland zones 
Statewide urban, rural and natural areas 

Central to northern coastal zones 

Southern coastal canyons 

Northern to southern coastal and inland canyons 
Statewide rban and riparian areas 

Southern coastal and inland foothills 

Statewide foothills and valleys 

Northern and central riparian 


Northern to southern coastal and inland foothills, valleys 


San Francisco Bay area, Southern coastal lowlands 
Southern inland 

Southern desert washes 

Coastal to desert riparian zones statewide 


Statewide waste places, scrublands and woodlands 
Sage scrub and Chaparral statewide 

Northern to southern coastal 

Northern to southern coastal 

Northern to central coastal sage scrub and chaparral 
Central to southern coastal 

Statewide coastal scrub and oak woodland 
Northern to southern coastal 

Northern to southern riparian zones 

Northern to central coastal forests 

Northern coastal 

Central coastal 

Northern to southern coastal to inland 

Statewide sage scrub, chaparral and woodland 


Northern to southern coastal 
Northern to southern riparian and woodland 
Northern to southern riparian and woodland 


Below: Ailanthus altissima 
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Grasses and Perennials Distribution 


Arctotheca callendula Capeweek Northern to central coastal 

Arundo donax Giant Reed Central to southern riparian 

Centranthus ruber 

Cordyline australis 

Cortaderia jubata Jubata Grass Northern to southern coastal 

Cortaderia selloana Pampas Grass Northern to southern coastal 

Foeniculum vulgare Fennel Statewide disturbed areas 

Helichrysum petiolare Licorice Plant Northern to central coastal 

Limonium perezei Southern coastal beaches and bluffs 
Pennisetum setaceum Fountain Grass Central to southern coastal, inland and desert 
Vinca major Periwinkle Statewide riparian and woodland 
Succulents 

Aptenia cordifolia ‘Red Apple’ Red Apple Central to southern coastal and inland disturbed areas 
Carpobrotus chilense Hottentot Fig Statewide coastal dunes and bluffs 
Carpobrotus edulis Sea Fig Statewide coastal dunes and bluffs 
Mesembryanthemum crystallinum Crystalline Iceplant Central to southern coastal 





Above: Pennisetum setaceum, Palm Desert 


Below: Carpobrotus edulis, Mission Bay, San Diego 


OD, See é 
Above: Cortaderia sellowana Above: Cortaderia sellowana Above: Pennisetum setaceum 





Below: Cortaderia jubata, Highway 1, central California coast Below: Carpobrotus edulis 
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Plant Lists 
Flowering Trees 


A colorful variety of flowering trees are available for 
use in California where they are valued in public and 
private spaces alike. Trees are commonly the largest and 
most visible features in landscapes and gardens, and their 
seasonal display of flowers can be highly prominent. This 
list contains species that grow well in many climate zones 
and plant palettes. Trees from cool and moist climate 
zones bring springtime color into woodland and Asian style 
gardens. Redbuds, dogwoods and magnolias are among 
the most notable. Species such African tulip, coral, floss 
silk, jacaranda and trumpet trees are adapted to subtropical 
conditions in coastal and mild inland zones. California 
buckeye, madrone, palo verde and red-flowering gum trees 
grow well in Mediterranean and arid climate zones. 

A number of trees commonly grown for smaller areas, 
such as in patios and large containers are included in this 
list. Good soils and careful watering are highly important 
to their success when planted in confined areas with limited 
root space and extensive paving. 


Flower Color Legend 
Orange 

Red 

Pink 

White 

Yellow 

Blue 

Lavender 
Purple 
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Below: Spathodea campanulata 
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Deciduous Flowering Trees 
Acacia farnesiana 

Aesculus californica 
Aesculus x carnea + cvs 
Albizia julibrissin + cv 
Bauhinia species + cvs 
Brachychiton acerifolius 
Brachychiton discolor 
Caesalpinia cacalaco 
Calodendrum capense 
Catalpa species 

Cercis canadensis + cvs 
Cercis occidentalis 

Chilopsis linearis + cvs 
Chionanthus retusus 
Chitalpa tashkentensis + cvs 
Chorisia insignis 

Chorisia speciosa + cvs 
Cornus florida + cvs 

Cornus nuttallii 

Erythrina species 

Grevillea robusta 

Jacaranda mimosifolia + cv 
Koelreuteria species 
Lagerstroemia indica + cvs 
Magnolia soulangeana + cvs 
Melia azedarach 
Parkinsonia species + cvs 
Paulownia kawakamii 
Paulownia tomentosa 
Plumeria species + cvs 
Prunus x blireiana 

Prunus cerasifera + cvs 
Punica granatum + cvs 
Pyrus calleryana + cvs 
Pyrus kawakamii 

Robinia x ambigua + cvs 
Robinia pseudoacacia 
Sambucus nigra ssp. mexicana 
Sophora japonica 
Spathodea campanulata + cv 
Stenocarpus sinuatus 
Tabebuia chrysotricha 
Tabebuia impetiginosa 
Tipuana tipu 

Vitex agnus-castus 


Below: Spathodea campanulata 





Sweet Acacia 
California Buckeye 
Red Horsechestnut 
Silk Tree 

Orchid Tree 
Australian Flame Tree 
Queensland Lacebark 
Cascalote 

Cape Chestnut 
Catalpa 

Eastern Redbud 
Western Redbud 
Desert Willow 
Chinese Fringe Tree 
Chitalpa 

White Floss Silk Tree 
Floss Silk Tree 
Flowering Dogwood 
Western Dogwood 
Coral Tree 

Silky Oak 

Jacaranda 

Flame Tree 

Crape Myrtle 

Saucer Magnolia 
Chinaberry 

Palo Verde 

Sapphire Dragon Tree 
Empress Tree 
Frangipani 
Purple-leaf Plum 
Purple-leaf Plum 
Pomegranate 

Callery Pear 
Evergreen Pear 

NCN 

Black Locust 

Blue Elderberry 
Japanese Pagoda Tree 
African Tulip Tree 
Firewheel Tree 
Golden Trumpet Tree 
Pink Trumpet Tree 
Tipu Tree 

Chaste Tree 


Below: Tabebuia chrysotricha 
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Below: Magnolia soulangeana 
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Evergreen Flowering Trees 
Acacia baileyana + cv 
Acacia podalyriifolia 
Arbutus ‘Marina’ 

Arbutus menziesii 
Callistemon citrinus + cvs 
Callistemon viminalis + cvs 
Citrus cultivars 

Eucalyptus ficifolia 
Hymenosporum flavum 
Leptospermum ‘Dark Shadows’ 
Magnolia grandiflora + cvs 
Melaleuca linariifolia 
Metrosideros excelsus 
Michelia doltsopa 

Nerium oleander 

Photinia x fraseri 

Photinia serratifolia 
Pittosporum rhombifolium 
Rhaphiolepis x ‘Majestic Beauty’ 
Thevetia peruviana 
Thevetia thevetioides 


Aloes - Yuccas 

Aloe barberae 
Beaucarnea recurvata 
Cordyline australis + cvs 
Dracaena draco 

Yucca species 


Patio Trees 

Abutilon cultivars 

Alyogyne huegelii + cvs 
Anisodontea x hypomandarum 
Bougainvillea cultivars 
Brugmansia species + Cvs. 
Caesalpinia gilliesii 

Citrus cultivars 

Hibiscus rosa-sinensis + cvs 
Lavatera maritima 

Lavatera thuringiaca 

Nerium oleander 

Rhaphiolepis x ‘Majestic Beauty 
Solanum rantonnetii + cv 
Tibouchina urvilleana 

Wisteria species + cvs 


a 


Below: Magnolia grandiflora ‘Russet’ 


Bailey Acacia 

Pearl Acacia 

NCN 

Madrone 

Lemon Bottlebrush 
Weeping Bottlebrush 
Citrus 
Red-Flowering Gum 
Sweetshade Tree 
NCN 

Southern Magnolia 
Flaxleaf Paperbark 
N.Z. Christmas Tree 
NCN 

Oleander 

NCN 

Chinese Photinia 
Queensland Pittosporum 
NCN 

Yellow Oleander 
Giant Thevetia 


Tree Aloe 
Bottle Palm 
Dracaena Palm 
Dragon Tree 
Yucca 


NCN 

Blue Hibiscus 
Cape Mallow 
Bougainvillea 
Angel’s Trumpet 
Bird of Paradise Bush 
Citrus 

Tropical Hibiscus 
Sea Mallow 

NCN 

Oleander 

NCN 

Nightshade 
Princess Flower 
Wisteria 


Below: Citrus cultivar 
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Flowering Trees 


Above: Rhaphiolepis x ‘Majestic Beauty’ 


Below: Hymenosporum flavum 
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Plant Lists 
Flowering Shrubs 


Shrubs have many important uses in landscapes and gardens. 
They are commonly planted to define and enclose spaces by 
providing perimeter screening and background layers. They 
are also essential in complementing the choice of trees and 
in providing accent and color value in small and large spaces 
alike. This list of colorful flowering shrubs brings attention 
to the dominance of evergreen species that can be selected for 
a variety of situations. These evergreen plants offer colorful 
choices for every climate zone and habitat condition, from 
temperate to subtropical, and moist to dry. They range in 
habit from low and spreading to mounding and upright, and 
include species that can grow into trees as they mature. 

A review of the deciduous flowering shrubs reveals 
traditional choices such as lilacs, rhododendrons and roses. 
Each of these groups alone contain many species and 
cultivars that have made them among the most popular and 
widely planted of all shrubs in California. 


Flower Color Legend 
Orange 

Red 

Pink 

White 

Yellow 

Blue 

Lavender 
Purple 
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Below: Hydrangea quercifolia 
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Deciduous Flowering Shrubs 
Aesculus californica 

Berberis darwinii 

Berberis thunbergii + cvs 
Caesalpinia species + cvs 
Cotinus coggygria + cvs 
Hibiscus syriacus + cvs 
Hydrangea species + cvs 
Lagerstroemia indica + cvs 
Magnolia x soulangeana + cvs 
Magnolia stellata + cvs 
Punica granatum + cvs 
Rhododendron species + cvs 
Ribes species + cvs 

Rosa species + cvs 

Syringa species + cvs 

Vitex agnus-castus 


Evergreen Flowering Shrubs 
Abelia species + cvs 
Abutilon species + cvs 
Acacia cultriformis 

Acca sellowiana 

Alyogyne huegelii + cvs 
Arctostaphylos species + cvs 
Bauhinia galpinii 

Berberis species + cvs 
Bougainvillea species + cvs 
Brugmansia species + cvs 
Brunfelsia pauciflora + cvs 
Buddleja davidii + cvs 
Calliandra species + cvs 
Callistemon citrinus 
Callistemon ‘Little John’ 
Calothamnus quadrafidus 
Camellia species + cvs 
Carissa macrocarpa + cvs 
Caryopteris species + cvs 
Ceanothus species + cvs 
Chaenomeles species + cvs 
Chamelaucium uncinatum + cvs 
Choisya ternata 

Cistus species + cvs 

Citrus cultivars 
Comarostaphylis diversifolia 
Correa species + cvs 

Dalea species + cvs 
Dendromecon species 
Duranta erecta 

Echium candicans + cv 
Encelia species + cvs 
Eremophila species + cvs 
Eriogonum species + cvs 
Escallonia species + cvs 
Euphorbia species + cvs 
Euryops pectinatus + var 
Fremontodendron species + cvs 
Galvezia species + cvs 
Gardenia species + cvs 
Globularia x indubia 
Grevillea species + cvs 
Hebe species + cvs 
Helianthemum cultivars 
Heteromeles arbutifolia + cvs 
Hibiscus rosa-sinensis + cvs 
Hypericum species + cvs 
Iberis sempervirens + cvs 
lochroma cyaneum 
Isoplexis canariensis 
Isopogon formosus 


California Buckeye 
Darwin Barberry 
Japanese Barberry 
Bird of Paradise Bush 
Smoke Tree 

Rose of Sharon 
Hydrangea 

Crape Myrtle 
Saucer Magnolia 
Star Magnolia 
Pomegranate 
Rhododendron 
Currant 

NCN 

Lilac 

Chaste Tree 


Abelia 

Flowering Maple 
Knife Acacia 
Pineapple Guava 
Blue Hibiscus 
Manzanita 

Red Bauhinia 
Barberry 
Bougainvillea 
Angel's Trumpet 
Brunfelsia 
Butterfly Bush 
Fairy Duster 
Lemon Bottlebrush 
NCN 

One-sided Bottlebrush 
Camellia 

Natal Plum 
Bluebeard 

Wild Lilac 
Flowering Quince 
Geraldton Wax Flower 
Mexican Orange 
Rockrose 

Citrus 

Summer Holly 
Correa 

Indigo Bush 

Bush Poppy 

Sky Flower 

Pride of Madeira 
Encelia 

Emu Bush 
Buckwheat 
Escallonia 
Euphorbia 
Euryops 

Flannel Bush 
Bush-Snapdragon 
Gardenia 

Globe Daisy 
Grevillea 

Hebe 

Sunrose 

Toyon 

Tropical Hibiscus 
Hypericum 
Evergreen Candytuft 
NCN 

Canary Island Foxglove 
Rose Coneflower 
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Evergreen Flowering Shrubs continued 


Justicia species + cvs 
Keckiella species + cvs 
Lantana species + cvs 
Lavandula species + cvs 
Lavatera species + cvs 
Leonotis species + cvs 


Leptospermum ‘Dark Shadows’ 
Leptospermum scoparium + cvs 


Leucophyllum species + cvs 
Leucospermum species + cvs 
Loropetalum chinense + cvs 
Lupinus species 

Melaleuca nesophila 
Melianthus major 
Metrosideros species + cvs 
Michelia species + cvs 
Montanoa grandiflora 
Nerium oleander + cvs 
Philadelphus species + cvs 
Phlomis species + cvs 
Pittosporum tobira + cvs 
Plumbago auriculata + cvs 
Plumeria species + cvs 
Polygala species + cvs 
Prunus laurocerasus + cvs 
Rhaphiolepis species + cvs 
Rhododendron species + cvs 
Rhus species + cvs 

Roldana petasitis 
Rosmarinus officinalis + cvs 
Ruellia species + cvs 

Salvia species + cvs 
Santolina species + cvs 
Senna species + cvs 
Solanum species + cvs 
Sollya heterophylla + cv 
Sophora secundiflora 
Tecoma species + cvs 
Teucrium fruticans 
Thevetia species + cvs 
Tibouchina species + cvs 
Trichostema lanatum 
Venegasia carpesioides 
Viburnum species + cvs 
Westringia species + cvs 


Below: Leptospermum scoparium 
‘Burgundy Queen’ 
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Justicia 

Keckiella 

Yellow Sage 
Lavender 
Mallow 

Lion’s Tail 

NCN 

New Zealand Tea Tree 
Texas Ranger 
Pincushion 

NCN 

Lupine 

Pink Melaleuca 
Honey Bush 

NCN 

NCN 

Tree Daisy 
Oleander 

Mock Orange 
Jerusalem Sage 
Mock Orange 
Cape Plumbago 
Frangipani 
Sweet-pea Shrub 
English Laurel 
India Hawthorn 
Rhododendron 
Sumac 

Velvet Groundsel 
Rosemary 

Ruellia 

Sage 

Lavender Cotton 
Cassia 
Nightshade 
Australian Bluebell Creeper 
Mescal Bean 
Cape Honeysuckle 
Bush Germander 
Yellow Oleander 
Princess Flower 
Woolly Blue Curls 
Canyon Sunflower 
Viburnum 

Coast Rosemary 


Below: Montanoa grandiflora 
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Below: Tecoma x ‘Sunrise’ 
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Above: Rhaphiolepis indica ‘Pink Lady’, San Diego 


Below: Phlomis lanata, Descanso Gardens, La Canada 
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Plant Lists 
Vines 


Vines are among the most versatile and adaptable of all 
landscape and garden plants. They grow to many sizes, 
cover a variety of surfaces and offer many flower types 
and colors. A few vines such as Boston ivy and creeping 
fig are recognized for their capacity to cover very large 
surfaces. However, both vines attach permanently to these 
surfaces and cause damage when removed. Other vines 
provide pleasing fragrances, including jasmine, star jasmine 
and wisteria. Stems become quite large and bold on some 
species such as bougainvillea, wisteria and Easter lily vine, 
adding additional ornamental value. 

Regardless of their character, all vines do best with 
attention to pruning to manage size and coverage. It is 
also notable that these plants can be irrigated in highly 
efficient ways and be used to produce abundant shade and 
microclimate benefits. 


Flower Color Legend 
O Orange 

Red 

Pink 

White 

Yellow 

Blue 

Lavender 
Purple 
Insignificant 
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Deciduous Vines 

Campsis grandiflora + cvs 
Campsis radicans + cvs 
Campsis x tagliabuana + cv 
Ipomoea indica 

Clematis species + cvs 
Macfadyena unguis-cati 
Parthenocissus henryana 
Parthenocissus quinquefolia 
Parthenocissus tricuspidata 
Solanum wendlandii 

Vitis species + cvs 

Wisteria floribunda + cvs 
Wisteria sinensis + cvs 


Evergreen Vines 

Antigonon leptopus + cvs 
Beaumontia grandiflora 
Bignonia capreolata 
Bougainvillea glabra 
Bougainvillea spectabilis + cvs 
Cissus antarctica 

Cissus hypoglauca 

Cissus rhombifolia 

Clematis armandii 
Clytostoma callistegioides 
Combretum fruticosum 
Distictis ‘Rivers’ 

Distictis buccinatoria 
Distictis laxiflora 

Fatshedera lizei 

Ficus pumila 

Gelsemium sempervirens 
Hardenbergia comptoniana 
Hardenbergia violaceae + cv 
Jasminum angulare 
Jasminum humile 
Jasminum laurifolium nitidum 
Jasminum mesnyi 
Jasminum officinale 
Jasminum polyanthum 
Jasminum tortuosum 
Lonicera x heckrottii 
Lonicera hildebrandiana 
Lonicera hispidula 


Below: Clematis viticella ‘Alba Luxurians’ 


Chinese Trumpet Creeper 
Trumpet Creeper 

NCN 

Blue Dawn Flower 
Clematis 

Cat's Claw 

Silvervein Creeper 
Virginia Creeper 

Boston lvy 

Costa Rican Nightshade 
Grape 

Japanese Wisteria 
Chinese Wisteria 


Coral Vine 

Easter Lily Vine 
Crossvine 

Bougainvillea 
Bougainvillea 

Kangaroo Vine 

Water Vine 

Grape lvy 

Evergreen Clematis 
Violet Trumpet Vine 
Orange Flame Vine 
Royal Trumpet Vine 
Blood-Red Trumpet Vine 
Vanilla Trumpet Vine 
NCN 

Creeping Fig 

Carolina Jessamine 

NCN 

Lilac Vine 

South African Jasmine 
Italian Jasmine 
Angelwing Jasmine 
Primrose Jasmine 

Poet's Jasmine 

NCN 

Twisted Jasmine 

Gold Flame Honeysuckle 
Giant Burmese Honeysuckle 
Twin Berry 


Below: Parthenocissus tricuspidata 
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Below: Vitis ‘Roger's Red’ 





Evergreen Vines continued ORPIWYBL Pins PF IG Plant Lists 
Lonicera japonica ‘Halliana’ Hall’s Honeysuckle oan M 1 % 
Lonicera sempervirens Trumpet Honeysuckle M 1 Vines 
Lonicera subspicata Chaparral Honeysuckle M/L 2 

Mandevilla species + cvs NCN M 1 

Muehlenbeckia axillaris Creeping Wire Vine M 1 

Muehlenbeckia complexa Wire Vine M1 

Pandorea jasminoides + cvs Bower Vine . M 1 

Pandorea pandorana Wonga Wonga Vine M 1 

Passiflora species + cvs Passion Vine . oo M 1 

Petrea volubilis Queen's Wreath Vine . M 1 

Podranea ricasoliana Pink Trumpet Vine . M 1 

Pyrostegia venusta Flame Vine M 1 

Rhoicissus capensis Evergreen Grape M 1 

Solandra maxima Cup-of-Gold Vine M 1 

Solanum jasminoides Potato Vine M 1 

Tetrastigma voinlerianum NCN » M1 

Thunbergia alata Black-eyed Susan . M 1 

Thunbergia grandiflora Sky Flower M 1 

Thunbergia gregorii Orange Clock Vine . M 1 

Trachelospermum jasminoides Star Jasmine M 1 

Vigna caracalla Snail Vine M 1 





Above/Below: Photographs of the Glendora Bougainvillea. This 
planting of Bougainvillea glabra and Bougainvillea spectabilis is a 
state historic landmark in recognition of the largest planting of 
bougainvillea in the United States. Some 25 vines were planted 
around 1900 at the base of 10 year old Washingtonia robusta 
palms. Together they continue to grow today. 





Above: Beaumontia grandiflora Above: Distictis ‘Rivers’ Above: Gelsemium sempervirens 


Below: Pandorea pandorana Below: Solandra maxima Below: Thunbergia gregorii 
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Plant Lists 
Ground Covers 


Many plants can be grown as ground covers. They range 
from spreading shrubs and sprawling vines to mass plantings 
of clumping species such as mondo grass and day lilies. This 
list organizes plants into different categories to help see the 
choices that can be made for ground cover uses. 

Some ground covers grow best when irrigated with rotor 
type nozzles that provides uniform moisture distribution 
throughout the planting area. Plants such as Hall’s 
honeysuckle, snow-in-summer and trailing African daisy do 
best with such coverage and can root along the ground as 
they grow. Other plants are ideally suited to drip and bubbler 
irrigation systems where moisture patterns can be targeted 
to a more dispersed and natural planting pattern. Large 
spreading shrubs such as Carmel creeper and sprawling 
vines, including bougainvillea and primrose jasmine can be 
irrigated efficiently with this type of irrigation. 

As shown in the photograph below, it is desirable to think 
about organic mulches for use as an interim or long term 
cover. Many types of organic mulches are available that 
provide the added advantage of decomposing and releasing 
nutrients into the soil. Also, decomposed granite, decorative 
gravel and river stone provide long lasting ground cover 
value and are particularly useful in arid climate zones. 


Scale of Planting Area 


S = Small Planters: 1 ft.-5 ft. 
M = Medium Size: 5 ft. - 15 ft. 
L = Large Size: 15 ft. and larger 


Below: Organic mulch used as a ground cover during the 
establishment stages of a new landscape. 
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Shrub Ground Covers 

Acacia redolens + cv 

Abelia x grandiflora ‘Prostrata’ 
Arctostaphylos ‘Pacific Mist’ 
Arctostaphylos edmundsii + cvs 
Arctostaphylos hookeri cultivars 
Arctostaphylos uva-ursi + cvs 
Artemisia californica cultivars 
Baccharis ‘Centennial’ 
Baccharis pilularis cultivars 
Baccharis ‘Starn’ 

Berberis aquifolium ‘Compacta’ 
Berberis repens 

Camellia sasanqua cultivars 
Carissa macrocarpa cultivars 
Ceanothus ‘Centennial’ 
Ceanothus gloriosus + cvs 
Ceanothus maritimus + cvs 
Ceanothus t. var. horizontalis 
Cistus ‘Sunset’ 

Cistus salviifolius 

Cistus x skanbergii 

Coprosma x kirkii 

Cotoneaster dammeri + cvs 
Cotoneaster salicifolius ‘Repens’ 
Dalea greggii 

Eriogonum fasciculatum cultivars 
Grevillea juniperina ‘Molonglo’ 
Helianthemum cultivars 
Hypericum calycinum 

Iva hayesiana 

Juniperus cultivars 

Lantana species + cvs 
Myoporum parvifolium + cvs 
Myoporum x ‘Pacifica’ 
Pyracantha cultivars 

Ribes viburnifolium 
Rosmarinus officinalis cultivars 
Rosa ‘Floral Carpet’ 

Ruscus aculeatus 

Salvia cultivars 

Santolina species 


Perennial Ground Covers 
Achillea millefolium + cvs 
Ajuga reptans + cvs 
Arctotheca calendula 
Arctotis aucaulis + cvs 
Armeria maritima 

Artemisia pycnocephala + cv 
Campanula species + cvs 
Cerastium tomentosum 
Ceratostigma plumbaginoides 
Duchesnea indica 

Dymondia margaretae 
Erigeron karvinskianus 
Fragaria chiloensis 

Gazania species + cvs 

Iris douglasiana + cvs 

Iberis sempervirens 

Liriope spicata + cv 
Osteospermum fruticosum + cvs 
Pelargonium peltatum + cvs 
Persicaria capitata 

Potentilla neumanniana 
Teucrium cossonii majoricum 
Thymus species + cvs 
Verbena species + cvs 

Vinca species + cvs 


NCN 

Prostrate Glossy Abelia 
Pacific Mist Manzanita 
Little Sur Manzanita 
Monterey Manzanita 
Kinnikinnick 

California Sagebrush 
NCN 

Prostrate Coyote Brush 
NCN 

Oregon Grape 
Creeping Barberry 
Sasanqua Camellia 
Natal Plum 

NCN 

Point Reyes Ceanothus 
Maritime Ceanothus 
Carmel Creeper 

NCN 

Sageleaf Rockrose 
NCN 

NCN 

Bearberry Cotoneaster 
NCN 

Trailing Indigo Bush 
California Buckwheat 
NCN 

Sunrose 

Aaron's Beard 

San Diego Marsh Elder 
Juniper 

Lantana 

Prostrate Myoporum 
NCN 

Firethorn 

Evergreen Currant 
Rosemary 

NCN 

Butcher's Broom 

Sage 

Lavender Cotton 


Common Yarrow 
Carpet Bugle 

Cape Weed 

African Daisy 
Common Thrift 
Sandhill Sage 
Bellflower 
Snow-in-Summer- 
Dwarf Plumbago 
Indian Mock Strawberry 
NCN 

Mexican Daisy 

Wild Strawberry 
Gazania 

Pacific Coast Iris 
Evergreen Candytuff 
Creeping Lily Turf 
Trailing African Daisy 
Ivy Geranium 

Pink Head 

Spring Cinquefoil 
NCN 

Thyme 

Verbena 

Periwinkle 
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Above: Hypericum calycinum 





Below: Gazania rigens leucolaena 
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Jasminum mesnyi 

Lonicera japonica + cvs 
Tetrastigma voinierianum 
Trachelospermum asiaticum 
Trachelospermum jasminoides 


Primrose Jasmine 
Hall's Honeysuckle 
NCN 

NCN 

Star Jasmine 
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Clumping Plants Used as Ground Covers SML PF G Plant Lists 
Agapanthus cultivars Lily-of-the-Nile o M 1 
Aspidistra elatior Cast-iron Plant -a M @ Grou nd Covers 
Bergenia species + cvs Bergenia . M 1 
Bulbine frutescens + cv NCN . M/L 2 rs ea Se TE 
Clivia miniata + cvs Kaffir Lily . M 1 = ye? SS 
Hemerocallis species + cvs Daylily ae Mi : Ee 
Heuchera species + cvs Coral Bells . M 1 < 
Liriope muscari + cvs Big Blue Lily Turf oe M 1 
Nandina domestica cultivars Heavenly Bamboo o M 1 
Ophiopogon jaburan Giant Lily Turf oe M 1 
Ophiopogon japonicus + cvs Mondo Grass o M 1 
Ophiopogon planiscapus ‘Nigrescens’ Black Mondo Grass . M 1 
Tulbaghia violacea + cvs Society Garlic se M 1 
Succulent Ground Covers SML _ PF IG 
Aptenia cordifolia ‘Red Apple’ Red Apple o + « LWL 2 
Carpobrotus edulis Hottentot Fig - LAL B 
Cephalophyllum ‘Red Spike’ Red Spike Ice Plant . LVL 2 
Crassula multicava NCN oe LVL 2 
Delosperma litorale White Trailing lceplant - + + L/VL 2 
Delosperma cooperi NCN oe LVL 2 
Echeveria species + cvs Hen & Chicks . LVL 2 
Lampranthus species NCN . LVL 2 
Malephora crocea Ice Plant oe LVL 2 
Malephora lutea Rocky Point Ice Plant + - LVL 2 
Sedum species Stonecrop . LVL 2 
Senecio serpens Blue Chalksticks . LVL 2 
Senecio talinoides ssp. mandraliscae NCN . LVL 2 
Bamboo, Grasses, Rushes and Sedges SML _ PF IG 
Bouteloua gracilis Blue Grama Grass » + M/L 2 
Carex divulsa Berkeley Sedge se M1 : 
Carex glauca Blue Sedge oo M 1 7 abe Se 
Carexpansa Pacific Dune Sedge ‘a Me Above: Trachelospermum asiaticum 
Carex praegracilis Western Meadow Sedge + + M 1 
Festuca glauca + cvs Blue Fescue oo M 1 Below: F ae 
Festuca mairei Maire’s Fescue -2 Md ue U eater 
Festuca rubra + cvs Red Fescue fy H i 
Juncus effusus + cvs Common Rush . Hy 
Juncus patens CaliforniaGray Rush —« H i 
Leymus arenarius + cvs Lyme Grass oe M 1 
Leymus condensatus ‘Canyon Prince’ Canyon Prince Wild Rye M/L 2 
Leymus triticoides Creeping Wildrye se M 1 
Nassella species Needle Grass + + LVL 2 
Above: Aptenia cordifolia Pleioblastus species + cvs Dwarf Bamboo . M 1 
Sesleria autumnalis Autumn MoorGrass_— + M 1 
Zoysia tenuifolia Korean Grass . M 1 
Below: Sedum rubrotinctum 
. wee ace Ferns SML PF IG 
: ee Blechnum occidentale Hammock Fern . M 1 
Cyrtomium falcatum Japanese Holly Fern «+ + M 1 
Nephrolepis cordifolia Southern SwordFern = + M 1 
Polypodium californicum California Polypody . 2 
Polystichum munitum Western Sword Fern 2 
Rumohra adiantiformis Leather Fern 1 
Woodwardia fimbriata Giant Chain Fern 2 
Vines for Ground Covers IG 
Bougainvillea spectabilis + cvs Bougainvillea 2 
Cissus antarctica Kangaroo Treebine 1 
Cissus rhombifolia Grape Ivy 1 
Hedera canariensis + cvs Algerian lvy 1 
Hedera helix + cultivars English Ivy 1 
1 
1 
1 
1 
1 
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Plant Lists 
Flowering Perennials 


This list of plants brings attention to a wide range of species 
that are highly popular for their fast growth and high 
impact flowering value. These plants demonstrate the quick 
results and performance needed during the first months 
after a new landscape or garden has been planted. They 
provide important visual impact while shrubs and trees are 
establishing themselves and beginning to grow. Importantly, 
many are attractive to butterflies and hummingbirds. 

Some perennials are small shrub-like plants that combine 
herbaceous foliage with woody stems. Species such as 
hummingbird mint, penstemon and Russian sage possess 
such characteristics. These plants benefit from attentive 
pruning during and following their flowering cycle. Pruning 
prolongs the flowering season in many instances and helps 
to manage the plant’s size and shape. These perennials grow 
quickly, provide intensive flowering and perform well for 
three to four years before it is best to remove and replant. 
They are among the most dynamic garden plants and serve 
as a reminder of how fast gardens grow and change. 

Other perennials have mostly herbaceous foliage such 
as day lilies, fortnight lilies and lily-of-the-Nile. These 
are long-lived plants that grow for many years and provide 
garden stability through their consistent growth and enduring 
nature. They perform well along borders, in mass planting 
situations and add structure to the ground plane. 
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Flowering Perennials 
Acanthus mollis + cvs 
Achillea filipendulina + cv 
Achillea millefolium + cvs 
Achillea‘Moonshine’ 
Agapanthus species + cvs 
Agastache species + cvs 
Alstroemeria hybrids 
Anigozanthos species + cvs 
Arctotheca calendula 
Arctotis aucaulis + cvs 
Argyranthemum frutescens + cvs 
Argyranthemum gracile 
Armeria maritima + cvs 
Asclepias species + cvs 
Asteriscus maritimus + cv 
Asteriscus sericeus 

Baileya multiradiata 
Bergenia cordifolia 
Bergenia crassifolia 
Billbergia nutans 
Campanula species + cvs 
Canna cultivars 

Centaurea cineraria 
Centaurea gymnocarpa 
Centranthus ruber + cv 
Cerastium tomentosum 
Ceratostigma plumbaginoides 
Clivia miniata + cvs 
Convolvulus cneorum 
Convolvulus sabatius 
Coreopsis grandiflora + cvs 
Coreopsis lanceolata 
Coreopsis verticillata + cvs 
Cuphea ignea 

Cuphea x purpurea 
Dianella tasmanica + cvs 
Dicliptera suberecta 
Dietes bicolor 

Dietes grandiflora + cvs 
Epilobium canum + cvs 
Ericameria laricifolia + cv 
Erigeron glaucus + cvs 
Erigeron karvinskianus 
Eriogonum crocatum 
Eriogonum grande + var 
Eriogonum umbellatum + var 
Felicia amelloides 
Gaillardia x grandiflora 
Gaura lindheimeri + cvs 
Gazania species + cvs 
Hedychium species + cvs 
Helichrysum italicum 
Hemerocallis species + cvs 
Heuchera species + cvs 
Hunnemannia fumariifolia 
Iris douglasiana + cvs 
Kniphofia thompsonii 
Kniphofia triangularis + cv 
Kniphofia uvaria + cvs 
Leonotis menthifolia 
Limonium perezii 

Liriope muscari + cvs 
Lithodora diffusa 

Lobelia laxiflora 

Lotus berthelotii 

Lupinus excubitus 
Melampodium leucanthum 
Mimulus aurantiacus + cvs 
Mimulus cardinalis 


Bear's Breech 
Fernleaf Yarrow 
Common Yarrow 
NCN 
Lily-of-the-Nile 
Hummingbird Mint 
Alstroemeria 
Kangaroo Paw 
Cape Weed 
African Daisy 
Marguerite Daisy 
NCN 


Common Thrift 
Butterfly Bush 
Gold Coin 

Canary Island Daisy 
Desert Marigold 
Heartleaf Bergenia 
Winter-blooming Bergenia 
Queens Tears 
Bellflower 

Canna 

Dusty Miller 

Velvet Centaurea 
Red Valerian 
Snow-in-Summer 
Dwarf Plumbago 
Kaffir Lily 

Bush Morning Glory 
Ground Morning Glory 
NCN 

NCN 

Thread-leaved Tickseed 
Cigar Plant 
Bat-faced Cuphea 
Tasman Flax Lily 
NCN 

NCN 

Fortnight Lily 
California Fuchsia 
Turpentine Bush 
Beach Aster 
Mexican Daisy 
Saffron Buckwheat 
Island Buckwheat 
Sulfur Buckwheat 
Blue Marguerite 
NCN 

Gaura 

Gazania 

Ginger Lily 

Curry Plant 

Daylily 

Coral Bells 

Mexican Tulip Poppy 
Pacific Coast Iris 
NCN 

NCN 

Red-hot Poker 
NCN 

Sea Lavender 

Big Blue Lily Turf 
NCN 


NCN 

Parrot's beak 

Grape Soda Lupine 
Blackfoot Daisy 

Sticky Monkey Flower 
Scarlet Monkey Flower 


==ezz=zlezzzzz= 
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Above: Coreopsis lanceolata 





Pea tee. Sake Teg ee 


Above: Erigeron glaucus ‘Arthur Menzies’ 


Below: Gaillardia x grandiflora 
(foreground), Nasela tenuissima and 
Achillea ‘Moonshine’ (background) 
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Flowering Perennials continued PF IG Plant Lists 
Mimulus guttatus Seep Monkey Flower H/M 2 E : 
Oenothera speciosa + cvs Mexican Evening Primrose M/L 2 Flowering Perennials 
Osteospermum species + cvs African Daisy M/L 2 
Pelargonium peltatum + cvs Ivy Geranium M 1 FS 
Pelargonium x domesticum+cvs —LadyWashington Pelargonium M 1 mntGS yi 
Pelargonium x hortorum + cvs Common Geranium M 1 a 
Penstemon centranthifolius Scarlet Bugler LVL 2 
Penstemon eatonii Firecracker Penstemon L/VL 2 
Penstemon heterophyllus + cv Foothill Penstemon L/VL 2 
Penstemon palmeri Scented Penstemon L/VL 2 
Penstemon parryi Parry’s Penstemon L/VL 2 
Penstemon spectabilis Showy Penstemon L/VL 2 
Perovskia atriplicifolia + cv Russian Sage M/L 2 
Rhodanthemum hosmariense Moroccan Daisy M/L 2 
Romneya coulteri + cv Matilija Poppy L/VL 2 
Romneya trichocalyx Hairy Matilija Poppy L/VL 2 
Rudbeckia species + cvs NCN M/L 2 
Ruellia brittoniana + cvs Compact Ruellia M/L 2 
Russelia equisetiformis Coral Fountain M 1 
Salvia chamaedryoides Germander Sage M/L 2 
Salvia chiapensis Chiapas Sage M 1 
Salvia officinalis + cvs Garden Sage M 1 
Salvia sonomensis Creeping Sage L/VL 2 
Salvia spathacea Hummingbird Sage LVL 2 
Salvia uliginosa Bog Sage M 1 
Senecio cineraria Dusty Miller M/L 2 
Senecio viravira Dusty Miller L/VL 2 
Sisyrinchium bellum + cvs Blue-Eyed Grass M/L 2 
Sisyrinchium californicum Golden-eyed Grass H/M 2 
Sphaeralcea ambigua + cvs Apricot Mallow L/VL 2 
Stachys byzantina Lamb's Ear M/L 2 
Strelitzia juncea NCN M 1 
Strelitzia nicolai Giant Bird of Paradise M 1 * 
Tae ELT aa EUS d ca Above: Lupinus excubitus with Dendromecon harfordii 
Teucrium cossonii majoricum NCN M/L 2 ; een , 
Teucrium x lucidrys 3: 7 Wall cannander ML 2 Below: Verbena bonariensis with Stachys byzantina 
Thymus species + cvs Thyme M 1 
Tulbaghia simmleri Sweet Wild Garlic M 1 
Tulbaghia violacea + cvs Society Garlic M 1 
Verbena bonariensis NCN M/L 2 
Verbena x hybrida Garden Verbena M 1 

. Verbena rigida NCN M/L 2 

, 
Above: Limonium perezii 
Below: Penstemon eatonii Below: Senecio cineraria Below: Stachys byzantina 





+ 
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Plant Lists 
Palms, Cycads and Ferns 


This group of plants includes a number of species commonly 
associated with lush and exotic plantings. Species such as 
lady palm, pigmy date palm, sago palm and maidenhair fern 
bring to mind shady spaces comprised of refined, delicate 
and moist plantings. These images fit into woodland, Asian 
and subtropical planting themes and add a dimension of 
richness and diversity that many people enjoy. On a larger 
scale, palms often provide visible and striking silhouette 
value against the skyline and background areas of a garden 
or landscape. They are among the most popular for planting 
around swimming pools due to their relatively low litter 
production. 

A second look at this list leads to the discovery of many 
palms and ferns that are native to Mediterranean climates. 
The Mediterranean fan palm and Canary Island date palm 
are signature species of this botanical group. Interestingly, 
a number of ferns native to California are adapted to moist 
winters and reduced moisture during summer. The western 
sword fern and giant chain fern, both California natives, will 
become dormant and die back when conditions become too 
dry; other native species only occur in microclimates and 
habitats that have moisture throughout the year. Ferns are 
often appreciated for their fine texture and light green foliage 
colors. 


Below: Syagrus romanzoffianum 
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Palms 
Acoelorraphe wrightii 


Archontophoenix cunninghamiana 


Brahea armata 
Brahea brandegeei 
Brahea edulis 

Butia capitata 
Caryota gigas 
Caryota mitis 

Caryota urens 
Chamaerops humilis 
Dypsis decaryi 

Howea forsteriana 
Jubaea chilensis 
Livistona australis 
Livistona chinensis 
Livistona decipiens 
Phoenix canariensis 
Phoenix dactylifera 
Phoenix reclinata 
Phoenix roebelenii 
Ravenea rivularis 
Rhapis excelsa 

Rhapis humilis 
Syagrus romanzoffianum 
Trachycarpus fortunei 
Washingtonia filifera 
Washingtonia robusta 


Cycads 

Cycas revoluta 
Dioon edule 
Dioon spinulosum 
Zamia furfuracea 


Ferns 

Adiantum aleuticum 
Adiantum capillus-veneris 
Adiantum jordanii 
Asplenium bulbiferum 
Asplenium nidus 
Blechnum brasiliense 
Blechnum occidentale 
Cyathea cooperi 
Cyrtomium falcatum 
Cyrtomium fortunei 
Dicksonia antarctica 
Microlepia strigosa 
Nephrolepis cordifolia 
Phlebodium aureum 
Polypodium californicum 
Polystichum munitum 
Polystichum californicum 


Polystichum polyblepharum 


Rumohra adiantiformis 
Woodwardia fimbriata 


Everglade Palm 

King Palm 

Mexican Blue Palm 
San Jose Hesper Palm 
Guadalupe Palm 
Pindo Palm 

Giant Fishtail Palm 
Clustered Fishtail Palm 
Jaggery Palm 
Mediterranean Fan Palm 
Triangle Palm 

Paradise Palm 

Chilean Wine Palm 
Cabbage Palm 
Chinese Fan Palm 
Ribbon Fan Palm 
Canary Island Date Palm 
Date Palm 

Senegal Date Palm 
Pigmy Date Palm 
Majesty Palm 

Lady Palm 

Slender Lady Palm 
Queen Palm 

Windmill Palm 
California Fan Palm 
Mexican Fan Palm 


Sago Palm 
Chestnut Dioon 
Giant Dioon 
Cardboard Palm 


Western Five-fingered Fern 


Southern Maidenhair 
California Maidenhair 
Mother Fern 

Bird’s Nest Fern 

NCN 

Hammock Fern 
Australian Tree Fern 
Japanese Holly Fern 
NCN 

Tasmanian Tree Fern 
Lace Fern 

Southern Sword Fern 
Hare's Foot Fern 
California Polypody 
Western Sword Fern 
California Sword Fern 
Japanese Tassel Fern 
Leather Fern 

Giant Chain Fern 
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Above: Zamia furfuracea 
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Above: Cyrtomium falcatum 


Below: Woodwardia fimbriata 
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Above: Bambusa multiplex ‘Alphonse Karr 


te 


Above: Calamagrostis x acutiflora 
‘Karl Foerster’ 


Below: Juncus textilis 
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Bamboo 

Bambusa multiplex + cvs 
Bambusa oldhamii 

Bambusa textilis 

Bambusa tuldoides ‘Ventricosa’ 
Bambusa vulgaris ‘Vittata’ 
Himalayacalamus hookerianus + cvs 
Otatea acuminata 

Phyllostachys aurea 
Phyllostachys bambusoides + cvs 
Phyllostachys nigra 

Phyllostachys vivax 

Pleioblastus auricomus 
Pleioblastus pygmaeus 
Pleioblastus shibuyanus ‘Tsuboi’ 


Grasses 

Aristida purpurea 

Bouteloua curtipendula 
Bouteloua gracilis 
Calamagrostis x acutiflora + cv 
Calamagrostis foliosus 
Calamagrostis nutkaensis 
Festuca californica 

Festuca glauca + cvs 

Festuca mairei 

Festuca rubra + cvs 
Helictotrichon sempervirens + cvs 
Imperata cylindrica ‘Red Baron’ 
Leymus arenarius 

Leymus cinereus 

Leymus condensatus + cvs 
Leymus triticoides 

Melinus nerviglumis 
Miscanthus ‘Giganteus’ 
Miscanthus sinensis + cvs 
Miscanthus transmorrisonensis 
Muhlenbergia capillaris 
Muhlenbergia dubia 
Muhlenbergia lindheimeri 
Muhlenbergia rigens 

Nassella cernua 

Nassella lepida 

Nassella pulchra 

Nassella tenuissima 
Pennisetum x advena + cvs 
Pennisetum orientale 
Pennisetum setaceum 

Sesleria autumnalis 

Sesleria caerulea 

Stipa gigantea 

Zoysia tenuifolia 


Sedges, Restios and Rushes 
Carex buchananii 

Carex divulsa 

Carex glauca 

Carex pansa 

Carex praegracilis 

Carex spissa 

Carex testacea 

Juncus effusus + cvs 

Juncus pallidus 

Juncus patens 

Juncus textilis 
Chondropetalum elephantinum 
Chondropetalum tectorum 
Rhodocoma capensis 
Rhodocoma fruticosa 
Rhodocoma gigantea 


Hedge Bamboo 

Oldham Bamboo 
Weaver's Bamboo 
Buddha's Belly Bamboo 
Painted Bamboo 

Blue Himalayan Bamboo 
Mexican Weeping Bamboo 
Golden Bamboo 

Giant Timber Bamboo 
Black Bamboo 

Vivax Bamboo 

NCN 

Pygmy Bamboo 

Dwarf Variegated Bamboo 


Purple Three-awn 
Side-oats Grama 

Blue Grama Grass 
Feather Reed Grass 
Mendocino Reed Grass 
Pacific Reed Grass 
California Fescue 

Blue Fescue 

Atlas Fescue 

Creeping Red Fescue 
Blue Oat Grass 
Japanese Blood Grass 
Blue Lyme Grass 

Gray Wild Rye 

Giant Wild Rye 
Creeping Wild Rye 
Ruby Grass 

Giant Silver Grass 
Eulalia 

Taiwanese Miscanthus 
Pink Muhly 

Mexican Muhly 
Lindheimer’s Muhly 
Deer Grass 

Nodding Needle Grass 
Foothill Needle Grass 
Purple Needle Grass 
Mexican Feather Grass 
Fountain Grass 
Chinese Fountain Grass 
Fountain Grass 
Autumn Moor Grass 
Blue Moor Grass 

Giant Feather Grass 
Korean Grass 


Leather Leaf Sedge 
Berkeley Sedge 

Blue Sedge 

California Meadow Sedge 
Western Meadow Sedge 
San Diego Sedge 
Orange Sedge 

Common Rush 

Giant Rush 

Common Rush 

Indian Rush 

Large Cape Rush 

Small Cape Rush 

NCN 

NCN 

NCN 
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Plant Lists 


Bamboos, Grasses, Sedges, 
Restios and Rushes 


This list of plants includes species from several highly 
complex families of plants, including Poaceae, Cyperaceae, 
Juncaceae and Restionaceae. The most familiar species 
belong to the Poaceae family, including grasses such as the 
ground hugging Korean grass to the giant timber bamboo. A 
number of sedges and rushes are popular accent and ground 
cover plants that belong to the Cyperaceae and Juncaceae 
family respectively. Less well known are the restios and 
rushes that include the genera of Chondropetalum and 
Rhodocoma. 

Bamboos are among the most widely recognized plant 
species on this list. They are commonly used among Asian 
and subtropical plantings, and are appreciated for their range 
of size, texture and growth habit. In contrast, many grasses, 
rushes and sedges are unfamiliar. However, these plants are 
becoming increasingly popular as accent plants and for use in 
meadows, bioswales and along seasonal streambeds. Some 
sedges are even planted and maintained as lawns. Interest 
in these plants is increasing as a result of a number of recent 
publications and interest among specialty growers. 


Below: Chondropetalum tectorum 
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Plant Lists 
Agave, Cacti and Yucca 


A wide variety of agaves, aloes, cacti and yuccas are 
commonly found in California gardens and landscapes where 
they are valued in many roles. Older gardens sometimes have 
the good fortune to feature a mature dragon tree, candelabra 
tree, or specimen yucca. These succulent-type plants often 
mature into stately specimens with striking character. They 
can also be effectively displayed as younger specimens 
in pots and raised planters where they add sculptural and 
artistic interest in courtyards and specialty plantings. 

Many of these plants are members of the Agavaceae and 
Cactaceae family and are well adapted to heat, aridity and 
drought. They are among the best choices for use in low and 
intermediate desert climate zones where they can withstand 
intense exposure to sunlight and grow with low to very low 
amounts of supplemental water throughout the year. 

This list of species does not contain plants suitable for 
use as traditional ground covers. Decomposed granite and 
various combinations of boulders stone and gravel is often 
used to cover the soil and to complement the character of 
these plants. 


Below: Two young Dracaena draco trees with Agave americana 
‘Mediopicta Alba’ and Senecio talinoides ssp. mandraliscae 


a as, 
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Agave, Dasylirion, Nolina and Yuccas 


Agave americana + cvs 
Agave angustifolia 
Agave attenuata + cvs 
Agave ‘Blue Flame’ 

Agave ‘Blue Glow’ 

Agave bracteosa 

Agave colorata 

Agave deserti 

Agave desmettiana 
Agave filifera 

Agave geminiflora 
Agave guiengola 
Agave gypsophila 
Agave ocahui 

Agave parryi + var 
Agave potatorum 
Agave salmiana + var 
Agave shawii 

Agave tequilana + cv 
Agave victoriae-reginae 
Agave vilmoriniana 
Beaucarnea recurvata 
Beaucarnea stricta 
Beschorneria yuccoides 
Dasylirion acrotriche 
Dasylirion quadrangulatum 
Dasylirion wheeleri 
Dracaena draco 
Fouquieria splendens 
Furcraea foetida + cv 
Furcraea macdougalii 
Hesperaloe funifera 
Hesperaloe parviflora 
Hesperoyucca whipplei 
Nolina matapensis 
Nolina microcarpa 
Nolina parryi 

Nolina nelsoni 

Yucca baccata 

Yucca brevifolia 

Yucca elata 

Yucca elephantipes 
Yucca filamentosa + cvs 
Yucca flaccida 

Yucca gloriosa 

Yucca recurvifolia 
Yucca rostrata 


Cacti 

Carnegiea gigantea 
Cereus peruvianus + cv 
Echinocactus grusonii 
Opuntia basilaris 
Opuntia ficus-indica 


Opuntia lindheimeri v. linguiformis 


Opuntia microdasys 
Opuntia robusta 
Opuntia violaceae + var 
Pachycereus marginatus 


NCN 

NCN 

Foxtail Agave 
NCN 

NCN 

Spider Agave 
Mescal 
Desert Agave 
NCN 

NCN 
Twin-flowered Agave 
NCN 


Gypsum Century Plant 
Ocahui 

Artichoke Agave 

NCN 

NCN 

Shaw’s Agave 

Tequila Agave 

Queen Victoria Agave 
Octopus Agave 
Bottle Palm 

Texas Ponytail 

NCN 

Green Desert Spoon 
Mexican Grass Tree 
Desert Spoon 

Dragon Tree 

Ocotillo 

Mauritius Hemp 

NCN 


Giant Hesperaloe 
Red Yucca 

Our Lord's Candle 
Tree Beargrass 
Beargrass 

Parry Beargrass 
Blue Nolina 
Banana Yucca 
Joshua Tree 
Soaptree Yucca 
Spineless Yucca 
Adam's Needle 
NCN 

Spanish Dagger 
NCN 

NCN 


Saguaro 

Apple Cactus 

Golden Barrel Cactus 
Beavertail Cactus 

Indian Fig 

Cow’s Tongue 

Bunny Ears 

NCN 

Prickly Pear 

Mexican Fence Post Cactus 


PF 
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LVL 
LVL 
LVL 
LVL 
LVL 
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M/L 
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LVL 
LVL 
LVL 
M/L 
LVL 
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Above: Carnegiea gigantea with 
Dasylirion wheeleri 





Above: Yucca filamentosa 





Below: Opuntia violacea 
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Above: Aloe striata 





Above: Aeonium arboreum ‘Zwartkop’ 


Below: Malephora lutea 





Aloes 

Aloe arborescens + cv 
Aloe barberae 

Aloe ‘Blue Elf’ 

Aloe brevifolia 

Aloe ciliaris 

Aloe dichotoma 

Aloe ferox 

Aloe ‘Johnson's Hybrid’ 
Aloe maculata 

Aloe marlothii 

Aloe x nobilis 

Aloe plicatilis 

Aloe speciosa 

Aloe x spinosissima 
Aloe striata 

Aloe striatula 

Aloe vera 


Succulents 

Aeonium arboreum + cvs 
Aeonium haworthii 
Aeonium ‘Kiwi’ 

Aeonium ‘Sunburst’ 
Aeonium undulatum + cvs 
Cistanthe grandiflora 
Cotyledon orbiculata 
Crassula arborescens + cvs 
Crassula capetella ‘Campfire’ 
Crassula multicava 
Crassula ovata 

Crassula perfoliata var. falcata 
Dudleya brittonii 

Dudleya edulis 

Dudleya lanceolata 
Dudleya pulverulenta 
Dudleya virens 

Echeveria species + cvs 
Euphorbia ingens 
Euphorbia milii 

Euphorbia myrsinites 
Euphorbia rigida 
Euphorbia tirucalli + cv 
Euphorbia xantii 
Graptopetalum paraguayense 
Graptoveria ‘Fred Ives’ 
Kalanchoe species + cvs 
Pedilanthus macrocarpus 
Portulacaria afra 

Sedum species 

Senecio serpens 

Senecio talinoides + ssp 


Ice Plants 

Aptenia cordifolia 
Carpobrotus species 
Cephalophyllum ‘Red Spike’ 
Delosperma cooperi 
Delosperma litorale 
Drosanthemum floribundum 
Drosanthemum hispidum 
Lampranthus aurantiacus 
Lampranthus deltoides 
Lampranthus productus 
Lampranthus spectabilis 
Malephora crocea 
Malephora lutea 


Torch Aloe 
Tree Aloe 
NCN 

NCN 

NCN 

Quiver Tree 
Bitter Aloe 
NCN 

Soap Aloe 
NCN 

NCN 

Fan Aloe 
Tilt-head Aloe 
NCN 

Coral Aloe 
Hardy Aloe 
Medicinal Aloe 


Aeonium 

NCN 

NCN 

NCN 

NCN 

NCN 

NCN 

Silver Jade Plant 

NCN 

NCN 

Jade Plant 

Sickle Plant 

Britton’s Chalk Dudleya 
San Diego Dudleya 
Lance leaved Dudleya 
Chalk Dudleya 
Catalina Island Dudleya 
Hen & Chicks 
Common Tree Euphorbia 
Crown of Thorns 
Creeping Spurge 
Narrow-leaved Spurge 
Milkbush 

Baja Spurge 
Mother-of-Pearl Plant 
NCN 

Kalanchoe 

Lady's Slipper 
Elephant’s Food 
Stonecrop 

Blue Chalksticks 

NCN 


Red Apple 

Sea Fig 

Red Spike Ice Plant 
Pink Hardy Ice Plant 
White Trailing Iceplant 
Rosea Ice Plant 

NCN 

NCN 

NCN 

NCN 

NCN 

Ice Plant 

Rocky Point Ice Plant 
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Plant Lists 
Aloes and Succulents 


Aloes and other succulent-type plants included on this list 
are almost universally adapted to coastal zone climates 
where the sun and mild winter temperatures seldom damage 
their foliage. Contrary to popular opinion, many of these 
varieties can be damaged if they are not sheltered from hot 
sun in inland and desert climate zones. Otherwise, they all 
have the ability to retain moisture in their foliage and stems, 
making them highly suited to container plantings where 
warm days and infrequent watering can easily result in dry 
soil conditions. 

These plants do best in loose, fast draining soils. Planting 
on mounds, slopes and in raised planters are helpful ways 
to achieve good drainage. Low amounts of supplemental 
water is recommended during spring through summer; frost- 
sensitive succulents are prone to greater cold damage if they 
are watered too much during late fall and enter winter with 
moisture filled stems and leaves. 


Below: Euphorbia ingens 
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Plant Lists 
Street Trees 


Street trees provide much value in urban and suburban 
environments. They provide a refreshing contrast to streets 
and buildings, and add identity and character to communities. 
They provide shade and reduce temperatures during summer 
and seasonal color at different times of the year. 

Although street trees have become an integral part 
of communities throughout California, the fundamental 
planting requirements that are needed to achieve long 
term success have been widely underestimated. From a 
horticultural perspective, many street trees have been planted 
in paved areas that are far too small for good root and trunk 
development. Additionally, these areas are often difficult 
to irrigate and there are many problems associated with 
litter, roots, damaged pavement and branches that grow into 
vehicular lanes. Ironically, when these issues and difficulties 
arise, the tree is viewed as the source of the problem. 

While it is important to continue the practice of planting 
street trees, better planning and adequate space is necessary. 
The lists of suggested street trees include the minimum size 
planting area recommended for each species. 


Street Tree Legend 

S = Small -Minimum 5 ft.x 5 ft. 

M = Medium- Minimum 10 ft. x 10 ft. 
= Large- Minimum 12 ft.and more 


Below: Koelreuteria paniculata 
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Deciduous Street Trees 
Albizia julibrissin + cv 
Bauhinia x blakeana 
Bauhinia variegata + cv 
Calodendrum capense 
Cassia leptophylla 

Catalpa species 

Celtis species 

Cercis canadensis + cvs 
Chionanthus retusus 

x Chitalpa tashkentensis + cvs 
Fraxinus angustifolia + cvs 
Fraxinus velutina + cvs 
Ginkgo biloba + cvs 
Gleditsia triacanthos + cvs 
Jacaranda mimosifolia + cv 
Koelreuteria bipinnata 
Koelreuteria elegans 
Koelreuteria paniculata 
Lagerstroemia fauriei x indica + cvs 
Lagerstroemia indica + cvs 
Liquidambar formosana 
Liquidambar styraciflua + cvs 
Liriodendron tulipifera 
Lysiloma watsonii var. thornberi 
Parkinsonia species + cvs 
Pistacia chinensis 

Platanus x acerifolia + cvs 
Prosopis glandulosa 
Prunus cerasifera + cvs 
Pyrus calleryana + cvs 
Quercus palustris 

Quercus virginiana 

Robinia x ambigua + cvs 
Robinia pseudoacacia 
Sapien sebiferum 

Sophora japonica 
Tabebuia chrysotricha 
Tabebuia impetiginosa 
Ulmus parvifolia + cvs 
Zelkova serrata 


Silk Tree 

Hong Kong Orchid Tree 
Purple Orchid Tree . 
Cape Chestnut 

Gold MedallionTree —« 
Catalpa 

Hackberry 

Eastern Redbud 
Chinese Fringe Tree 
Chitalpa 

NCN 

Arizona Ash 

Maidenhair Tree 

Honey Locust 
Jacaranda 

Chinese Flame Tree 

NCN 

Goldenrain Tree 

Crape Myrtle . 
Crape Myrtle . 
Chinese Sweet Gum 
American Sweet Gum 
Tulip Tree 

Feather Bush 

Palo Verde 

Chinese Pistache 
London Plane Tree 
Texas Honey Mesquite 
Purple-leaf Plum 

Callery Pear 

Pin Oak 

Southern Live Oak 
Locust 

Black Locust 

Chinese Tallow Tree 
Japanese Pagoda Tree 
Golden Trumpet Tree 
Pink Trumpet Tree 
Chinese Evergreen Elm 
Sawleaf Zelkova 
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Above: Brahea edulis 


Below: Washingtonia filifera, Palm Springs 


Evergreen Street Trees 
Afrocarpus gracilior 
Agonis flexuosa + cvs 
Brachychiton populneus 
Callistemon citrinus 
Callistemon viminalis + var. 
Casuarina cunninghamiana 
Cinnamomum camphora 
Cupaniopsis anacardioides 
Eriobotrya deflexa 
Eucalyptus ficifolia 
Eucalyptus torquata 
Geijera parviflora 
Hymenosporum flavum 
Laurus nobilis 
Lophostemon confertus 
Magnolia grandiflora + cvs 
Maytenus boaria 
Melaleuca linariifolia 
Melaleuca quinquenervia 
Melaleuca styphelioides 
Metrosideros excelsus 
Photinia x fraseri 

Pinus brutia var. eldarica 
Pinus canariensis 
Pittosporum rhombifolium 
Quercus agrifolia 

Quercus ilex 

Quercus suber 

Rhus lancea 

Schinus terebinthifolius 
Stenocarpus sinuatus 


Palms 


Archontophoenix cunninghamiana 


Brahea armata 

Brahea edulis 

Butia capitata 

Livistona australis 
Livistona chinensis 
Phoenix canariensis 
Phoenix dactylifera 
Syagrus romanzoffianum 
Washingtonia filifera 
Washingtonia robusta 


Fern Pine 
Peppermint Tree 
Kurrajong Bottle Tree 
Lemon Bottlebrush 
Weeping Bottlebrush 
River She-Oak 
Camphor Tree 
Carrot Wood 
Bronze Loquat 
Red-Flowering Gum 
Red Cap Gum 
Australian Willow 
Sweetshade Tree 
Sweet Bay 
Brisbane Box 
Southern Magnolia 
Mayten Tree 
Flaxleaf Paperbark 
Cajeput Tree 
Prickly Paperbark 
N. Z. Christmas Tree 
NCN 
Afghan Pine 
Canary Island Pine 
Queensland Pittosporum 
Coast Live Oak 
Holly Oak 
Cork Oak 
African Sumac 
Brazilian Pepper Tree 
Firewheel Tree 

SM 
King Palm oo 
Mexican Blue Palm 
Guadalupe Palm 
Pindo Palm 
Cabbage Palm 
Chinese Fan Palm 
Canary Island Date Palm 
Date Palm 
Queen Palm 
California Fan Palm 
Mexican Fan Palm 
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Plant Lists 
Street Trees 


Like all plants, trees depend upon their roots to obtain 
moisture, nutrients and oxygen to sustain growth. Trees 
become diminished in size and are more vulnerable to 
drought and pollution when root growth is restricted by 
compacted soils and limited space. 

Roots develop best in soils that have a balance of moisture, 
nutrients and oxygen; they do not grow in areas where any 
one of these conditions are lacking. Roots will grow under 
paving or adjacent to structures when poor conditions are 
present. Over time such roots can become quite large and 
cause damage to paving or structures. 

The use of root barriers to help prevent root damage 
by street trees can be successful under some conditions. 
Barriers placed continuously along the edge of a sidewalk 
in a linear parkway can be a deterrent to root growth of 
smaller trees by redirecting the direction of the roots away 
from the pavement. Encircling trees with root barriers is not 
recommended; trees become rootbound and even lead to the 
failure of the root barrier itself. 

The use of structural soils holds promise for trees planted 
in many urban and suburban areas to reduce damage by 
tree roots and increase the health and vigor of the trees. 
Structural soils consist mostly of crushed gravel with some 
topsoil. These soils enable sufficient compaction to support 
sidewalks and pavement, while providing increased space 
and structure to hold moisture, oxygen and room for root 
development. Even with structural soils, it is necessary to 
excavate the largest area possible for each street tree to have 
the greatest soil volume to sustain healthy growth. 
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Plant Lists 
Parkway and Median Trees 


Parkways and medians often provide an opportunity to 
establish some of the most significant plantings throughout 
urban communities. These areas can be planned to have 
more space where the use of larger sized trees can achieve 
dense visual screening and a forested landscape quality. 
Importantly, these landscapes offer some of the best 
opportunities to function as carbon banks and to capture 
airborne pollutants. Areas that are richly planted with 
large growing trees will sequester more carbon from the 
atmosphere than sparsely planted ground covers and shrubs. 
Additionally, more particulate matter carried in the air can 
become collected on leaf surfaces of such abundantly planted 
landscapes. Additionally, these environmental benefits will 
be optimized when such trees are selected according to their 
natural adaptability to the local climate conditions. Once 
established, these trees can often survive and grow without 
reliance on high amounts of supplemental water. 


Below: Platanus racemosa 
satis ' a Re 
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Deciduous Trees 

Acer negundo + ssp 

Acer saccharinum 

Albizia julibrissin + cv 
Alnus species 
Brachychiton acerifolius 
Brachychiton discolor 
Calodendrum capense 
Carya illinoinensis 

Catalpa species + cv 

Celtis species 

Chorisia speciosa 
Cryptomeria japonica + cvs 
Erythrina species 

Fraxinus species + cvs 
Ginkgo biloba + cvs 
Grevillea robusta 
Jacaranda mimosifolia + cv 
Koelreuteria species 
Liquidambar species + cvs 
Liriodendron tulipifera 
Metasequoia glyptostroboides 
Parkinsonia species + cvs 
Paulownia tomentosa 
Platanus x acerifolia + cvs 
Platanus mexicana 
Platanus racemosa 
Prosopis species + cvs 
Quercus lobata 

Quercus palustris 

Quercus virginiana 
Taxodium species 
Tipuana tipu 

Ulmus parvifolia + cvs 


Evergreen Trees 

Acacia melanoxylon 
Afrocarpus gracilior 
Araucaria bidwillii 
Casuarina cunninghamiana 
Cedrus atlantica + cvs 
Cedrus deodara + cvs 


Chamaecyparis lawsoniana + cvs 


Cinnamomum camphora 
Cupressus macrocarpa + cvs 
Eucalyptus species 

Ficus species 
Hymenosporum flavum 
Lagunaria patersonii 
Lophostemon confertus + cv 
Magnolia grandiflora + cvs 
Melaleuca quinquenervia 
Melaleuca styphelioides 
Pinus species 

Pittosporum undulatum 
Podocarpus macrophyllus + cv 
Quercus agrifolia 

Quercus engelmannii 
Quercus ilex 

Quercus suber 

Schinus molle 

Sequoia sempervirens + cvs 
Sequoiadendron giganteum 


Palms 

Jubaea chilensis 
Phoenix canariensis 
Phoenix dactylifera 
Phoenix reclinata 


Box Elder 

Silver Maple 

Silk Tree 

Alder 

Australian Flame Tree 
Queensland Lacebark 
Cape Chestnut 
Pecan 

Catalpa 

Hackberry 

Silk Floss Tree 
Japanese Cedar 
Coral Tree 

Ash 

Maidenhair Tree 
Silky Oak 
Jacaranda 

Flame Tree 

Sweet Gum 

Tulip Tree 

Dawn Redwood 
Palo Verde 
Empress Tree 
London Plane Tree 
NCN 

Western Sycamore 
Mesquite 

Valley Oak 

Pin Oak 

Southern Live Oak 
Cypress 

Tipu Tree 

Chinese Evergreen Elm 


Blackwood Acacia 
Fern Pine 
Bunya-bunya 
River She-oak 
Atlas Cedar 
Deodar Cedar 
Port Orford Cedar 
Camphor Tree 
Monterey Cypress 
Eucalyptus 
Evergreen Fig 
Sweetshade 
Primrose Tree 
Brisbane Box 
Southern Magnolia 
Cajeput Tree 
Prickly Paperbark 
Pine 

Victorian Box 
Yew Pine 

Coast Live Oak 
Mesa Oak 

Holm Oak 

Cork Oak 

Pepper Tree 
Coast Redwood 
Giant Sequoia 


Chilean Wine Palm 
Canary Island Date Palm 
Date Palm 

Senegal Date Palm 
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Above: Eucalyptus viminalis 


Below: Magnolia grandiflora 
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Above: Araucaria bidwillii 





Evergreen Trees 

Araucaria bidwillii 

Cedrus atlantica + cvs 
Cedrus deodara + cvs 
Cinnamomum camphora 
Cupressus macrocarpa + cvs 
Eucalyptus camaldulensis 
Eucalyptus citriodora 
Eucalyptus cladocalyx 
Eucalyptus globulus + cv 
Eucalyptus viminalis 

Ficus macrophylla 

Ficus microcarpa 

Ficus rubiginosa 

Magnolia grandiflora + cvs 
Pinus canariensis 

Pinus halepensis 

Pinus pinea 

Pinus radiata 

Pinus torreyana 

Quercus agrifolia 

Quercus engelmannii 
Quercus suber 

Sequoia sempervirens + cvs 
Sequoiadendron giganteum 


Deciduous Trees 
Erythrina caffra 
Erythrina coralloides 
Fraxinus uhdei + cvs 
Ginkgo biloba + cvs 
Grevillea robusta 
Platanus racemosa 
Quercus lobata 
Quercus virginiana 
Salix babylonica + cvs 
Taxodium distichum 
Taxodium mucronatum 
Ulmus parvifolia + cvs 


Palms 

Jubaea chilensis 
Phoenix canariensis 
Washingtonia filifera 
Washingtonia robusta 


Below: Phoenix canariensis, Elysian Park, Los Angeles 
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Bunya-bunya 
Atlas Cedar 
Deodar Cedar 
Camphor Tree 
Monterey Cypress 
River Red Gum 
Lemon-scented Gum 
Sugar Gum 

Blue Gum 

Manna Gum 
Moreton Bay Fig 
Indian Laurel Fig 
Rustyleaf Fig 
Southern Magnolia 
Canary Island Pine 
Aleppo Pine 
Italian Stone Pine 
Monterey Pine 
Torrey Pine 

Coast Live Oak 
Mesa Oak 

Cork Oak 

Coast Redwood 
Giant Sequoia 


Coral Tree 

Naked Coral Tree 
Evergreen Ash 
Maidenhair Tree 
Silky Oak 

Western Sycamore 
Valley Oak 

Southern Live Oak 
Weeping Willow 
Bald Cypress 
Montezuma Cypress 
Chinese Evergreen Elm 


Chilean Wine Palm 
Canary Island Date Palm 
California Fan Palm 
Mexican Fan Palm 
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Plant Lists 
Monumental Scale Trees 


Monumental scale trees often become the most distinguishing 
feature of both natural and ornamental landscapes. They 
can mature into landmarks and become celebrated as 
heritage elements that several generations of people can 
enjoy. Perhaps more than any other landscape choice, the 
selection of monument trees challenges the sense of vision 
and desire to create a lasting landscape legacy. Some of the 
best opportunities to use these trees includes government, 
institutional and public space settings. Such trees can often 
become the cornerstone of a sacred space as well as become 
a symbol of community values to celebrate the lives of 
people and historic events. 

Most communities in California have monumental scale 
ornamental trees. Some are highly recognized, such as 
the Moreton Bay figs in Santa Barbara and San Diego, or 
the dawn redwood in Palo Alto. A walk in the capital mall 
in Sacramento reveals an array of large and mature stone 
pines, deodar cedars, oaks and palms; each of these trees 
is a testament to the wonderful growing conditions in these 
valley regions. 


Below: Ficus macrophylla, Santa Paula 
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Plant Lists 
Courtyard and Patio Trees 


Trees are commonly used to provide shade and special 
character in courtyards and patios. Since these spaces vary 
in size and specific microclimate conditions, it is important to 
assess the scale and sun exposure when selecting a particular 
species of tree. Some trees can be grown with multiple 
trunks, while others develop canopy branch structures that 
can be pruned to reveal handsome branching character. 
Deciduous trees provide summer shade and let in winter sun. 
Many deciduous trees also offer striking flowering character 
and fall color. 

Care should be taken to provide a large enough planter 
area within paved courtyards and patios to accommodate the 
eventual size and root systems. Larger planter areas make 
it easier to encourage good root development and to provide 
supplemental water without working with root barriers. 

Anyone who has taken care of trees in a paved area 
can describe the challenge of leaf, fruit and pod cleanup. 
Maintenance will vary from daily to weekly throughout 
most of the year; Evergreen trees are not necessarily cleaner 
than deciduous varieties; in general, the larger the tree, the 
greater the total amount of organic material produced. 


Patio Size Legend 

S = Small - 25 ft.x 25 ft. 
M = Medium- 50ft. x 50 ft. 
L = Large- 100 ft. x 100 ft. 


Below: Olea europaea 
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Evergreen Trees 

Acacia aneura 

Acacia podalyriifolia 
Acca sellowiana 
Afrocarpus gracilior 
Agonis flexuosa + cvs 
Arbutus ‘Marina’ 

Arbutus unedo 
Callistemon citrinus 
Citrus cultivars 

Ficus species 

Geijera parviflora 
Hymenosporum flavum 
Laurus nobilis 
Leptospermum ‘Dark Shadows’ 
Leptospermum petersonii 
Melaleuca quinquenervia 
Metrosideros excelsus 
Michelia champaca 
Michelia doltsopa 

Olea europaea + cvs 
Olneya tesota 

Photinia x fraseri 

Pinus pinea 

Quercus agrifolia 
Quercus engelmannii 
Quercus suber 

Schefflera actinophylla 
Schinus molle 

Schinus terebinthifolius 


Deciduous Trees 

Acacia farnesiana 

Acacia willardiana 

Acer palmatum + cvs 
Bauhinia forficata 

Bauhinia x blakeana 

Betula species + cvs 
Caesalpinia cacalaco 
Calodendrum capense 
Cassia leptophylla 

Cercis canadensis + cvs 
Chilopsis linearis + cvs 
Chionanthus retusus 

X Chitalpa tashkentensis + cvs 
Cornus florida 

Erythrina species 

Ginkgo biloba + cvs 
Gleditsia triacanthos + cvs 
Jacaranda mimosifolia + cv 
Koelreuteria species 
Lagerstroemia indica + cvs 
Lysiloma watsonii var. thornberi 
Maytenus boaria 
Parkinsonia species + cvs’ 
Pistacia chinensis 

Platanus racemosa 
Prosopis species + cvs 
Prunus cerasifera + cvs 
Pyrus species + cvs 
Quercus lobata 

Quercus virginiana 

Robinia x ambigua + cvs 
Salix babylonica + cvs 
Sophora japonica 
Spathodea campanulata 
Tabebuia species 

Tipuana tipu 

Ulmus parvifolia + cvs 
Zelkova serrata 


Mulga 

Pearl Acacia 
Pineapple Guava 
Fern Pine 
Peppermint Tree 
NCN 

Strawberry Tree 
Lemon Bottlebrush 
Citrus 

Evergreen Fig 
Australian Willow 
Sweetshade Tree 
Sweet Bay 

NCN 
Lemon-scented Tea Tree 
Cajeput Tree 

N.Z. Christmas Tree 
Champaca 

NCN 

Olive 

Desert Ironwood 
NCN 

Italian Stone Pine 
Coast Live Oak 
Mesa Oak 

Cork Oak 


Queensland Umbrella Tree + 


Pepper Tree 
Brazilian Pepper Tree 


Sweet Acacia 

Palo Blanco 

Japanese Maple 
Brazilian Butterfly Tree 
Hong Kong Orchid Tree 
Birch 

Cascalote 

Cape Chestnut 

Gold Medallion Tree 
Eastern Redbud 
Desert Willow 
Chinese Fringe Tree 
Chitalpa 

Flowering Dogwood 
Coral Tree 

Maidenhair Tree 
Honey Locust 
Jacaranda 

Flame Tree 

Crape Myrtle 

Feather Bush 

Mayten Tree 

Palo Verde 

Chinese Pistache 
Western Sycamore 
Mesquite 

Purple-leaf Plum 
Callery Pear 

Valley Oak 

Southern Live Oak 
Locust 

Weeping Willow 
Japanese Pagoda Tree 
African Tulip Tree 
Trumpet Tree 

Tipu Tree 

Chinese Evergreen Elm 
Sawleaf Zelkova 
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Above: Schinus molle 
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Above: Lagerstroemia indica 


Below: Pistacia chinensis 
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no 
Above: Brachy 


Above: Arctostaphylos manzanita 








Below: Chorisia speciosa 





dl 


Trees 

Acacia willardiana 

Acer japonica + cvs 
Araucaria bidwillii 
Brachychiton rupestris 
Chorisia speciosa 
Dracaena draco 
Erythrina caffra 
Eucalyptus citriodora 
Ginkgo biloba + cvs 
Melaleuca quinquenervia 
Parkinsonia species + cvs 
Pinus thunbergii 
Spathodea campanulata 


Shrubs 
Arctostaphylos species 
Brugmansia species + cvs 


Fremontodendron cultivars 
Leptospermum laevigatum 
Magnolia x soulangeana + cvs 


Mahonia lomariifolia 
Melaleuca nesophila 
Strelitzia juncea 


Vines 

Beaumontia grandiflora 
Passiflora cultivars 
Pyrostegia venusta 
Tetrastigma voinierianum 
Thunbergia gregorii 


Palo Blanco 
Japanese Maple 
Bunya Bunya 
Queensland Bottle Tree 
Floss Silk Tree 
Dragon Tree 

Coast Coral Tree 
Lemon Scented Gum 
Maidenhair Tree 
Cajeput Tree 

Palo Verde 

Japanese Black Pine 
African Tulip Tree 


Manzanita 

Angel's Trumpet 
Flannel Bush 
Australian Tea Tree 
Saucer Magnolia 
NCN 

Pink Melaleuca 
NCN 


Easter Lily Vine 
Passion Vine 
Flame Vine 

NCN 

Orange Clock Vine 


Agaves, Aloes, Cacti, and Succulents 


Aeonium arboreum ‘Zwartkop’ 
Agave americana ‘Mediopicta’ 
Agave attenuata ‘Variegata’ 


Agave salmiana var. Ferox 
Agave victoria-reginae 
Agave vilmoriniana 

Aloe barberae 
Beaucarnea recurvata 
Carnegiea gigantea 


Dasylirion quadrangulatum 


Dracaena draco 
Echinocactus grusonii 
Euphorbia ingens 
Fouquieria splendens 
Furcraea macdougalii 
Kalanchoe beharensis 
Opuntia robusta 


Bamboos and Grasses 
Bambusa vulgaris ‘Vittata’ 
Otatea acuminata 
Phyllostachys nigra 
Xanthorrhoea preissii 
Zoysia tenuifolia 


Ferns, Cycads and Palms 
Brahea armata 

Caryota gigas 
Chamaerops humilis 
Cyathea cooperi 

Cycas revoluta 

Dioon edule 

Rhapis humilis 


NCN 
NCN 
Variegated Foxtail Agave 
NCN 


Queen Victoria Agave 
Octopus Agave 

NCN 

Bottle Palm 

Saguaro 

Mexican Grass Tree 
Dragon Tree 

Golden Barrel Cactus 
Common Tree Euphorbia 
Ocotillo 

NCN 

Felt Bush 

NCN 


NCN 


Character 
Bark/Texture 
Foliage/Texture 
Silhouette 
Trunk 
Trunk/Flowers 
Trunk/Shape 
Flowers/Scale 


Trunk/Flowers 
Branching 
Flowering 


Branching/Bark 
Flowers/Texture 
Flowers 
Branching/Bark 
Flowers 
Foliage/Flowers 
Branching/Bark 
Shape 


Texture/Flowers 
Flowers/Fruit 
Flowers 

Texture 

Flowers 


Foliage Color 
Shape/Color 
Shape/Color 
Shape/Mass 
Shape 

Shape 

Shape 
Shape/Texture 
Shape/Mass 
Texture 

Shape 

Shape 
Shape/Mass 
Texture/Shape 
Shape/Mass 
Shape/Texture 
Shape 


Stem Markings 


Mexican Weeping Bamboo Fine Texture 


Black Bamboo 
Grass Tree 
Korean Grass 


Mexican Blue Palm 
Giant Fishtail Palm 
Mediterranean Fan Palm 
Australian Tree Fern 
Sago Palm 

Chestnut Dioon 

Slender Lady Palm 


Stem Color 
Shape/Flowers 
Fine Texture 


Color/Texture 
Coarse Texture 
Shape 
Shape/Texture 
Shape 

Shape 
Texture/Canes 


Plant Lists 
Special Interest Plants 


Many landscapes and gardens achieve special quality and 
interest when they have plants with unique character. Often, 
this unique character comes from older trees and shrubs 
that have developed twisting branches, swollen trunks and 
interesting bark as they age. In contrast, some plants have 
interesting foliage, flowering and growth habits at earlier 
ages that draw special attention. This list brings attention to 
a variety of species that can provide such interest. 

It is also common to see a variety of plants that were 
planted as foundation shrubs close to the base of walls and 
buildings that have grown large and been pruned to become 
unique specimens. These plants are often found in historic 
or institutional settings where they have been part of the 
landscape for many years. Older parks and gardens are 
among the best places to observe the value of mature plants 
that have attained specialty size and character. Many people 
come to respect these plants as a valued part of the landscape 
heritage of a community. 

Very often plants that provide specialty character are 
slower growing, or are shrubs and vines that grow into 
unique forms and sizes. It can take a special commitment to 
use these plants or even preserve them when the priority is 
often placed upon attaining an instant landscape or garden. 
On the other hand, any plant can provide special interest and 
character when planted in the right location or pruned and 
fitted to become a unique specimen. 


Below: Leptospermum laevigatum 
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Plant Lists 
Hedges and Screens 


One of the basic uses of plants is to enclose and define the 
boundaries of outdoor spaces. This is achieved by planting 
hedges and screens to divide areas into rooms. Often, 
plants are placed side by side and clipped into geometric 
shapes to fit narrow planters. Many times the first idea is 
to achieve dense and total screening treatments. However, 
another strategy can also be effective. Plants are arranged in 
layers and left to grow natural and to varying heights until 
a separation is achieved. This separation does not have to 
be total; sometimes a partial view through a screen is more 
effective and enjoyable. 

Screen planting is also done to improve the character of a 
space. The creation of privacy and blocking poor views are 
important improvements. From another perspective, hedges 
and screens can be strategically placed to frame and emphasize 
views as well as provide low boundaries to further define 
interior garden areas and circulation. 

Hedge and screen planting can often be efficiently watered 
with drip irrigation systems. Tubing can be placed along the 
sides of the plants to reduce runoff and provide moisture close 
to the roots. This approach is particularly useful for hedges 
that need regular water that are planted in Mediterranean 
gardens. 


Hedges and Screens Legend 


S = Small Size: 1 ft.-5 ft. Tall 
M = Medium Size: 5 ft.- 10 ft. Tall 
L = Large Size: 10 ft. and Taller 


Below: Ficus microcarpa 
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Trees 

Afrocarpus gracilior 
Callistemon viminalis 
Calocedrus decurrens 
Chamaecyparis lawsoniana + cvs 
Citrus cultivars 

x Cupressocyparis leylandii 
Cupressus macrocarpa 
Cupressus sempervirens + cvs 
Ficus benjamina 

Ficus microcarpa 

Ilex vomitoria 

Ligustrum lucidum 

Myrica californica 
Pittosporum undulatum 
Populus nigra ‘Italica’ 

Prunus ilicifolia ssp. lyonii 
Syzygium paniculatum 


Shrubs 

Abelia species + cvs 

Acacia longifolia 

Acca sellowiana 

Agonis flexuosa ‘Nana’ 
Arbutus unedo ‘Compacta’ 
Baccharis ‘Starn’ 

Bambusa species + cvs 
Berberis species + cvs 
Bougainvillea species + cvs 
Buxus microphylla japonica + cvs 
Buxus sempervirens + cvs 
Callistemon citrinus 

Carissa macrocarpa + cvs 
Choisya ternata 

Cistus x purpureus 

Citrus cultivars 

Coprosma repens + cvs 
Dodonaea viscosa + cv 
Elaeagnus pungens + cvs 
Elaeagnus x ebbingei + cvs 
Equisetum hyemale 
Escallonia species + cvs 
Euonymus japonicus + cvs 
Ficus benjamina 

Ficus microcarpa 

Grevillea species + cvs 
Grewia occidentalis 

Hakea suaveolens 

Hebe species + cv 
Heteromeles arbutifolia 
Hibiscus rosa-sinensis + cvs 
Hibiscus syriacus 
Hypericum ‘Hidcote’ 

llex aquifolium + cvs 

Ilex cornuta + cvs 

Ilex vomitoria + cvs 

llex x altaclerensis ‘Wilsonii’ 
Juniperus species + cvs 
Lantana camara + cvs 
Lavandula dentata 
Leptospermum I. ‘Compactum’ 
Leptospermum scoparium + cvs 
Leucophyllum species + cvs 
Ligustrum japonicum + cvs 
Ligustrum lucidum 
Ligustrum ovalifolium 
Metrosideros kermadecensis + cvs 
Myoporum laetum 

Myrica californica 

Myrsine africana 


SM 
Fern Pine . 
Weeping Bottlebrush 
Incense Cedar 
Port Orford Cedar 
Citrus 
Leland Cypress 
Monterey Cypress 
Italian Cypress 
Weeping Chinese Fig 
Indian Laurel Fig 
Yaupon 
Glossy Privet 
Pacific Wax Myrtle 
Victorian Box 
Lombardy Poplar 
Catalina Cherry 
Australian Brush Cherry 


SM 
Abelia . 
Sydney Golden Wattle 
Pineapple Guava 
NCN 
NCN 
NCN 
Bamboo 
Barberry . 
Bougainvillea 
Japanese Boxwood” ss 
Common Boxwood 
Lemon Bottlebrush 
Natal Plum . 
Mexican Orange 
Orchid Rockrose 
Citrus 
Mirror Plant 
Hopseed Bush 
Silverberry 
NCN 
Horsetail 
Escallonia 
Euonymus 
Weeping Chinese Fig 
Indian Laurel Fig 
Grevillea 
Lavender Starflower 
Sweet Hakea 
Hebe . 
Toyon 
Tropical Hibiscus 
Rose of Sharon 
NCN 
English Holly 
Chinese Holly 
Yaupon 
Wilson Holly 
Juniper 
Lantana 
French lavender 
NCN 
New Zealand Tea Tree 
NCN 
Japanese Privet 
Glossy Privet 
California Privet 
Dwarf Pohutakawa 
NCN 
Pacific Wax Myrtle 
African Boxwood 
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Above: Myrtus communis ‘Compacta’ 


Below: Syzygium paniculatum ‘Compacta’ 
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Above: Abelia ‘Edward Goucher’ 


Shrubs continued 

Myrtus communis + cvs 
Nandina domestica + cvs 
Nerium oleander + cvs 
Olea europaea ‘Little Ollie’ 
Osmanthus fragrans 
Photinia x fraseri 

Photinia glabra 

Photinia serratifolia 
Phyllostachys aurea 
Phyllostachys bambusoides + cvs 
Phyllostachys nigra 
Pittosporum eugenioides 
Pittosporum tenuifolium + cvs 
Pittosporum tobira + cvs 
Pittosporum undulatum 
Plumbago auriculata 
Prunus caroliniana + cvs 
Prunus ilicifolia ssp. ilicifolia 
Prunus ilicifolia ssp. lyonii 
Prunus laurocerasus + cvs 
Punica granatum + cvs 
Pyracantha species + cvs 
Rhamnus alaternus 
Rhamnus californica + cvs 
Rhamnus crocea + ssp. 
Rhaphiolepis indica + cvs 
Rhaphiolepis umbellata 
Rhus integrifolia 

Rhus ovata 

Rosa floribunda cultivars 
Rosa mutabilis 

Rosa rugosa 

Rosmarinus officinalis + cvs 


Syzygium paniculatum ‘Compacta’ 


Teucrium fruticans 

Thevetia peruviana 
Viburnum awabuki 
Viburnum suspensum 
Viburnum tinus + cvs 
Westringia ‘Wynyabbie Gem’ 
Westringia fruticosa + cvs 
Xylosma congestum + cv 


True Myrtle . 
Heavenly Bamboo . 
Oleander 

Dwarf Olive 

Sweet Olive 

NCN 

Japanese Photinia 
Chinese Photinia 

Golden Bamboo 

Golden Bamboo 

Black Bamboo 

NCN 

NCN 

Mock Orange : 
Victorian Box 

Cape Plumbago 
Carolina Laurel Cherry 
Hollyleaf Cherry 
Catalina Cherry 

English Laurel 
Pomegranate . 
Firethorn . 
Italian Buckthorn 
California Coffeeberry - 
Hollyleaf Redberry 

India Hawthorn . 
NCN . 
Lemonade Berry 

Sugar Bush 

Floribunda Rose 

China Rose 

Rugosa Rose 

Rosemary . 
Australian Brush Cherry « 
Bush Germander 

Yellow Oleander 

Sweet Viburnum 
Sandankwa Viburnum 
Laurustinus . 
NCN 

Coast Rosemary 

Shiny Xylosma 
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Above: Bambusa oldhamii 
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Below: Ligustrum japonicum ‘Texanum’ 
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Plant Lists 
Fragrant Flowers and Foliage 


Flower fragrance is commonly associated as part of the 
essential character and experience in many landscapes and 
gardens. Roses offer many sweet fragrances that are both 
light and heavy. Mediterranean gardens combine sweet and 
spicy fragrances of lavender and sage. Flowers of wild lilacs 
in the California flora often fill the air with a musky fragrance. 
Some of the most popular and widely recognized fragrances 
are associated with citrus flowers and the sweet olive. 

Flower fragrances are often highly ephemeral and of 
limited range as well as elusive and challenging to predict. 
This often makes them more appreciated. They are strong 
reminders of the seasons of the year and stages of growth 
among plants in gardens. Overall, flower fragrances add a 
dimension of experience that transcend the basics of colors, 
textures and shapes. 

Anumber of plants also have distinctive foliage fragrance. 
Many of these species are listed on the opposite page and 
include a wide variety of trees, shrubs and perennials. Some 
well known plants such as lavender have both flower and 
foliage fragrance. 

Not all plant fragrances are pleasant. The society garlic 
has strongly pungent foliage and is not well suited to entries 
or small scale spaces. Flowers of carob trees and crushed 
fruit of maidenhair trees are objectionable to many people. 
The foliage of colorful plants such as lantana and lion’s tail 
have leaves that emit strong odors that can be disagreeable. 


Below: Plumeria rubra 
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Trees 

Citrus cultivars 
Hymenosporum flavum 
Magnolia grandiflora + cvs 
Michelia champaca 
Michelia doltsopa 
Michelia x foggii 
Osmanthus fragrans 
Plumeria species + cvs 
Pittosporum undulatum 


Shrubs and Perennials 
Brugmansia species + cvs 
Brunfelsia pauciflora + cvs 
Buddleja davidii + cvs 
Calycanthus occidentalis 
Carissa macrocarpa + cvs 
Citrus cultivars 

Elaeagnus pungens + cvs 
Gardenia augusta + cvs 
Gardenia thunbergia 
Hedychium species + cvs 
Lavandula species + cvs 
Ligustrum japonicum + cvs 
Jasminum angulare 
Jasminum humile 
Jasminum laurifolium nitidum 
Jasminum officinale 
Lupinus excubitus 
Michelia figo 

Michelia x foggii 

Michelia yunnanensis 
Montanoa grandiflora 
Osmanthus fragrans 
Penstemon palmeri 
Philadelphus species + cvs 
Pittosporum tobira + cvs 
Pittosporum undulatum 
Plumeria species + cvs 
Salvia ‘Allen Chickering’ 
Salvia clevelandii + cvs 
Syringa x hyacinthiflora + cvs 
Syringa x chinensis + cvs 
Syringa x laciniata 

Syringa vulgaris + cvs 
Viburnum awabuki 
Viburnum suspensum 


Vines 

Clematis armandii 

Jasminum humile 

Jasminum laurifolium nitidum 
Jasminum officinale 
Jasminum polyanthum 
Lonicera hildebrandiana 
Pandorea jasminoides cultivars 
Trachelospermum jasminoides 
Wisteria floribunda + cvs 
Wisteria sinensis 


Citrus 

Sweetshade Tree 
Southern Magnolia 
Champaca 

NCN 

NCN 

Sweet Olive 
Frangipani 
Victorian Box 


Angel's Trumpet 
NCN 


Butterfly Bush 

Spice Bush 

Natal Plum 

Citrus 

Silverberry 
Gardenia 

NCN 

Ginger Lily 
Lavender 

Japanese Privet 
South African Jasmine 
Italian Jasmine 
Angelwing Jasmine 
Poet’s Jasmine 
Grape Soda Lupine 
Banana Shrub 

NCN 

NCN 

Tree Daisy 

Sweet Olive 
Scented Penstemon 
Mock Orange 

Mock Orange 
Victorian Box 
Frangipani 

Allen Chickering Sage 
Cleveland Sage 
Early Flowering Lilac 
Chinese Lilac 
Cutleaf Lilac 
Common Lilac 
Sweet Viburnum 
Sandankwa Viburnum 


Evergreen Clematis 
Italian Jasmine 
Angelwing Jasmine 


Common White Jasmine 


NCN 


Giant Burmese Honeysuckle 


Bower Vine 

Star Jasmine 
Japanese Wisteria 
Chinese Wisteria 
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Above: Osmanthus fragrans 


Below: Jasminum polyanthum 
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Below: Lantana ‘Miss Huff’ 








Above: Lavandula ‘Goodwin Creek Gray’ 


Trees with Foliage Fragrance 


Agonis flexuosa + cvs 
Calocedrus decurrens + cvs 
Cupressus species 
Eucalyptus species 

Laurus nobilis 

Pinus species 

Schinus molle 

Sequoia sempervirens + cvs 
Umbellularia californica 


Peppermint Tree 
Incense Cedar 
Cypress 

Eucalyptus 

Sweet Bay 

Pine 

Pepper Tree 

Coast Redwood 
California Bay Laurel 


Shrubs and Perennials with Fragrant Foliage 


Artemisia californica + cvs 
Calycanthus occidentalis 
Helichrysum italicum 
Juniperus species + cvs 
Laurus nobilis 
Lavandula species + cvs 
Myrica californica 
Myrtus communis + cvs 
Ribes sanguineum + var 
Ribes viburnifolium 
Rosmarinus officinalis + cvs 
Salvia apiana 

Salvia ‘Allen Chickering’ 
Salvia clevelandii + cvs 
Salvia brandegei 

Salvia leucophylla + cvs 
Salvia mellifera + cvs 
Salvia officinalis + cvs 
Salvia ‘Mrs. Beard’ 
Thymus species + cvs 
Trichostema lanatum 


California Sagebrush 
Spice Bush 

Curry Plant 

Juniper 

Sweet Bay 

Lavender 

Pacific Wax Myrtle 
True Myrtle 

Red Flowering Currant 
Evergreen Currant 
Rosemary 

White Sage 

Allen Chickering Sage 
Cleveland Sage 

Santa Rosa Island Sage 
Purple Sage 

Black Sage 

Garden Sage 

Mrs. Beard Sage 
Thyme 

Woolly Blue Curls 


Plants with Pungent Foliage, Flowers and Fruit 


Ceratonia siliqua 

Ginkgo biloba + cvs 
Isomeris arborea 

Lantana camara + cvs 
Lantana montevidensis + cv 
Leonotis leonurus 
Tulbaghia violacea + cvs 


Below: Ceratonia siliqua 


Carob 
Maidenhair Tree 
Bladderpod 
Yellow Sage 
Trailing Lantana 
Lion's Tail 
Society Garlic 


Below: Ginkgo biloba fruit 
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Above: Lavandula provence 


Below: Tulbaghia violacea 
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Plant Lists 
Foliage Color: Olive to Silver 


It is a popular design practice to punctuate landscapes and 
gardens at any scale with plants that have light foliage 
color. Such plants can provide colorful contrast and variety 
to the various shades of greens that all too easily dominate 
the color scheme of many designs. Plants with contrasting 
foliage color can also provide year round value and outlast 
the short-term impact of flowers. 

Plants included on this list have light foliage colors that 
range from olive and gray to silver and blue-green. Not all of 
the colors combine well together and it is often best to avoid 
mixing too many of these colors in the same composition. 
Many of these plants are commonly used as solitary accent 
or specimen features. From a horticultural perspective, 
many of these plants grow best in sunny exposures and are 
adapted to less moisture during the summer months. This 
is in contrast to plants with variegated foliage that are often 
best adapted to shady conditions and do best with regular 
water throughout the year. 


Foliage Color Legend 


Ol = Olive 
G = Gray 
S = Silver-White 
Bc = Blue-Green 


Below: Olea europaea 
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Trees 

Acacia aneura 

Acacia baileyana 

Acacia pendula 

Acacia podalyriifolia 

Acca sellowiana 
Afrocarpus gracilior 
Cedrus atlantica ‘Glauca’ 
Cupressus arizonica + cvs 
Dracaena draco 
Eucalyptus polyanthemos 
Leptospermum laevigatum 
Leucadendron argenteum 
Olea europaea + cvs 
Pinus coulteri 

Pinus torreyana 
Psorothamnus spinosus 
Quercus douglasii 
Quercus engelmannii 


Shrubs 

Abutilon palmeri 

Acacia covenyi 

Acacia cultriformis 

Acacia podalyriifolia 

Acacia redolens 

Artemisia ‘Powis Castle’ 
Artemisia arborescens 
Artemisia californica + cvs 
Atriplex canescens 

Atriplex lentiformis ssp. breweri 
Buddleja davidii + cvs 

Cistus skanbergii 

Correa alba + cvs 

Correa ‘Ivory Bells’ 
Cotoneaster glaucophyllus 
Dalea greggii 

Dendromecon harfordii 
Dendromecon rigida 
Elaeagnus pungens + cvs 
Encelia farinosa 

Eriogonum cinereum 

Grevillea lanigera + cvs 

Iva hayesiana 

Juniperus x pfitzeriana + cvs 
Lavandula angustifolia 
Lavandula dentata 

Lavandula ‘Goodwin Creek Gray’ 
Lavandula multifida 
Lavandula stoechas + cvs 
Lavandula x intermedia + cvs 
Leptospermum laevigatum + cvs 
Leucadendron cultivars 
Leucophyllum candidum + cvs 
Leucophyllum frutescens + cvs 
Leucophyllum laevigatum 
Melianthus species 

Olea europaea ‘Little Ollie’ 
Phlomis fruticosa 

Pittosporum crassifolium 
Salvia ‘Allen Chickering’ 

Salvia apiana 

Salvia clevelandii + cvs 

Salvia leucophylla + cvs 


Santolina chamaecyparissus + cvs 


Santolina pinnata ssp. neapolitana 
Senna artemisioides 

Senna phyllodinea 

Teucrium fruticans 

Westringia species + cvs 


OIG S Ba PF 
Mulga . LVL 
Bailey Acacia + LVL 
Weeping Myall * LVL 
Pearl Acacia «© LAWL 
Pineapple Guava . M 
Fern Pine M 
Blue Atlas Cedar M/L 
Arizona Cypress ee LAL 
Dragon Tree + LVL 
Silver Dollar Gum 7 + MAL 
Australian Tea Tree = + M/L 
Silver Tree oe M/L 
Olive . M/L 
Coulter Pine . LVL 
Torrey Pine . LVL 
Smoke Tree © oe MAL 
Blue Oak «LAL 
Mesa Oak * MAL 

OIG S Ba PF 
Indian Mallow «+ M/L 
Blue Bush M/L 
Knife Acacia «© + LVL 
Pearl Acacia © + LVL 
NCN «LAL 
NCN © MAL 
NCN « LANL 
CaliforniaSagebrush + LVL 
Quail Bush + LANL 
Brewers Saltbush «+ LAL 
Butterfly Bush . M 
NCN . M/L 
Australian Fuchsia . M/L 
NCN . M/L 
NCN . M 
Trailing Indigo Bush © + M/L 
Island Bush Poppy + LVL 
Bush Poppy «LAL 
Silverberry +. M 
Brittlebush « LANL 
Ashyleaf Buckwheat © 6 LVL 
Woolly Grevillea . M/L 
San Diego Marsh Elder + M/L 
Pitzer Juniper M 
English Lavender . M/L 
French lavender . M/L 
NCN . M/L 
Fernleaf Yarrow . M/L 
Spanish Lavender . M/L 
Lavadin . M/L 
Australian TeaTree + M/L 
NCN . M/L 
NCN LAL 
Texas Ranger «LAL 
Chihuahuan Sage . LVL 
Honey Bush « M/L 
NCN . M/L 
Jerusalem Sage : M/L 
Karo . M 
Allen Chickering Sage + LVL 
White Sage + LAL 
Cleveland Sage . L/VL 
Purple sage © oe LML 
Lavender Cotton « + MAL 
NCN M/L 
Feathery Cassia « © LAWL 
Silvery Cassia «+ © LVL 
Bush Germander + MAL 
Coast Rosemary . M/L 
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Above: Artemisia arborescens 


Below: Leucophyllum candidum 
‘Silver Cloud’ 
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x | 
Above: Leymus condensatus 
‘Canyon Prince’ 






Above: Dudleya pulverulenta 


Below: Cerastium tomentosum 





Perennials and Grasses 
Achillea ‘Moonshine’ 
Artemisia pycnocephala + cv 
Centaurea cineraria 
Centaurea gymnocarpa 
Cerastium tomentosum 
Convolvulus cneorum 
Epilobium canum + cvs 
Eriogonum crocatum 
Festuca glauca + cvs 

Festuca rubra ‘Molate Blue’ 
Helichrysum italicum 
Helichrysum petiolare 
Leymus arenarius 

Leymus cinereus 

Leymus condensatus ‘Canyon Prince’ 
Leymus triticoides ‘Gray Dawn’ 
Lotus berthelotii 

Lupinus excubitus 
Penstemon heterophyllus + cv 
Penstemon palmeri 
Penstemon parryi 

Perovskia atriplicifolia 
Plecostachys serpyllifolia 
Romneya coulteri + cv 
Romneya trichocalyx 

Salvia chamaedryoides 
Salvia officinalis 

Salvia ‘Mrs. Beard’ 

Senecio viravira 

Stachys byzantina 

Teucrium cossonii majoricum 


Palms 

Brahea armata 
Butia capitata 

Dypsis decaryi 


Yellow Yarrow 
Sandhill Sage 
Dusty Miller 

Velvet Centaurea 
Snow-in-Summer 
Bush Morning Glory 
California Fuchsia 
Saffron Buckwheat 
Blue Fescue 

NCN 

Curry Plant 

Licorice Plant 

Blue Lyme Grass 
Gray Wild Rye 
Giant Wild Rye 
Creeping Wild Rye 
Parrot's beak 
Grape Soda Lupine 
Foothill Penstemon 
Scented Penstemon 
Parry’s Penstemon 
Russian Sage 

NCN 

Matilija Poppy 
Hairy Matilija Poppy 
Germander Sage 
Garden Sage 

Mrs. Beard Sage 
Dusty Miller 
Lamb's Ear 

NCN 


Mexican Blue Palm 
Pindo Palm 
Triangle Palm 


Agaves, Aloes, Cacti and Succulents 


Agave americana + cvs 
Agave attenuata + cvs 
Agave ‘Blue Flame’ 
Agave colorata 

Agave desertii 

Agave parryi + var 
Cotyledon orbiculata 
Crassula arborescens + cvs 
Dasylirion wheeleri 
Dudleya brittonii 
Dudleya virens 
Dudleya pulverulenta 
Echeveria species + cvs 
Euphorbia myrsinites 
Euphorbia rigida 
Nolina microcarpa 
Nolina parryi 

Opuntia basilaris 
Opuntia ficus-indica 
Opuntia robusta 


Ground Covers 

Artemisia californica ‘Canyon Gray’ 
Cerastium tomentosum 

Dymondia margaretae 

Gazania rigens leucolaena 
Juniperus horizontalis + cvs 

Salvia ‘Bee's Bliss’ 

Salvia ‘Mrs. Beard’ 

Senecio serpens 

Senecio talinoides ssp. mandraliscae 


Century Plant 

Foxtail Agave 

NCN 

Mescal Ceniza 

Desert Century Plant 
Artichoke Agave 
NCN 

Jade Plant 

Desert Spoon 
Britton’s Chalk Dudleya 
Catalina Island Dudleya 
Chalk Dudleya 

Hen & Chicks 
Creeping Spurge 
Narrow-leaved Spurge 
Beargrass 

Parry Beargrass 
Beavertail Cactus 
Indian Fig 

NCN 


NCN 
Snow-in-Summer 
NCN 

Trailing Gazania 
Bar Harbor Juniper 
Bee's Bliss Sage 
Mrs. Beard Sage 
Blue Chalksticks 
NCN 
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PF 
M/L 
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PF 
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Foliage Color: Olive to Silver 
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Above: Brahea armata 


Below: Leucadendron argenteum 
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Plant Lists 
Foliage Color: Red to Purple 


A wide range of plants with red to purple foliage color are 
available for use in landscapes and gardens. These colors 
are often deeply saturated and stand out in striking contrast 
in many settings. As a result, plants with these colors are 
widely used as specimen and accent features. 

In contrast to plants with olive to silver foliage, many 
plants with red to purple color are best suited to partial shade 
and regular moisture throughout the years. This horticultural 
preference is helpful when searching for plants that grow 
well in shady microclimates and can enhanced color value. 
In small spaces, these foliage colors can be layered and 
grouped among plants with dark green foliage to create at 
stronger sense of depth. 


Foliage Color Legend 


Br = Bronze 
R = Red 

Bu = Burgundy 
P = Purple 
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Trees 
Acer palmatum cultivars 


Japanese Maple 


Agonis flexuosa Jervis Bay Afterdark’ NCN 


Betula pendula cultivars 
Cercis canadensis ‘Forest Pansy’ 


Cordyline australis ‘Atropurpurea’ 


Cotinus coggygria cultivars 
Ensete ventricosum ‘Maurelii’ 
Eriobotrya deflexa 

Euphorbia cotinifolia 
Leptospermum ‘Dark Shadows’ 
Prunus x blireiana 

Prunus cerasifera + cvs 

Robinia x ambigua ‘Purple Robe’ 


Shrubs 

Berberis thunbergii cultivars 
Cotinus coggygria cultivars 
Dodonaea viscosa ‘Purpurea’ 
Hebe cultivars 

Leptospermum ‘Dark Shadows’ 
Loropetalum chinense cultivars 
Nandina domestica cultivars 


Perennials and Grasses 
Ajuga reptans cultivars 
Aristida purpurea 

Canna cultivars 

Cordyline australis cultivars 
Cordyline ‘Festival Grass’ 
Heuchera cultivars 

Imperata cylindrica ‘Red Baron’ 


Birch 

Eastern Redbud 
Bronze Dracaena 
Smoke Tree 
Abyssinian Banana 
Bronze Loquat 

C. Copper Plant 
NCN 


NCN 
Purple-leaf Plum 
NCN 


Japanese Barberry 
Smoke Tree 

Purple Hopseed Bush 
Hebe 

NCN 

NCN 

Heavenly Bamboo 


Carpet Bugle 

Purple Three-awn 
Canna 

Dracaena Palm 

Red Fountain Cordyline 
Coral Bells 

Japanese Blood Grass 


Pennisetum x advena ‘Eaton Canyon’ Fountain Grass 


Pennisetum x advena ‘Rubrum’ 
Phormium tenax cultivars 
Salvia officinalis ‘Purpurascens’ 


Cacti and Succulents 


Red Fountain Grass 
New Zealand Flax 
Red Sage 


Aeonium arboreum ‘Atropurpureum’ NCN 


Aeonium arboreum ‘Zwartkop’ 
Echeveria ‘Afterglow’ 
Euphorbia tirucalli ‘Sticks on Fire’ 


Opuntia violaceae var. ‘Santa Rita’ 


Below: Cordyline ‘Festival Grass’ 
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NCN 
NCN 
Purple Prickly Pear 
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Below: Aeonium arboreum ‘Zwartkop’ 
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Above: Phormium tenax ‘Dark Delight’ 


Below: Pennisetum x advena ‘Rubrum’ 





bee 3 


www.landdesignpublishing.com 


Koelreuteria bipinnata Chinese Flame Tree 


: , wide variety of exotic plants that come from cooler climate 
Lagerstroemia species + cvs NCN 


zones of the Midwest and southeast USA, and from Asia 


Trees with fall foliage color Y O RBuPF | Plant Lists 

Acer species + cvs Maple 2 & i 

Betula species + cvs Birch Foliage Color: Fall and Spring 
Carya illinoinensis Pecan . 

Cercis species + cvs Redbud : Seasonal color in landscapes can be one of its most striking 
Cornus species + cvs Dogwood | le features. The strongest impressions of foliage color are 
Diospyros kaki Persimmon a commonly associated with forests and trees such as aspen 
Fraxinus species + cvs NCN ; : or maples that are signature plants of fall color. Ironically, 
Ginkgo biloba + cvs Maidenhair Tree ‘ there are few plants native to Mediterranean climates that 
Gleditsia triacanthos + cvs Honey Locust ° are noted for fall color character. However, we do grow a 





Liquidambar species + cvs Sweet Gum that provide us with generous displays of fall color in the 
Liriodendron tulipifera Tulip Tree cool winter areas of our vast Mediterranean region. Many 
Metasequoia glyptostroboides Dawn Redwood : of these trees have proven to be well adapted to the mild 
Morus alba Mulberry | : winters and long season of summer heat and sun, particularly 
Pistacia chinensis Chinese Pistache ° fas when provided with supplemental irrigation. 

Populus species + cvs Cottonwood : While fall foliage color is most often our first thought, do 
Punica granatum + cvs Pomegranate $ not overlook the value of new spring growth that helps mark 


Pyrus species + cvs 
Salix species + cvs 
Sapien sebiferum 
Zelkova serrata + cvs 


Ornamental Pear 
Willow 

Chinese Tallow Tree 
Sawleaf Zelkova 


SSS See BSR SS SS SS Se eee 
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the coming of spring. Listed to the left are the signature 
plants that provide fall and spring color for landscapes and 
gardens. 


Shrubs and Vines with fall foliage color Y O RBuPF IG 
Berberis species + cvs Barberry > M1 
Cercis occidentalis Western Redbud . M/L 2 
Cornus stolonifera RedtwigDogwood + = H/M 2 
Nandina domestica + cvs Heavenly Bamboo ‘e- M fi 
Parthenocissus species Boston Ivy se 2 M 1 : 
Punica granatum + cvs Pomegranate . M 1 Foliage Color Legend 
Vitis species + cvs Grape + + H/M 2 Y = Yellow 
Wisteria species + cvs Wisteria . M 1 O = Orange 
R = Red 
Plants with attractive spring foliage color Color PF IG Bu = Burgundy 
Acer palmatum + cvs Japanese Maple Red H 1 
Cercis canadensis ‘Forest Pansy’ NCN Purple M 1 PP Pee eae, 
Eriobotrya deflexa Bronze Loquat Bronze M 1 Below: Liquidambar styraciflua ‘Rotundiloba 
Gleditsia triacanthos ‘Sunburst’ Honey Locust Yellow M 1 
Gleditsia triacanthos ‘Ruby Lace’ Honey Locust Bergundy M 1 
Photinia x fraseri Fraser Photinia Red M 1 
Xylosma congestum Shiny Xylosma Bronze M 1 





Above: Ginkgo biloba 


Below: Liquidambar styraciflua 


Below: Punica granatum Below: Vitis ‘Roger's Red’ ‘Rotundiloba’ 
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Plant Lists Trees Y W PF 








G 
li . Acer negundo ‘Variegatum’ NCN H 1 
° Ficus benjamina ‘Variegata’ Weeping Chinese Fig . M 1 
Fo lage Co OF: Variegated Lophostemon confertus ‘Variegata’ Brisbane Box . M 1 
This list of plants recognizes two groups of variegated 
foliage based upon yellow and white. Like other plants with Shrubs : : : YW PF IG 
distinctive foliage color, these plants are seldom used to Abelia x grandiflora cultivars Glossy Abelia Bud 
dominate a planting scheme, rather they are used to provide Abutilon cultivars == ————_—- Flowering Maple a: H & 
relief and interest that can last year round. Both yellow and Abutilon megapotamicum ‘Variegata’ NCN » 4g 
white colors lighten the overall foliage color of plants. The Abutilon pictum ‘Thompsonii’ NCN a ug 
impact of this variegation is often enhanced when plants Aucuba japonica ‘Crotonifolia Japanese Aucuba - MF 
have backlighting to intensify the contrast between light and Aucuba japonica ‘Gold Dust’ Japanese Aucuba -Mg 
dark colors. Aucuba japonica ‘Mr. Goldstrike’ Japanese Aucuba *M 1 
With the exception of the agaves, the majority of plants Aucuba japonica ‘Picturata’ / Japanese Aucuba - MG 
with variegated foliage do well with regular moisture and Bougainvillea Raspberry Ice Bougainvillea > M/L 2 
relief from hot sun exposures. Larger plants can provide Buddleja davidii Harlequin ; Butterfly Bush + & 
important color contrast when placed in background areas; Caryopteris c. ‘Worcester Gold’ Blue Mist > Mi 2 
smaller ones can help define borders. All can be useful for Ceanothus t. ‘Diamond Heights’ — Carmel Creeper - MIL 2 
accent and focal plantings. Ceanothus thyrsiflorus ‘El Dorado’ Blue Blossom Ceanothus + M/L 2 
Coprosma ‘Evening Glow’ NCN . M 1 
Coprosma x kirkii ‘Variegata’ NCN »M 1 kc it! 
Coprosma repens ‘Marble King’ Mirror Plant . M 1 Above: Buddleja davidii ‘Harlequin’ 
Coprosma repens ‘Marble Queen’ Mirror Plant . M 1 
Coprosma repens ‘Marginata’ Mirror Plant . M 1 
Coprosma repens ‘Picturata’ Mirror Plant . M 1 
Coprosma repens ‘Pink Splendor’ — Mirror Plant > M1 
Echium candicans ‘Variegata’ Pride of Madeira + M/L 2 
Elaeagnus x ebbingei cultivars NCN . M 1 
Fatsia japonica ‘Variegata’ Japanese Aralia . M 1 
Ficus elastica ‘Variegata’ Rubber Plant . M 1 
A : Hebe x andersonii ‘Variegata’ NCN . M 1 
Variegated Foliage Color Key Hydrangea macrophylla ‘Tricolor’ —_Bigleaf Hydrangea » H& 
ye Yellow Faligae VSReaatOn llex aquifolium cultivars English Holly . M 1 
he ree 9 ea 9 i Juniperus chinensis cultivars Juniper 7 M & 
- Ker ade wae deuen Lantana ‘Lemon Swirl’ Lantana + M/L 2 
Myrtus communis ‘Variegata’ True Myrtle + M1 
+ ar ron Vp ; Pittosporum eugenioides ‘Variegata’ NCN » M 1 
Below: Pittosporum tenuifolium ‘Variegata Pittosporum t. ‘Marjorie Channon’ NCN Me 
Pittosporum tobira ‘Variegata’ Mock Orange + M 1 
Schefflera arboricola cultivars Hawaiian Elf Schefflera + + M 1 
Westringia fruticosa ‘Morning Light’ Coast Rosemary + MIL 2 
Westringia fruticosa ‘Smokey’ Coast Rosemary > M/L 2 
Above: Coprosma repens ‘Marginata’ 
Below: Pittosporum tenuifolium Below: Schefflera arboricola Below: Elaeagnus x ebbingei 
‘Variegata’ ‘Variegata’ ‘Gilt Edge’ 
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Above: Liriope muscari ‘Silvery Sunproof’ 


Py 
s 










\ 
Above: Bambusa vulgaris ‘Vittata’ 


Below: Aeonium ‘Starburst’ 











Vines 

Bougainvillea ‘Raspberry Ice’ 

x Fatshedera lizei ‘Variegata’ 
Hedera canariensis ‘Variegata’ 
Hedera helix cultivars 

Pandorea jasminoides ‘Variegata’ 


Perennials 

Agapanthus praecox ‘Silver Streak’ 
Canna cultivars 

Clivia miniata cultivars 

Dietes grandiflora ‘Variegata’ 
Liriope muscari ‘Silvery Sunproof’ 
Liriope muscari ‘Variegata’ 
Liriope spicata ‘Silver Dragon’ 
Ophiopogon jaburan ‘Vittatus’ 
Pelargonium x hortorum cultivars 
Phormium tenax ‘Variegata’ 
Tulbaghia violacea cultivars 


Bamboo and Grasses 

Bambusa multiplex ‘Alphonse Karr’ 
Bambusa vulgaris ‘Vittata’ 
Miscanthus sinensis cultivars 
Pleioblastus auricomus 
Pleioblastus shibuyanuus ‘Tsuboi’ 


Agaves, Cacti and Succulents 
Aeonium ‘Kiwi’ 

Aeonium ‘Sunburst’ 

Agave americana ‘Marginata’ 
Agave americana ‘Mediopicta Alba’ 
Agave americana ‘Mediopicta’ 
Agave americana ‘Variegata’ 
Agave angustifolia var. marginata 
Agave attenuata ‘Variegata’ 
Agave desmettiana ‘Variegata’ 
Crassula ovata ‘Variegata’ 
Furcraea foetida ‘Mediopicta’ 


Ground Covers 

Coprosma x kirkii ‘Variegata’ 
Vinca major ‘Variegata’ 
Vinca minor ‘Illumination’ 
Vinca minor ‘Ralph Shugert’ 
Vinca minor ‘Sterling Silver’ 


Below: Bougainvillea ‘Hawaii’ 
7 


7 


Bougainvillea 
Botanical Wonder 
Algerian lvy 
English lvy 
Bower Vine 


Variegated Agapanthus 
Canna 

Kaffir Lily 

Fortnight Lily 

Big Blue Lily Turf 
Big Blue Lily Turf 
Creeping Lily Turf 
Giant Lily Turf 
Common Geranium 
New Zealand Flax 
Society Garlic 


Alphonse Karr Bamboo 
NCN 

Eulalia 

NCN 

Dwarf Variegated Bamboo 


NCN 

NCN 

NCN 

NCN 

NCN 

NCN 

NCN 

Variegated Foxtail Agave 
Variegated Smooth Agave 
Jade Plant 

Mauritius Hemp 


NCN 

Periwinkle 
Dwarf Periwinkle 
Dwarf Periwinkle 
Dwarf Periwinkle 


Below: Agave americana 
‘Mediopicta Alba’ 
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Plant Lists 
Foliage Color: Variegated 


Above: Phormium cookianum ‘Cream Delight’ 
Below: Furcraea foetida ‘Mediopicta’ 
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Plant Lists 
Foliage Texture: Bold and Fine 


The aesthetics of planting design is often a study in contrast 
and harmony. This concept can be illustrated by looking at 
plants that have remarkably different foliage texture. One 
list brings attention to plants with bold and dramatic foliage 
texture, the other includes plants with fine texture. Many of 
these plants have similar horticultural needs and can easily 
grow together. However, the random mixing of plants with 
such diverse characteristics can lead to visual chaos and 
confusion. 

In order to avoid visual confusion, it is important to 
purposely select some plants with similar textures to establish 
continuity and repetition. This establishes harmony among 
texture. Other plants are then selected to provide strategic 
contrast for visual impact. These choices form a visual 
rhythm among the textures between plants. Designs that 
emphasize harmony more than contrast often provide a quiet 
and stable experience; higher levels of contrast add diversity 
and a more dynamic experience. 

The concept of contrast and harmony applies to all visual 
characteristics of plants. Color, shape and texture are 
among the most significant characteristics to study. The 
final composition of a landscape or garden can be seen as 
a rhythm between these attributes and is a major area of 
planting design aesthetics. It is important for a designer 
to understand and orchestrate plants into coherent visual 
compositions. 
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Trees and Palms with bold texture 


Archontophoenix cunninghamiana King Palm 


Brahea armata 
Caryota gigas 
Cordyline australis + cvs 
Ficus auriculata 

Ficus carica + cvs 
Ficus elastica + cvs 
Ficus lyrata 

Phoenix canariensis 
Phoenix dactylifera 
Phoenix reclinata 
Plumeria species + cvs 
Yucca baccata 

Yucca elephantipes 


Mexican Blue Palm 
Giant Fishtail Palm 
Giant Dracaena 
Roxburgh Fig 
Edible Fig 

Rubber Tree 
Fiddleleaf Fig 
Canary Island Date Palm 
Date Palm 
Senegal Date Palm 
Frangipani 

Banana Yucca 
Spineless Yucca 


Shrubs and Vines with bold texture 


Aucuba japonica + cvs 
Beaumontia grandiflora 
Berberis lomariifolia 
Brugmansia species + cvs 
Fatshedera lizei 

x Fatshedera lizei + cv 


Hydrangea macrophylla + cvs 


Melianthus major 
Monstera deliciosa 


Philodendron bipinnatifidum + cvs 


Philodendron x evansii 
Plumeria species + cvs 
Schefflera actinophylla 
Schefflera pueckleri 
Tetrastigma voinierianum 


Perennials with bold texture 


Acanthus mollis + cvs 
Aspidistra elatior + cv 
Asplenium nidus 
Bergenia species + cvs 
Canna cultivars 

Ensete ventricosum + cv 
Hedychium species + cvs 
Musa x paradisiaca 
Phormium tenax + cvs 
Strelitzia juncea 
Strelitzia nicolai 
Strelitzia reginae 


Below: Melianthus major 





Japanese Aucuba 
Easter Lily Vine 

NCN 

Angel's Trumpet 

NCN 

Botanical Wonder 
Bigleaf Hydrangea 
Honey Bush 

Split-Leaf Philodendron 
Tree Philodendron 

NCN 

Frangipani 

Queensland Umbrella Tree 
NCN 

NCN 


Bear’s Breech 
Cast-iron Plant 
Bird’s Nest Fern 
Bergenia 

Canna 

Abyssinian Banana 
Ginger Lily 

Banana Palm 

New Zealand Flax 
NCN 

Giant Bird of Paradise 
Bird of Paradise 


Below: Tetrastigma voinierianum 
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Above: Monstera deliciosa 


Below: Canna ‘Tropicana’ 


www.landdesignpublishing.com 











“TF, 


“PEAS 
Above: Melaleuca incana 


Below: Asparagus densiflorus ‘Sprengeri’ 





Trees and Palms with fine texture 
Acacia baileyana + cv 

Acacia stenophylla 

Acacia podalyriifolia 

Acacia willardiana 

Acer palmatum + cvs 
Afrocarpus gracilior 

Albizia julibrissin + cv 
Casuarina cunninghamiana 
Casuarina equisetifolia 
Cryptomeria japonica + cvs 
Jacaranda mimosifolia + cv 
Lysiloma watsonii var. thornberi 
Maytenus boaria 

Metasequoia glyptostroboides 
Parkinsonia species + cvs 
Phoenix roebelenii 

Prosopis species + cvs 
Psorothamnus spinosus 
Schinus molle 

Syagrus romanzoffianum 
Taxodium distichum 
Taxodium mucronatum 


Shrubs with fine texture 
Artemisia arborescens 
Artemisia californica + cvs 
Artemisia ‘Powis Castle’ 
Caesalpinia gilliesii 
Caesalpinia pulcherrima + cv 
Calliandra species + cvs 
Calothamnus species 
Chamelaucium uncinatum + cvs 
Coleonema species + cv 
Cuphea hyssopifolia 
Grevillea ‘Long John’ 

Hakea suaveolens 

Melaleuca armillaris 
Melaleuca incana 

Senna artemisioides 

Senna nemophila 

Senna phyllodinea 


Bailey Acacia 
Shoestring Acacia 
Pearl Acacia 

Palo Blanco 
Japanese Maple 
Fern Pine 

Silk Tree 

River She-oak 
Horsetail Tree 
Japanese Cedar 
Jacaranda 
Feather Bush 
Mayten Tree 
Dawn Redwood 
Palo Verde 
Pigmy Date Palm 
Mesquite 

Smoke Tree 
Pepper Tree 
Queen Palm 
Bald Cypress 
Montezuma Cypress 


NCN 
California Sagebrush 
NCN 


Bird of Paradise Bush 
Red Bird of Paradise Bush 
Fairy Duster 

Netbush 

Geraldton Wax Flower 
Breath of Heaven 
False Heather 

NCN 

Sweet-scented Hakea 
Drooping Melaleuca 
Gray Honey Myrtle 
Feathery Cassia 
Desert Cassia 

Silvery Cassia 


Perennials and Ferns with fine texture 


Achillea millefolium + cvs 
Adiantum capillus-veneris 
Asplenium bulbiferum 
Armeria maritima + cvs 
Artemisia pycnocephala + cv 
Asparagus species + cvs 
Carex pansa 

Carex praegracilis 
Cerastium tomentosum 
Cyathea cooperi 

Cyperus papyrus 

Dasylirion quadrangulatum 
Dicksonia antarctica 

Lotus berthelotii 

Soleirolia soleirolii 
Xanthorrhoea preissii 


Fernleaf Yarrow 
Southern Maidenhair 
Mother Fern 
Common Thrift 
Sandhill Sage 
Asparagus Fern 
Pacific Dune Sedge 
Western Meadow Sedge 
Snow-in-Summer 
Australian Tree Fern 
Papyrus 

Mexican Grass Tree 
Tasmanian Tree Fern 
Parrot’s beak 

Baby’s Tears 

Grass Tree 


Bamboo and Grasses with fine texture 


Otatea acuminata 

Festuca rubra + cvs 
Helianthemum cultivars 
Helictotrichon sempervirens + cvs 
Miscanthus transmorrisonensis 
Muhlenbergia species + cvs 
Nassella tenuissima 

Zoysia tenuifolia 


Mexican Weeping Bamboo 
Creeping Red Fescue 
Rock Rose 

Blue Oat Grass 

Taiwanese Miscanthus 
Muhly 

Mexican Feather Grass 
Korean Grass 
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Above: Furcraea foetida ‘Medio 


Below: Otatea acuminata 
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Plant Lists 
Butterfly Plants 


Attracting butterflies to landscapes and gardens can be one 
of the most fulfilling experiences, and one that embraces 
the concept of diversity. This list of plants provides nectar 
and larval value to butterflies. It has been compiled from a 
number of sources and shows a broad range of plants from 
trees and shrubs to vines and perennials that are of benefit 
to butterflies. Not all of the associations between plants and 
butterflies are perfectly understood, and this list suggests 
that many other species can be added. 

The objective of attracting butterflies and sustaining 
their larvae not only encourages planting diversity, but the 
avoidance of chemicals and excessive deadheading and 
cutting of perennials. These practices are consistent with 
naturalized gardens and the combination of California native 
and recognized butterfly plants. These plants have different 
moisture needs and are adapted to many climate zones across 
the state, but can be successfully combined into appropriate 
hydrozones and microclimates. 


Butterfly Plant Legend 
N = Nectar Plant 
L = Larval Host Plant 


Below: Lantana ‘Miss Huff’ 
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Trees 

Aesculus californica 
Alnus rhombifolia 
Arbutus menziesii 
Celtis reticulata 

Cercis canadensis 
Chilopsis linearis + cvs 
Chorisia speciosa 
Citrus cultivars 
Cordyline australis + cvs 
Cornus nuttallii 
Platanus racemosa 
Populus species 
Prosopis glandulosa 
Quercus species 

Salix species + cvs 


Shrubs 

Abelia x grandiflora + cvs 
Acacia greggii 

Atriplex canescens 
Atriplex lentiformis + ssp. 
Baccharis salicifolia 
Berberis species + cvs 
Buddleja species + cvs 
Caesalpinia pulcherrima 
Calliandra species + cvs 
Caryopteris species + cvs 
Ceanothus species + cvs 
Celtis pallida 

Cercis occidentalis 
Cercocarpus betuloides 
Dalea greggii 

Dalea pulchra 

Duranta erecta 

Echium candicans + cv 
Encelia species + cvs 
Eriogonum species +cvs 


Fremontodendron species + cvs 


Heteromeles arbutifolia 


Hibiscus rosa-sinensis + cvs 


Hibiscus syriacus 
Isomeris arborea 
Juniperus californica 
Justicia spicigera 
Lantana camara + cvs 


Below: Encelia farinosa 


California Buckeye 
White Alder 
Madrone 

Western Hackberry 
Eastern Redbud 
Desert Willow 
Floss Silk Tree 
Citrus 

Dracaena Palm 
Western Dogwood 
Western Sycamore 
Cottonwood 

Texas Honey Mesquite 
Oak 

Willow 


Glossy Abelia 
Catclaw Acacia 

Quail Bush 

Big Saltbush 

Mulefat 

Barberry 

Butterfly Bush 

Red Bird of Paradise Bush 
Fairy Duster 
Bluebeard 
Ceanothus 

Desert Hackberry 
Western Redbud 
Mountain Mahogany 
Trailing Indigo Bush 
Indigo Bush 

Sky Flower 

Pride of Madeira 
Encelia 

Buckwheat 

Flannel Bush 

Toyon 

Tropical Hibiscus 
Rose of Sharon 
Bladderpod 
California Juniper 
Mexican Honeysuckle 
Yellow Sage 


Below: Eriogonum umbellatum 
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Above: Caryopteris clandonensis 


Below: Passiflora edulis 
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escape 4 


Above: Asclepias curassavica 


Below: Verbena bonariensis 











Shrubs continued 
Lavandula species + cvs 
Leucophyllum species + cvs 
Philadelphus lewisii + cv 
Plumbago auriculata + cvs 
Prunus ilicifolia ssp. ilicifolia 
Rhamnus californica + cvs 
Rhamnus crocea + ssp. 
Rhus integrifolia 

Rhus lentii 

Rhus ovata 

Ribes species + cvs 
Rosmarinus officinalis + cvs 
Ruellia species + cvs 

Salvia species + cvs 
Syringa species + cvs 

Vitex agnus-castus 

Yucca species 


Vines 
Lonicera species + cvs 
Passiflora species + cvs 


Perennials 

Achillea millefolium + cvs 
Agastache species + cvs 
Asclepias species + cvs 
Baileya multiradiata 
Bouteloua gracilis 
Centaurea cineraria 
Coreopsis species 
Ericameria laricifolia 
Erigeron glaucus + cvs 
Gaillardia x grandiflora 
Gaura lindheimeri + cvs 
Hemerocallis species + cvs 
Leymus species + cvs 
Lupinus species 
Melampodium leucanthum 
Mimulus aurantiacus + cvs 
Oenothera speciosa + cvs 
Penstemon species 
Sphaeralcea ambigua + cvs 
Tagetes lemmonii 
Verbena species 


Below: Verbena lilacina ‘De La Mina’ 


English Lavender 
Texas Ranger 

Western Mock Orange 
Cape Plumbago 
Hollyleaf Cherry 
California Coffeeberry 
Hollyleaf Redberry 
Lemonade Berry 

Pink Flowering Sumac 
Sugar Bush 

Currant 

Rosemary 

Ruellia 

Sage 

Common Lilac 

Chaste Tree 

Yucca 


Honeysuckle 
Passion Vine 


Common Yarrow 
Hummingbird Mint 
Butterfly Bush 
Desert Marigold 
Blue Grama Grass 
Dusty Miller 
Coreopsis 
Turpentine Bush 
Beach Aster 

NCN 

Gaura 

Daylily 

Wild Rye 

Lupine 

Blackfoot Daisy 
Monkey Flower 
Mexican Evening Primrose 
Penstemon 
Apricot Mallow 

Mt. Lemon Marigold 
Verbena 


Below: Verbena x hybrida 
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Plant Lists 
Butterfly Plants 





Above: Asclepias curassavica 


Below: Echium candicans 
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Plant Lists 
Hummingbird Plants 


Hummingbirds bring the greatest attention to plants with red 
and orange tubular flowers with nectar. In warm climate 
zones, these birds can be found in landscapes and gardens 
many months of the year when these flowers occur. An initial 
review of this list confirms these basic observations. Plants 
such as hummingbird mint, penstemon and honeysuckles 
are traditional favorites. Aloes produce a remarkably rich 
supply of nectar for both hummingbirds and song birds 
during the winter months. 

On second review, many other flower colors and shapes 
are included in this list and indicate the availability of nectar 
for these birds. It is interesting to note how some flowers 
are mostly comprised of stamens such as bottlebrush, 
eucalyptus and grevilleas. Plants in the Ericaceae family 
including manzanitas, strawberry trees and summer holly 
with small urn-shaped flowers are included. And, the bright 
yellow flowers of palo verde trees in desert regions are noted 
for their attraction to hummingbirds. These plants grow ina 
variety of habitats and climate zones and provide are range 
of choices for use in many planting situations. 


Below: Ribes speciosum (Photograph by Peggy S. Perry) 
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Trees 

Aesculus californica 
Aesculus x carnea + cv 
Albizia julibrissin + cv 
Arbutus species + cvs 
Bauhinia x blakeana 
Caesalpinia cacalaco 
Callistemon citrinus + cvs 
Callistemon viminalis + cvs 
Chilopsis linearis + cvs 


x Chitalpa tashkentensis + cvs 


Eucalyptus species + cvs 
Parkinsonia species + cvs 


Shrubs 

Arctostaphylos species + cvs 
Buddleja davidii + cvs 
Caesalpinia species 
Calliandra eriophylla 
Caryopteris species + cvs 
Chaenomeles speciosa 
Comarostaphylis diversifolia 
Correa species + cvs 
Eremophila species + cvs 
Galvezia species + cv s 
Grevillea species + cvs 
lochroma cyaneum 

Justicia species + cvs 
Keckiella species + cvs 


Ornithostaphylos oppositifolia 


Ribes species + cvs 
Ruellia peninsularis 
Salvia species + cvs 
Syringa species + cvs 
Tecoma species + cvs 
Trichostema lanatum 


Vines 

Bignonia capreolata 
Campsis species + cvs 
Distictis buccinatoria 
Lonicera species + cvs 
Podranea ricasoliana 
Pyrostegia venusta 


Perennials 

Agapanthus species + cvs 
Agastache species + cvs 
Anigozanthos species + cvs 
Asclepias curassavica 
Cuphea species + cvs 
Epilobium species + cvs 
Heuchera species + cvs 
Kniphofia species + cvs 
Lobelia laxiflora 

Mimulus aurantiacus + cvs 
Mimulus cardinalis 
Penstemon species + cvs 
Sphaeralcea ambigua + cvs 
Verbena species + cvs 


Agave, Aloes and Yuccas 
Agave species + cvs 

Aloe species and cvs 
Hesperaloe parviflora 
Dudleya species + cvs 
Nolina species 

Yucca species 


California Buckeye 
Red Horse Chestnut 
Silk Tree 

NCN 

Hong Kong Orchid Tree 
Cascalote 

Lemon Bottlebrush 
Weeping Bottlebrush 
Desert Willow 
Chitalpa 

Red Ironbark 

Palo Verde 


Parry Manzanita 
Butterfly Bush 
Bird of Paradise Bush 
Pink Fairy Duster 
Bluebeard 

NCN 

Summer Holly 
Australian Fuchsia 
Emu Bush 

Bush Snapdragon 
Grevillea 

NCN 

Chuparosa 
Keckiella 

Palo Blanco 
Currant 

Desert Ruellia 
Sage 

Lilac 

Cape Honeysuckle 
Woolly Blue Curls 


Crossvine 

Trumpet Creeper 
Blood-red Trumpet Vine 
Honeysuckle 

Pink Trumpet Vine 
Flame Vine 


Lily-of-the-Nile 
Hummingbird Mint 
Kangaroo Paw 

Blood Flower 

Cigar Plant 

California Fuchsia 
Coral Bells 

Red-hot Poker 

NCN 

Sticky Monkey Flower 
Scarlet Monkey Flower 
Penstemon 

Apricot Mallow 
Verbena 


Century Plant 
Aloe 

Red Yucca 
Dudleya 
Beargrass 
Yucca 
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Above: Cuphea ignea 


Below: Aloe striata 
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Grasses, Sedges, Restios and Rushes 


Carex buchananii 

Carex divulsa 

Carex flacca 

Carex pansa 

Carex praegracilis 

Carex spissa 

Carex testacea 

Juncus effusus + cvs 

Juncus pallidus 

Juncus patens 

Juncus textilis 
Chondropetalum elephantinum 
Chondropetalum tectorum 
Rhodocoma capensis 
Rhodocoma fruticosa 
Rhodocoma gigantea 
Calamagrostis x acutiflora + cv 
Calamagrostis foliosus 
Calamagrostis nutkaensis 
Festuca mairei 

Festuca rubra + cvs 
Helictotrichon sempervirens + cvs 
Leymus arenarius 

Leymus cinereus 

Leymus condensatus + cvs 
Leymus triticoides 

Miscanthus ‘Giganteus’ 
Miscanthus sinensis + cvs 
Miscanthus transmorrisonensis 
Muhlenbergia dubia 
Muhlenbergia lindheimeri 
Muhlenbergia rigens 
Pennisetum x advena + cvs 
Sesleria autumnalis 


Perimeter Trees and Shrubs 
Baccharis salicifolia 

Sambucus nigra ssp. mexicana 
Salix exigua 

Salix gooddingii 

Salix laevigata 

Salix lasiolepis 

Salix lucida 


Below: Sambucus nigra ssp. mexicana 





Leather Leaf Sedge 
Berkeley Sedge 

Blue Sedge 

California Meadow Sedge 
Western Meadow Sedge 
San Diego Sedge 
Orange Sedge 
Common Rush 

Giant Rush 

Common Rush 

Indian Rush 

Large Cape Rush 

Small Cape Rush 

NCN 

NCN 

NCN 

Feather Reed Grass 
Mendocino Reed Grass 
Pacific Reed Grass 
Atlas Fescue 

Creeping Red Fescue 
Blue Oat Grass 

Blue Lyme Grass 

Gray Wild Rye 

Giant Wild Rye 
Creeping Wild Rye 
Giant Silver Grass 
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Eulalia 

Taiwanese Miscanthus 

Mexican Muhly 

Lindheimer’s Muhly 

Deer Grass M/L 

Fountain Grass M 

Autumn Moor Grass M 
PF 

Mule Fat M/L 

Blue Elderberry M/L 

Narrow-leaved Willow H 

Black Willow H 

Red Willow H 

Arroyo Willow H 

Spring Willow H 
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Above: Helictotrichon sempervirens 


Below: Juncus patens with Carex divulsa 











Plant Lists 
Bioswale Plants 


The design of catchment basins and retention ponds to 
capture and infiltrate surface runoff can be enhanced with 
plants. Additionally, surface runoff can be directed to 
bioswales where it is directed through a surface drainage 
channel lined with plants. In these situations, plants can help 
reduce the velocity of water flow as well as filter particulates 
and absorb some of the dissolved elements in the water. 
These benefits contribute to the cleanup and reuse of water 
close to the source. This also leads to improved quality and 
reduced volume of water that flows off site. 

Runoff commonly contains both particulate matter and 
dissolved elements that have been deposited on surfaces of 
the catchment or watershed area. The greatest concentration 
of contaminants usually exists following the first rain of 
the season. It is usually desirable to capture runoff in catch 
basins with a filtering system from urban pavement areas 
before it flows into a catchment basin or bioswale to begin 
the process of cleanup. Currently, the extent of remediation 
of pollution by plants is not completely known, particularly 
in terms of biological assimilation of heavy metals and toxic 
chemicals. This is an emerging area of study and learning. 

This list of plants includes species that are widely used 
in retention ponds and bioswales. Most species are adapted 
to short periods of inundation and saturated soils. Sedges 
and rushes are commonly placed in low areas and where 
the highest moisture conditions are anticipated. Grasses are 
often placed in an intermediate zone that is seldom under 
water. A few trees and shrubs are listed for use in perimeter 
areas that are adapted to both wet and dry conditions. 


Below: Carex pansa 
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Plant Lists Trees and Palms MH PF IG 
f a d Acer SG + CVS ASHES Maple . : H 1 
Cornus florida Flowering Dogwoo . M 1 
P ants for S ade Cornus nuttallii Pacific Dogwood + H/M 2 
Shade of some type is a common occurrence in most Howea forsteriana Paradise Palm a MG 
landscapes and gardens. It can range from deep and virtually Laurus nobilis Sweet Bay » Mie 
year round as in the case of spaces confined by tall buildings, Osmanthus fragrans Sweet Olive | Mg 
or ephemeral on a daily basis as the angle of the sun changes Podocarpus henkelii Long-leafed Yellowwood + M 1 
throughout the day. Shade often increases as trees mature, Rhapis excelsa Lady Palm a MG 
impacting the understory plants that were adapted to greater Rhapis humilis Slender Lady Palm a: Mv 
levels of sun. Phoenix roebelenii Pigmy Date Palm 7 M a 
This list includes plants that show moderate to high Schefflera actinophylla Queensland UmbrellaTree + + M 1 
adaptation to shade and often do best with regular moisture Salix exigua | Narrow-leaved Willow sy HG 
throughout the year. Not too many species grow in deep Salix lasiolepis Arroyo Willow Bol 
shade with only indirect light to sustain their growth. Instead, Salixlucida Spring Willow so og 
most plants on this list do well in partial shade during the Umbellularia californica California Bay H/M 2 
day and throughout the year. While direct sunlight may be 
absent, brightly lit spaces from reflected and filtered light is Shrubs ; ; HUE il 
needed by such plants. These plants often adapt well to sun Abutilon species + cvs Flowering Maple H 
when grown in cooler climate zones and in coastal zones Aucuba japonica + cvs Japanese Aucuba M 
with higher levels of humidity. Virtually all of these plants Berberis aquifolium + Cvs Oregon Grape M 
will suffer sun burn in warm climate zones when exposed Berberis darwinii : Darwin Barberry — M 
to intense summer sun and heat after months without such Berberis japonica var. bealei Leatherleaf Mahonia M 
exposure. Berberis lomariifolia Chinese Holly Grape M 
Berberis repens Creeping Barberry M/L 
Berberis thunbergii + cvs Japanese Barberry M 
Brunfelsia pauciflora + cvs Yesterday-Today-Tomorrow M 
Buxus microphylla + cvs Japanese Boxwood M 
Buxus sempervirens + cvs Common Boxwood M 
Calycanthus occidentalis Spice Bush M/L 
Camellia japonica Japanese Camellia M 
Shade Plant Legend Camellia sence NCN M 
fa Camellia sasanqua NCN M 
+ = Leama teas Carpenteria californica + cv Bush Anemone M/L 
Cocculus laurifolius Laurel-leaf Snail Seed M 
Cornus nuttallii Pacific Dogwood H/M 
Cornus sericea Redtwig Dogwood H/M 
Coprosma repens + cvs Mirror Plant 
Cotoneaster franchetii Franchet Cotoneaster 


Cotoneaster salicifolius + cv 
Fatsia japonica + cv 


Willowleaf Cotoneaster 
Japanese Aralia 








Ficus lyrata Fiddleleaf Fig 

Gardenia thunbergia White Gardenia 

Hydrangea macrophylla + cvs Bigleaf Hydrangea 

Hydrangea quercifolia + cv Oakleaf Hydrangea 
lberis sempervirens + cvs Evergreen Candytuft Above: Nephrolepis cordifolia 
llex aquifolium + cvs English Holly 

llex cornuta + cvs Chinese Holly 

Ilex vomitoria + cvs Yaupon - Acnidj 
Keckiella cordifolia Heartleaf Penstemon L mee st a 


Loropetalum chinense + cvs 
Michelia figo 


Fringe Flower 
Banana Shrub 





iv tare 


Myrica californica Pacific Wax Myrtle L 
Nandina domestica + cvs Heavenly Bamboo 

Osmanthus fragrans Sweet Olive 

Philadelphus lewisii + cv Western Mock Orange L 
Pittosporum crassifolium + cv Karo 

Pittosporum eugenioides + cv NCN 

Pittosporum tenuifolium + cvs NCN 

Pittosporum tobira + cvs Tobira 


Podocarpus henkelii 
Prunus laurocerasus + cvs 
Rhododendron cultivars 


Long-leafed Yellowwood 
English Laurel 
Rhododendron, Azalea 
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Ribes sanguineum + var Red Flowering Currant H/M 
Ribes viburnifolium Evergreen Currant M/L 
Ruscus hypoglossum NCN M/L 
Schefflera actinophylla Queensland Umbrella Tree M 
Schefflera arboricola Hawaiian Elf Schefflera H 
Schefflera elegantissima False Aralia M 
Schefflera pueckleri Mallet Flower M 
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Perennials, Ferns, Bamboo 
Acanthus mollis + cvs 
Adiantum species 
Asparagus densiflorus + cvs 
Asparagus setaceous 
Aspidistra elatior + cv 
Asplenium bulbiferum 
Asplenium nidus 


Astelia chathamica ‘Silver Spear’ 


Bambusa multiplex + cvs 
Bergenia cordifolia 
Bergenia crassifolia 
Billbergia nutans 
Blechnum brasiliense 
Campanula species + cvs 
Carex divulsa 

Cyathea cooperi 

Cycas revoluta 

Cyperus alternifolius 
Cyperus papyrus 
Cyrtomium falcatum 
Cyrtomium fortunei 
Dianella tasmanica + cvs 
Dicksonia antarctica 
Dioon edule 

Dioon spinulosum 
Doryanthes palmeri 
Heuchera species + cvs 
Imperata cylindrica ‘Red Baron’ 
lris douglasiana + cvs 
Liriope muscari + cvs 
Liriope spicata 
Microlepia strigosa 
Nephrolepis cordifolia 
Ophiopogon jaburan 
Ophiopogon japonicus + cvs 


Ophiopogon planiscapus ‘Nigrescens’ 


Phyllostachys species + cvs 
Pleioblastus species + cvs 
Polypodium californicum 
Polystichum californicum 
Polystichum munitum 
Polystichum polyblepharum 


Ground Covers and Vines 
Ajuga reptans + cvs 
Bignonia capreolata 
Campanula species + cvs 
Cissus antarctica 

Cissus rhombifolia + cvs 
Duchesnea indica 

x Fatshedera lizei + cv 
Fragaria chiloensis 

Hedera canariensis 

Hedera helix + cvs 
Parthenocissus henryana 
Parthenocissus quinquefolia 
Parthenocissus tricuspidata 
Pleioblastus auricomus 
Pleioblastus pygmaeus 


Pleioblastus shibuyanus ‘Tsuboi’ 


Polypodium californicum 
Ruscus aculeatus 

Soleirolia soleirolii 

Tetrastigma voinierianum 
Trachelospermum asiaticum 
Trachelospermum jasminoides 
Vinca major 

Vinca minor 


Bear's Breech 
Maidenhair Fern 
Asparagus Fern 
Fern Asparagus 
Cast-iron Plant 
Mother Fern 

Bird's Nest Fern 
Silver Spear 
Bamboo 

Heartleaf Bergenia 


Winter-blooming Bergenia 


Queen’s Tears 

NCN 

Bellflower 

Berkeley Sedge 
Australian Tree Fern 
Sago Palm 

Umbrella Plant 
Papyrus 

Japanese Holly Fern 
NCN 

Tasman Flax Lily 
Tasmanian Tree Fern 
Chestnut Dioon 
Giant Dioon 

Palmer Spear Lily 
Coral Bells 

Japanese Blood Grass 
Douglas Iris 

Big Blue Lily Turf 
Creeping Lily Turf 
Lace Fern 

Southern Sword Fern 
White Lily Turf 
Mondo Grass 

Black Mondo Grass 
Bamboo 

Pygmy Bamboo 
California Polypody 
California Sword Fern 
Western Sword Fern 
Japanese Tassel Fern 


Carpet Bugle 
Crossvine 
Bellflower 
Kangaroo Vine 
Grape Ivy 


Indian Mock Strawberry 


Botanical Wonder 
Beach Strawberry 
Algerian lvy 
English lvy 
Silvervein Creeper 
Virginia Creeper 
Boston lvy 

NCN 

Pygmy Bamboo 


Dwarf Variegated Bamboo 


California Polypody 
Butcher's Broom 
Baby’s Tears 
Chestnut Vine 
Asiatic Jasmine 
Star Jasmine 
Bigleaf Periwinkle 
Dwarf Periwinkle 
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Above: Liriope 


Below: Campanula poscharskyana 
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Plants for Shade 
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Above: Iris douglasiana, Rancho Santa Ana Botanic Garden 


Below: Rhapis humilis 
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Plant Lists 
Container Plants 


Virtually any plant can be grown in a container. However, 
there are many considerations that often lead to practical 
choices for landscapes and gardens. Perhaps the principal 
condition to address is limited volume of soil to sustain 
plants. This limitation impacts the absorption and retention 
of moisture and nutrients, and profoundly restricts many 
plants from achieving their potential size. Good drainage 
and effective watering techniques are also essential to the 
growth and success of container plants. 

Succulent plants that can store moisture and need less 
organic matter in the soil often do best in containers. This is 
particularly true during warm weather conditions that easily 
leads to the depletion of soil moisture on a daily basis. Such 
plants are better adapted to endure moisture stress and can 
grow with unique character with the limitations of soil and 
space. Many of the small species of Aloe, Agave, Dudleya, 
Echeveria and Sedum also have good potential for use on 
green roofs. These plants provide many interesting colors, 
shapes and textures, as well as grow slowly enough to last 
for several years before needing replacement. 

In comparison, non-succulent plants are more susceptible 
to wilting, loss of foliage and stem dieback when acute 
moisture stress occurs in containers. These plants require 
diligent attention to watering throughout the year, as well as 
fertilizing to sustain flowering or fruit production. Often it 
is desirable to select smaller growing cultivars that do not 
mature at large sizes. 


Below: Containers with Bambusa multiplex ‘Golden Goddess’, 
Chondropetalum tectorum and Asparagus sprengeri‘Myeri’ 
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Trees 

Acer palmatum + cvs 
Ficus benjamina + cv 
Ficus elastica + cvs 
Ficus lyrata 

Pinus mugo 

Pinus thunbergii + cv 


Palms and Cycads 
Chamaerops humilis 
Cycas revoluta 

Phoenix roebelenii 
Rhapis excelsa 

Rhapis humilis 

Syagrus romanzoffianum 
Trachycarpus fortunei 


Shrubs and Vines 

Abutilon cultivars 

Armeria maritima + cvs 
Camellia species + cvs 

Cissus rhombifolia + cvs 
Euryops pectinatus + cv 

Fatsia japonica + cv 

Gardenia thunbergia 

Hibiscus rosa-sinensis + cvs 
Lavandula species + cvs 
Nandina domestica + cvs 
Philodendron bipinnatifidum + cvs 
Schefflera arboricola 
Schefflera elegantissima 
Trachelospermum jasminoides 


Perennials, Bamboo and Grasses 
Anigozanthos cultivars 
Argyranthemum species + cvs 
Aspidistra elatior + cv 
Asplenium bulbiferum 
Asplenium nidus 

Astelia chathamica ‘Silver Spear’ 
Bambusa species + cvs 
Carex testacea 

Centaurea cineraria 
Chondropetalum species 
Clivia miniata + cvs 
Cordyline australis + cvs 
Cordyline ‘Festival Grass’ 
Coreopsis species + cvs 
Cuphea hyssopifolia 
Cyperus species 

Cuphea ignea 

Dietes species + cvs 
Equisetum hyemale 
Erigeron karvinskianus 
Felicia amelloides 

Festuca glauca + cvs 
Limonium perezii 

Liriope muscari + cvs 
Loropetalum chinense + cvs 
Muhlenbergia species 
Nephrolepis cordifolia 
Ophiopogon jaburan 
Otatea acuminata 
Pelargonium species + cvs 
Phyllostachys species _ cvs 
Plumeria species + cvs 
Russelia equisetiformis 
Salvia officinalis + cvs 
Strelitzia juncea 

Strelitzia reginae 


Japanese Maple 
Benjamin Fig 

Rubber Tree 
Fiddleleaf Fig 

Mugo Pine 
Japanese Black Pine 


Mediterranean Fan Palm 
Sago Palm 

Pigmy Date Palm 

Lady Palm 

Slender Lady Palm 
Queen Palm 

Windmill Palm 


NCN 
Common Thrift 


Grape Ivy 

Euryops 

Japanese Aralia 
White Gardenia 
Chinese Hibiscus 
English Lavender 
Heavenly Bamboo 
Tree Philodendron 
Hawaiian Elf Schefflera 
False Aralia 

Star Jasmine 


Kangaroo Paw 
Marguerite Daisy 
Cast-iron Plant 
Mother Fern 

Bird's Nest Fern 
Silver Spear 

Bamboo 

Orange Sedge 

Dusty Miller 

Cape Rush 

Kaffir Lily 

Giant Dracaena 

Red Fountain Cordyline 
NCN 

False Heather 
Umbrella Plant 

Cigar Plant 

NCN 

Horsetail 

Mexican Daisy 

Blue Marguerite 

Blue Fescue 

Sea Lavender 

Big Blue Lily Turf 
Fringe Flower 

NCN 

Southern Sword Fern 
White Lily Turf 
Mexican Weeping Bamboo 
Geranium 

Bamboo 

Frangipani 

Coral Plant 

Garden Sage 
Narrow-leaf Bird of Paradise 
Bird of Paradise 
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Above: Acer palmatum ‘Tamukeyama’ 





Above: Nephrolepis cordifolia 


Below: Cyperus alternifolius 
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Agave, Aloe, Cacti and Succulents 
Aeonium arboreum + cvs 
Aeonium ‘Kiwi’ 

Aeonium ‘Sunburst’ 
Aeonium undulatum + cvs 
Cistanthe grandiflora 
Cotyledon orbiculata 
Agave americana + cvs 
Agave attenuata + cvs 
Agave vilmoriniana 

Aloe ‘Blue Elf’ 

Aloe brevifolia 

Aloe ciliaris 

Aloe marlothii 

Aloe x nobilis 

Aloe plicatilis 

Aloe striata 

Aloe vera 

Beaucarnea recurvata 
Crassula arborescens 
Crassula ovata + cvs 
Crassula perfoliata var. falcata 
Dasylirion quadrangulatum 
Dudleya edulis 

Dudleya lanceolata 
Dudleya pulverulenta 
Dudleya virens 

Echeveria species + cvs 
Echinocactus grusonii 
Euphorbia ingens 
Euphorbia milii 

Euphorbia tirucalli ‘Sticks of Fire’ 
Graptopetalum paraguayense 
Graptoveria ‘Fred Ives’ 
Hesperaloe parviflora 
Kalanchoe beharensis 
Kalanchoe luciae 

Opuntia ficus-indica 
Opuntia microdasys 
Opuntia robusta 
Portulacaria afra 

Sedum ‘Autumn Joy’ 
Sedum burrito 

Sedum morganianum 
Sedum pachyphyllum 
Sedum x rubrotinctum 
Senecio serpens 


Below: Equisetum hyemale 





Aeonium 

NCN 

NCN 

NCN 

NCN 

NCN 

NCN 

Foxtail Agave 
Octopus Agave 
NCN 

NCN 

NCN 

NCN 

NCN 

Fan Aloe 

Coral Aloe 
Medicinal Aloe 
Bottle Palm 
Silver Jade Plant 
Jade Plant 
Sickle Plant 


Mexican Grass Tree 
San Diego Dudleya 
Lance leaved Dudleya 
Chalk Dudleya 
Catalina Island Dudleya 
Hen and Chicks 
Golden Barrel Cactus 
Common Tree Euphorbia 
Crown of Thorns 
Milkbush 

Ghost Plant 

NCN 

Red Yucca 

Felt Bush 

Paddle Plant 

Indian Fig 

Bunny Ears 

NCN 

Elephant’s Food 

NCN 

Baby Burro's Tail 
Donkey Tail 
Jelly-bean 

Pork and Beans 

Blue Chalksticks 
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Container Plants 





—— YS i: 2 as 
A mixed container planting of Opuntia, Agave and 
Echinocactus. 
Below: A green roof planted with Aeonium undulatum in front of 


Above: 


Above: Agave attenuata ‘Variegata’ 


Below: Aeonium undulatum 
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Section Three 
Plant Palettes 


There are many steps and considerations to be taken when selecting and combining 
plants for landscapes and gardens. Horticultural steps involve careful evaluation of 
climate zone conditions, microclimate influences, soil, sun, moisture and wind. Design 
steps involve the evaluation and selection of plants to perform environmental, functional 
and aesthetic roles regarding the organization and human use of outdoor spaces and 
built environments. With these steps and considerations in mind, a plant palette is 
developed for landscape or garden use. 


Observations made in nature provide a rich foundation for developing horticultural 
and design based planting palettes. Plants in nature naturally evolve and establish 
self-sustaining associations as they adapt to different climate and habitat conditions, 
particularly temperature and moisture. These associations contain a high level of species 
diversity and have rich symbiotic relationships between plant roots and mycorrhizal 
fungi, bacteria, oxygen, moisture and soil nutrients. These observations suggest that 
plant palettes for ornamental landscapes and gardens will be more successful when 
they are comprised of a diverse range of species having similar habitat adaptations. 


This section presents a series of horticultural palettes for different landscape and 
garden situations. These palettes are organized into basic climate categories, including 
woodland, subtropical, Mediterranean and southwestern to emphasize plants with 
compatible adaptations and characteristics. Each palette is briefly described in terms 
of its design purpose, climate zone suitability, aesthetic character, and moisture needs. 
The objective is to provide examples that work with different combinations of climate 
zones, plant factors, irrigation groups and plant lists that are presented in Sections 
One and Two. A total of 27 palettes are presented. Each palette includes plants with 
a range of moisture needs that can be organized into hydrozones and successfully 
combined into landscapes and gardens. The Mediterranean and southwestern palettes 
provide many examples that particularly suited to conserving water. Each palette is 
also intended to be flexible and adaptable tor other design needs and climate zones 
reflecting an individual’s horticultural knowledge, design skill and understanding of 
varying project situations. 





Tupidanthus calyptratus 
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Contents 


Irrigation Group 1 - Regular Water 


Woodland Palettes 


Crape Myrtle 104-105 
Eastern Redbud 106-107 
Japanese Black Pine 108-109 
Japanese Maple 110-111 
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Cycas revoluta 
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Plant Palette 
Crape Myrtle 


The crape myrtle palette is designed to include a selection of 
plants that add bright colors and traditional planting character 
to landscapes and gardens with an emphasis on the summer 
season. A wide range of crape myrtle cultivars are available 
that offer a variety of sizes, shapes and flower colors. These 
are useful in courtyards, entry ways and garden spaces, and 
easily grow with a single or multiple trunks. They grow with 
ahigh degree of uniformity and are suited as individual focal 
elements as well as for use in large numbers to frame streets 
and plaza areas. Increasingly, petite and shrub sized cultivars 
are integrated into understory and background plantings to 
add flowering impact and winter deciduous character. 

Two groups of companion plants can be seen in this palette. 
The first group includes attractive foliage plants ranging 
from the carrot wood, fern pine, mayten trees to pittosporum 
and shiny xylosma. These plants provide handsome texture 
and quiet leaf colors to function in background, foundation 
and framework areas. The second group of plants adds 
more more choices for detail and variety. Lily-of-the-Nile, 
coreopsis and common geranium provide intense flower 
colors; grasses provide contrasting texture and attractive 
inflorescences from mid summer to late fall. Palms bring 
strong accent and focal impact to plantings throughout the 
year. All plants are widely grown and form a cosmopolitan 
palette that is common to both commercial and residential 
landscapes. For other plants compatible with this palette, 
see the Woodland Garden Plants list on pages 54-55. 


California Plant Climate Zones PF IG 
1{2 | 3] 7] 8 | 9 |11)13)14]15|16)17/18|19)20/21/22|23|24 m |) 4 
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This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 














Below: Prunus caroliniana 
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Above: Lagerstroemia indica 


Trees 

Lagerstroemia indica + cvs 
Prunus cerasifera + cvs 
Prunus caroliniana + cvs 
Pyrus calleryana + cvs 
Sophora japonica 


Shrubs 

Abelia ‘Edward Goucher’ 
Abelia x grandiflora + cvs 
Berberis thunbergii + cvs 
Buddleja davidii + cvs 
Choisya ternata 

Coleonema pulchellum + cv 
Cotoneaster horizontalis 
Elaeagnus x ebbingei + cvs 


Escallonia x exoniensis ‘Frades’ 


Hypericum ‘Hidcote’ 
Ilex cornuta + cvs 


Ligustrum japonicum ‘Texanum’ 


Michelia yunnanensis 


Crape Myrtle 
Purple-leaf Plum 
Carolina Laurel Cherry 
Callery Pear 

Japanese Pagoda Tree 


Edward Goucher Abelia 
Glossy Abelia 
Japanese Barberry 
Butterfly Bush 
Mexican Orange 

Pink Breath of Heaven 
Rock Cotoneaster 
NCN 

Pink Escallonia 

NCN 

Chinese Holly 

Texas Privet 

NCN 


=S=Z2229 


SS SSS222=22222=29 











Above: Lagerstroemia indica 


Horticultural Preferences 
Plants in the crape myrtle palette 
prefer sunny exposures, loam soils 
and regular moisture throughout 
the year. The greatest limitation is 
posed by powdery mildew fungus that 
damages crape myrtles when planted 
in coastal zones and areas with high 
levels of humidity. The occurrence of 
powdery mildew restricts the planting 
of this palette to inland, foothill and 
valley zones, where the air is drier. As 
a result, this palette is suited for Plant 
Climate Zones 7-9, 14 and 18-20. 
These plants tolerate average soil 
conditions, routine maintenance and 
have moderate moisture needs. They 
are considered among the easiest and 
most reliable plants to grow. 


Below: Pittosporum tobira ‘Wheeleri’ 
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Above: Buddleia davidii 


Aesthetic Character 

Plants included in this palette provide 
a diverse range of colors and textures 
with many flowers occurring during 
late spring and summer. Many of 
the popular ornamental grasses are 
included to provide fine texture and 
attractive inflorescences. Shrubs 
include floribunda roses, butterfly 
bush and sweet olive that add 
fragrance as well as color. Colorful 
perennials such as day lilies, coreopsis 
and rudbeckias can be planted in 
large masses and focal areas for bold 
impact. 

This palette is well suited to achieve 
cottage style and traditional garden 
plantings with many colorful trees, 
shrubs, perennials and grasses. 


Below: Rudbeckia fulgida ‘Goldsturn’ 





Shrubs continued 
Nandina domestica + cvs 
Osmanthus fragrans 
Photinia x fraseri 
Pittosporum tobira + cvs 
Prunus laurocerasus + cvs 
Rosa ‘Iceberg’ 

Rosa ‘Joseph's Coat’ 

Rosa mutabilis 

Syringa species + cvs 
Xylosma congestum + cv 


Perennials 

Alstroemeria hybrids 
Ceratostigma plumbaginoides 
Convolvulus sabatius 
Coreopsis grandiflora + cvs 
Coreopsis lanceolata 
Hemerocallis species + cvs 
Hunnemannia fumariifolia 
Liriope muscari + cvs 
Kniphofia uvaria + cvs 
Phormium tenax + cvs 
Rudbeckia species + cvs 


Grasses and Sedges 
Calamagrostis x acutiflora + cv 
Calamagrostis foliosus 
Calamagrostis nutkaensis 
Festuca glauca + cvs 

Festuca mairei 


Helictotrichon sempervirens + cvs 


Miscanthus sinensis + cvs 
Miscanthus transmorrisonensis 


Ground Covers 
Cerastium tomentosum 
Hypericum calycinum 
Rosa ‘Floral Carpet’ + cvs 
Thymus species + cvs 


Below: Calamagrostis x acutiflora 
‘Karl Foerster’ 
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Heavenly Bamboo 
Sweet Olive 
Fraser’s Photinia 
Tobira 

English Laurel 
Iceberg Rose 
Joseph's Coat Rose 
Butterfly Rose 
Lilac 

Shiny Xylosma 


Alstroemeria 

Dwarf Plumbago 

Ground Morning Glory 

NCN 

NCN 

Daylily 

Mexican Tulip Poppy 
Big Blue Lily Turf 

Red-hot Poker 

New Zealand Flax 

NCN 


Feather Reed Grass 
Mendocino Reed Grass 
Pacific Reed Grass 
Blue Fescue 

Atlas Fescue 

Blue Oat Grass 

Eulalia 

Taiwanese Miscanthus 


Snow-in-Summer 
Aaron's Beard 
Floral Carpet Rose 
Thyme 


Below: Rosa ‘Mutabilis’ 
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Plant Palette 
Crape Myrtle 


Seasonal Moisture and Irrigation Schedules 

The crape myrtle palette grows well in inland and valley 
areas of California in Plant Climate Zones 7-9, 14 and 18- 
20 where reference evapotranspiration ranges from 44-57 
in. each year. Winter rainfall can often meet the moisture 
needs of this palette from December to February in these 
zones. However, some wintertime irrigation may be 
desirable during winter dry spells and drought years. The 
susceptibility of powdery mildew to crape myrtles prevents 
this palette from being used along the coast. 

The chart below illustrates a supplemental moisture 
range based on moderate plant factors of 40-60% of ETo as 
a baseline for setting irrigation schedules. The upper part 
of this range can be used to meet moisture needs for newer 
landscape plantings and for those grown in warmer climate 
zones or in full sun exposures. The lower part of this range 
is often appropriate for established plants and during the 
shorter and cooler days in fall. 





Irrigation Group 1 - Crape Myrtle 
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Plant Palette 
Eastern Redbud 


The eastern redbud palette brings attention to plants that are 
commonly grown for woodland character and suitability 
for use in and around lawns. This style of planting often 
includes dense groupings of evergreen and deciduous trees 
with shade adapted shrubs and ground covers growing below. 
The signature species selected for this palette is the eastern 
redbud. It grows to medium sizes, 25-35 ft. tall, produces 
deep magenta flowers in spring, has rich yellow fall color 
and displays an intricate branching character during winter. 
One distinctive cultivar, C. c. ‘Forest Pansy’ has deep purple 
new foliage each spring that provides striking garden color. 

This palette includes several other deciduous trees that 
have canopy growth habits and provide attractive fall color. 
All can be planted in lawns as well as mixed shrub plantings 
where they receive regular moisture. Their deciduous habit 
provides generous summer shade and winter sunlight. 

This palette is balanced by the presence of evergreen 
trees and shrubs that are also compatible with the character 
and needs of woodland garden plantings. These plants are 
needed to enclose spaces, add garden structure and support 
the special interest value of the trees. For other plants 
compatible with this palette, see the Woodland Garden 
Plants list on pages 54-55. 


California Plant Climate Zones PF IG 
1|2 | 3] 7| 8 | 9 )11]13) 14] 15|16)17/18)19/20)21|22/23|24 m lq 
+|+ +f Hl FIA ++ [+] + [4 [+/+ 
This chart shows the common plant climate zones for this 

palette; individual plants may grow in other zones. 














Below: Chionanthus retusus 


106 Section Three - Copyright © Robert C. Perry 





Above: Cercis occidentalis 


Trees 

Betula nigra 

Chionanthus retusus 
Gleditsia triacanthos + cvs 
Magnolia grandiflora + cvs 
Maytenus boaria 

Pistacia chinensis 
Podocarpus henkelii 
Pyrus calleryana + cvs 
Sapien sebiferum 
Sophora japonica 


Shrubs 

Abelia x grandiflora + cvs 
Berberis aquifolium + cvs 
Berberis darwinii 
Berberis thunbergii + cvs 
Camellia japonica 
Camellia reticulata 
Camellia sasanqua 
Chaenomeles japonica 
Choisya ternata 


River Birch 

Chinese Fringe Tree 
Honey Locust 

Southern Magnolia 
Mayten Tree 

Chinese Pistache 
Long-leafed Yellowwood 
Callery Pear 

Chinese Tallow Tree 
Japanese Pagoda Tree 


Glossy Abelia 

Oregon Grape 

Darwin Barberry 
Japanese Barberry 
Japanese Camellia 

NCN 

NCN 

Japanese Flowering Quince 
Mexican Orange 
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Above: Cercis canadensis, fall color 


Horticultural Preferences 

This palette is adapted to Plant 
Climate Zones 8-9 and 14-21. Most 
species do best in areas with moist 
winters and where cool temperatures 
begin in early fall and establish a 
clear end to the growing season. All 
tolerate regular frost. 

Plants are well adapted to sun and 
partial shade exposures, loamy soils 
and regular moisture throughout the 
year. Prolonged summer heat with 
intense sun and aridity in southern 
California can lead to foliage damage. 
Deciduous trees are well suited 
for planting in turf grass areas that 
receive regular irrigation. Organic 
mulch can be used to cover the soil in 
shrub beds to help retain moisture and 
add nutrients. 


Below: Maytenus boaria 
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Above: Hypericum ‘Hidcote’ 


Aesthetic Character 

A natural landscape character is 
often achieved with the use of this 
palette that includes an abundance 
of spring flowers, distinctive fall 
foliage color and wintertime berries 
on cotoneasters, hollies and heavenly 
bamboo. Understory shrubs can be 
arranged in masses and layers in areas 
of partial shade to define outdoor 
spaces for pathways and seating 
and add to a sense of discovery 
and natural character. This type of 
planting character is very refreshing 
during the warm months of summer. 


Below: Choisya ternata 





Shrubs continued 
Cotoneaster dammeri + cvs 
Cotoneaster horizontalis 
Cotoneaster lacteus 
Cotoneaster salicifolius + cv 
Hypericum ‘Hidcote’ 
Hypericum ‘Rowallane’ 

Ilex aquifolium + cvs 
Juniperus chinensis + cvs 
Juniperus sabina + cvs 
Juniperus scopulorum + cvs 
Loropetalum chinense + cvs 
Nandina domestica + cvs 
Pittosporum tobira + cvs 
Prunus caroliniana + cvs 
Prunus laurocerasus + cvs 
Rhaphiolepis indica + cvs 
Rhododendron cultivars 
Syringa species + cvs 
Xylosma congestum + cv 


Grasses and Perennials 
Calamagrostis x acutiflora + cv 
Calamagrostis nutkaensis 
Festuca mairei 

Liriope muscari + cvs 
Muhlenbergia rigens 
Ophiopogon jaburan 

Panicum virgatum + cvs 
Sesleria autumnalis 


Vines 

Bignonia capreolata 
Lonicera x heckrottii 
Parthenocissus tricuspidata 
Wisteria floribunda + cvs 


Ground Covers 

Ajuga reptans + cvs 

Liriope spicata 
Trachelospermum asiaticum 
Trachelospermum jasminoides 
Vinca minor 


Below: Choisya ternata 


Bearberry Cotoneaster 
Rock Cotoneaster 

Red Clusterberry 
Willowleaf Cotoneaster 
NCN 

NCN 

English Holly 

Chinese Juniper 

Savin Juniper 

Rocky Mountain Juniper 
Fringe Flower 

Heavenly Bamboo 
Tobira 

Carolina Laurel Cherry 
English Laurel 

India Hawthorn 
Southern Indica Hybrids 
Lilac 

Shiny Xylosma 


Feather Reed Grass 
Pacific Reed Grass 
Atlas Fescue 

Big Blue Lily Turf 
Deer Grass 

White Lily Turf 
Switch Grass 
Autumn Moor Grass 


Crossvine 

Gold Flame Honeysuckle 
Boston lvy 

Japanese Wisteria 


Carpet Bugle 
Creeping Lily Turf 
Asiatic Jasmine 
Star Jasmine 
Dwarf Periwinkle 
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Plant Palette 
Eastern Redbud 


Seasonal Moisture and Irrigation Schedules 

The eastern redbud palette is highly adapted to climate zones 
with cool and moist winters in combination with warm 
summers. These conditions are common in many parts 
of northern and central California where precipitation can 
often meet the moisture needs from December to February. 
Protection from extreme sun exposures is desirable when 
this palette is used in southern California. 

Reference evapotranspiration in Plant Climate Zones 8-9 
and 14-21 ranges from 44-57 in. each year. Most plants on 
this list grow well with moderate amounts of moisture on 
a regular basis throughout the year. The upper part of this 
range can be followed to accommodate moisture needs for 
plantings in warmer climate zones with sunny exposures. 
Scheduling irrigation towards the lower part of this range 
is often appropriate for established plants and climate zones 
with shorter summers and reduced periods of heat. 





Irrigation Group 1 - Eastern Redbud 





Jan | Feb|Mar| Apr |May|Jun | Jul |Aug|Sep | Oct |Nov |Dec 





ETo 
100%" | 
80%} “~~ | 

60%} il 
weer || wl cl LAT | 
nwt] ee eee | 


















































Below: Betula nigra 
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Plant Palette 
Japanese Black Pine 


Japanese black pine is a highly adaptable conifer that 
combines well with a wide range of plants for use in climate 
zones with cool and moist winters and short and warm 
summers. This palette is designed to include plants that are 
often used in Asian and woodland style gardens. The role 
of the pine is to add dark green needle-type foliage which 
provides stability and contrast to deciduous trees and broad- 
leafed foliage plants. Its dark and dense foliage character 
and rigid branching habit creates a classic pine tree image. 
It can become a tall tree with a strong central leader and 
pyramidal shape, or be pruned to grow as a medium to large 
size specimen and banzai plant. 

This palette includes a large number of the most popular 
species coming from Asia’s cool and moist climate zones. 
Deciduous trees such as Chinese pistache, maidenhair tree 
and sawleaf zelkova provide striking fall color. Cycads, 
palms and bamboo are stable choices in Asian gardens. Plants 
such as sweet olive, star jasmine and wisteria provide sweet 
fragrances. Colorful berries are produced on cotoneasters, 
heavenly bamboos and hollies for winter display. For other 
plants compatible with this palette, see the Asian Garden 
Plants list on pages 56-57. 


California Plant Climate Zones PF IG 
1|2 | 3] 7| 8 | 9 )11]13) 14] 15|16)17/18)19/20)21|22/23|24 m |) 4 
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This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 














Below: Bambusa oldhamii 
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Above: Pinus thunbergii pruned in the foreground and left natural in the background 


Trees 

Chionanthus retusus 
Ginkgo biloba + cvs 
Liquidambar formosana 
Pinus thunbergii 
Pistacia chinensis 
Ulmus parvifolia + cvs 
Zelkova serrata 


Shrubs 

Abelia x grandiflora + cvs 
Cotoneaster lacteus 
Elaeagnus x ebbingei + cvs 
llex aquifolium + cvs 

Ilex cornuta + cvs 
Juniperus species + cvs 
Loropetalum chinense + cvs 
Magnolia stellata 

Nandina domestica + cvs 
Osmanthus fragrans 
Photinia x fraseri 


Chinese Fringe Tree 
Maidenhair Tree 
Chinese Sweet Gum 
Japanese Black Pine 
Chinese Pistache 


Chinese Evergreen Elm 


Sawleaf Zelkova 


Glossy Abelia 
Red Clusterberry 
NCN 

English Holly 
Chinese Holly 
Juniper 

NCN 

Star Magnolia 
Heavenly Bamboo 
Sweet Olive 

NCN 
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Above: Ilex aquifolium 


Horticultural Preferences 

The Japanese black pine palette 
does best in areas with cool winter 
temperatures, regular rainfall and 
warm, not hot, summers. However, 
all can be grown in Plant Climate 
Zones 8-9 and 14-24 where they 
tolerate warmer and drier conditions, 
particularly when provided with 
regular moisture and shelter from hot 
sun exposures. 

Trees are essential in providing 
filtered light and reducing intense 
sun conditions for understory shrubs 
and ground covers. Concentrations of 
bamboos, grasses, rushes and sedges 
do best in areas with the highest 
moisture, particularly in low areas 
and microclimates where moisture 
can collect. 


Below: Osmanthus fragrans 
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Above: Camellia japonica ‘Elizabeth’ 


Aesthetic Character 

This palette contains many of the 
classic woodland garden plants such 
as camellias, hollies and jasmine. 
Camellias are prized for their 
flowers, hollies have notable berries 
and jasmine provides strong garden 
fragrance. All are well liked for their 
glossy dark green foliage. 

A strong woodland character can 
be achieved when pines are combined 
with deciduous trees and evergreen 
shrubs. The addition of bamboos, 
cycads and palms brings about a 
clearer Asian garden emphasis. 

These plants combine well in 
informal and natural type plantings. 
A deep sense of peace and quietness 
filled with shade, fragrance and dark 
green foliage colors can be achieved. 








Shrubs continued 
Pittosporum tenuifolium + cvs 
Pittosporum tobira + cvs 
Rhaphiolepis umbellata 
Viburnum suspensum 
Xylosma congestum + cv 


Vines 

Bignonia capreolata 
Parthenocissus henryana 
Parthenocissus quinquefolia 
Parthenocissus tricuspidata 
Trachelospermum jasminoides 
Wisteria floribunda + cvs 
Wisteria sinensis + cvs 


Cycads and Palms 
Cycas revoluta 
Rhapis excelsa 
Rhapis humilis 


Sandankwa Viburnum 
Shiny Xylosma 


Crossvine 
Silvervein Creeper 
Virginia Creeper 
Boston Ivy 

Star Jasmine 
Japanese Wisteria 
Chinese Wisteria 


Sago Palm 
Lady Palm 
Slender Lady Palm 


Bamboo, Grasses, Rushes and Sedges 


Bambusa oldhamii 
Bambusa multiplex ‘Alphonse Karr’ 


Bambusa multiplex ‘Golden Goddess’ 


Carex buchananii 

Carex divulsa 

Carex praegracilis 
Juncus effusus + cvs 
Miscanthus sinensis + cvs 
Phyllostachys nigra 


Perennials 

Liriope muscari + cvs 

Liriope muscari ‘Silvery Sunproof’ 
Ophiopogon jaburan 

Ophiopogon japonicum 
Ophiopogon planiscapus ‘Nigrescens’ 


Ground Covers 

Hypericum calycinum 

Liriope spicata 
Trachelospermum asiaticum 
Trachelospermum jasminoides 
Vinca minor 


Below: Trachelospermum jasminoides 
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Oldham Bamboo 
Alphonse Karr Bamboo 
Golden Goddess Bamboo 
Leather Leaf Sedge 
Berkeley Sedge 

Clustered Field Sedge 
Common Rush 

Eulalia 

Black Bamboo 


Big Blue Lilyturf 
Variegated Lilyturf 
White Lilyturf 
Mondo Grass 
Black Mondo Grass 


Aaron’s Beard 
Creeping Lily Turf 
NCN 


Star Jasmine 
Dwarf Periwinkle 


Below: Wisteria sinensis 
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Plant Palette 
Japanese Black Pine 


Seasonal Moisture and Irrigation Schedules 
The Japanese black pine plant palette does best with regular 
moisture throughout the year. Plants are naturally adapted 
to climate zones with cool and moist winters in combination 
with warm summers. These conditions are common in many 
parts of northern and central California where precipitation 
can often meet the moisture needs from December to 
February. Relief from extreme sun exposures and heat is 
desirable when this palette is used in southern California. 
The majority of plants on this list need moderate amounts 
of supplemental moisture. The chart below illustrates 40- 
60% of ETo as a baseline for setting irrigation schedules. 
The upper part of this range can be used to accommodate 
moisture needs for plantings in warmer climate zones with 
sunny exposures. The lower part of this range is often 
appropriate for established plants and climate zones with 
shorter summers and reduced periods of heat. 





Irrigation Group 1 - Japanese Black Pine 


















































Below: Pinus thunbergii ‘Thundercloud’ 
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Plant Palette 
Japanese Maple 


The Japanese maple plant palette can be used to achieve one of 
the most refreshing and refined garden plantings of all. This 
tree and its many cultivars are widely noted for their foliage 
color, fine texture and intricate branching character. It is also 
identified as the signature plant of Asian style gardens and is 
greatly appreciated when it matures into specimen sizes. 

Many other plants work well with the Japanese maple that 
provide a diversity of textures, flower colors and fragrances. 
Most are native to Asia and have similar horticultural 
preferences for organic soils, regular moisture and shelter 
from hot and drying conditions. This planting palette is 
typically combined with large boulders, water features 
comprised of pools and streams and container plants. This 
palette is characterized by plants with delicate branching, 
fine and soft textures and subtile detail that combine well in 
small and quiet spaces. 

The Japanese maple and its companion plants have become 
so popular in California, that extreme efforts are often made 
to improve soils and provide supplemental moisture to 
achieve survival and success in difficult areas. When this is 
done, it becomes a test of microclimate design and diligent 
gardening skills, as well as a challenge to use water resources 
wisely. For other plants compatible with this palette, see the 
Asian Garden Plants list on pages 56-57. 


California Plant Climate Zones PF IG 
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This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


















































Below: Liriope muscari 


<p 
co Mee J 





- 
Z 


110 Section Three - Copyright © Robert C. Perry 


Above: Acer palmatum 


Trees 

Acer palmatum + cvs 
Pinus mugo 

Pinus thunbergii 


Shrubs 

Aucuba japonica + cvs 
Berberis japonica var. bealei 
Berberis thunbergii + cvs 
Camellia species + cvs 
Chaenomeles japonica 
Fatsia japonica 

Gardenia augusta + cvs 
Iberis sempervirens + cvs 
Loropetalum chinense + cvs 
Magnolia stellata 

Nandina domestica + cvs 
Osmanthus fragrans 
Pittosporum tenuifolium + cvs 
Pittosporum tobira + cvs 
Rhododendron species + cvs 


Japanese Maple 
Mugo Pine 
Japanese Black Pine 


Japanese Aucuba 
Leatherleaf Mahonia 
Japanese Barberry 
Camellia 

Japanese Flowering Quince 
Japanese Aralia 
Gardenia 

Evergreen Candytuft 
Fringe Flower 

Star Magnolia 
Heavenly Bamboo 
Sweet Olive 

NCN 

Tobira 
Rhododendron 
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Above: Acer palmatum 


Horticultural Preferences 

Most of the plants within this palette 
come from cool and moist climate 
zones with a long fall through spring 
dormant season. The can be ground in 
many Plant Climate Zones, including 
8-9 and 14-24, but they are not well 
adapted to extended periods of heat 
and aridity, or hot sun exposures. 
They are therefore best adapted to 
northern California climate zones and 
areas with coastal influences. When 
planted in warmer valley areas and 
mn southern California, plants need 
more microclimate protection from 
overstory trees or should be planted 
in sheltered spaces such as courtyards 
for optimal performance. Regular 
year round moisture is critical to 
success. 


Below: Gardenia jasminoides 
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Above: Juniperus procumbens ‘Nana’ 


Aesthetic Character 

The Japanese maple palette includes 
many plants having a combination of 
fine texture, fresh foliage colors and 
pleasing small scale detail. These 
plantings often include the use of 
water in basins, pools and streams 
that add humidity and natural sounds 
to small spaces. Shade with dappled 
light is frequently dominant. Bright 
springtime flowers are complemented 
by fall color, bright berries and 
deciduous branching. These many 
qualities provide year round interest. 


Below: Solierolia solierolii 
ee : 











Cycads and Palms 
Cycas revoluta 
Rhapis excelsa 
Rhapis humilis 


Perennials 

Bergenia cordifolia 
Carex praegracilis 
Clivia miniata 

Cuphea hyssopifolia 
Heuchera species + cvs 
Liriope muscari + cvs 
Ophiopogon jaburan 
Sesleria autumnalis 
Sesleria caerulea 


Bamboo 

Bambusa multiplex ‘Alphonse Karr’ 
Bambusa multiplex ‘Golden Goddess’ 
Phyllostachys nigra 


Ferns 

Adiantum capillus-veneris 
Asplenium bulbiferum 
Cyrtomium falcatum 
Microlepia strigosa 
Polystichum polyblepharum 


Ground Covers 

Ajuga reptans + cvs 

Duchesnea indica 

Juniperus procumbens ‘Nana’ 
Liriope spicata 

Ophiopogon japonicus + cvs 
Ophiopogon planiscapus ‘Nigrescens’ 
Solierolia solierolii 
Trachelospermum asiaticum 

Vinca minor 


Vines 

Fatshedera lizei 
Trachelospermum jasminoides 
Wisteria floribunda + cvs 
Wisteria sinensis + cvs 


Below: Polystichum polyblepharum 


Sago Palm 
Lady Palm 
Rattan Palm 


Heartleaf Bergenia 
Clustered Field Sedge 
Kaffir Lily 

False Heather 

Coral Bells 

Big Blue Lily Turf 
Giant Lily Turf 
Autumn Moor Grass 
Blue Moor Grass 


Alphonse Karr Bamboo 
Golden Goddess Bamboo 
Black Bamboo 


Southern Maidenhair 
Mother Fern 
Japanese Holly Fern 
Lace Fern 

Japanese Tassel Fern 


Carpet Bugle 

Indian Mock Strawberry 
Japanese Garden Juniper 
Creeping Lily Turf 
Mondo Grass 

Black Mondo Grass 
Baby's Tears 

NCN 

Dwarf Periwinkle 


NCN 

Star Jasmine 
Japanese Wisteria 
Chinese Wisteria 


Below: Ophiopogon japonicus ‘Nana’ 


with Ajuga reptans 
nese 
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Plant Palette 
Japanese Maple 


Seasonal Moisture and Irrigation Schedules 
The Japanese maple plant palette does best with regular 
moisture throughout the year. This moisture sustains optimal 
growth during spring and helps to avoid drying and tip- 
burning of leaves during summer. Plants with high water 
needs can be used around pools and streams, and in low lying 
areas where runoff from precipitation and irrigation collects. 
Plants on this list show a range of moisture needs from 
moderate to high. These differences can be addressed by 
organizing plants into hydrozones and microclimates. The 
chart below illustrates a supplemental moisture range of 40- 
80% of ETo as a baseline for setting irrigation schedules. 
The upper part of this range can be used to accommodate 
moisture needs for plants with high plant factors and 
landscapes and gardens in warmer climate zones of southern 
California. The lower part of this range is often appropriate 
for plants with moderate plant factors, established plants 
and those grown in climate zones with shorter summers and 
reduced periods of heat. 


Irrigation Group 1 - Japanese Maple 
Jan) Feb|Mar| Apr |May|Jun | Jul |Aug|Sep | Oct |Nov |Dec 





ETo 
100% i. 
80% }a0 1 

60%] 
40% | 
20% 
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Plant Palette 
Southern Magnolia 


The southern magnolia is one of the principal woodland tree 
species of the southeastern United States. It is recognized 
throughout its natural range for its handsome evergreen 
foliage and remarkably large and fragrant white flowers. It 
is highly popular as a shade and lawn tree, and is the state 
tree of Mississippi, as well as the state flower of Louisiana. 

Introduced into California in the 1860s, southern magnolia 
has been planted across the state in parks, along streets 
and in commercial landscapes and residential plantings 
alike. Mature trees are often some of the most notable 
and monumental scale plants in California landscapes. It 
is noted for its extensive root system and almost continual 
production of leaf, flower and seed pod litter. 

This plant palette includes many of the well known tree 
species native to the southeastern United States, including 
sweet gum, tulip tree and pecan, and from similar Asian 
climates, including maidenhair tree, Chinese pistache and 
sawleaf zelkova. These trees can be combined together in 
large landscapes to establish attractive woodland and forest- 
type plantings. A rich palette of understory shrubs, ground 
covers and vines grow well with these trees. Regular water 
is the key to success, particularly when grown in warmer and 
drier valley zones and throughout southern California. For 
other plants compatible with this palette, see the Woodland 
Garden Plants list on pages 54-55. 


California Plant Climate Zones PF IG 
1|2 | 3] 7| 8 | 9 )11]13) 14] 15|16)17/18)19/20)21|22)/23|24 m lq 
+|+|+ +l +l +l ++ [+ [+] 4 [4 [4+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 














Below: Liriodendron tulipifera 
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Above: Magnolia grandiflora 


Trees 

Aesculus x carnea 

Carya illinoinensis 

Ginkgo biloba + cvs 
Liquidambar species + cvs 
Liriodendron tulipifera 
Magnolia grandiflora + cvs 
Metasequoia glyptostroboides 
Pinus thunbergii 

Pistacia chinensis 

Prunus cerasifera + cvs 
Zelkova serrata 


Shrubs 

Abelia x grandiflora + cvs 
Aucuba japonica + cvs 
Berberis japonica var bealei 
Camellia japonica + cvs 
Chaenomeles japonica 
Cotoneaster lacteus + cvs 
Fatsia japonica 


Red Horse Chestnut 
Pecan 

Maidenhair Tree 
Sweet Gum 

Tulip Tree 

Southern Magnolia 
Dawn Redwood 
Japanese Black Pine 
Chinese Pistache 
Purpleleaf Plum 
Sawleaf Zelkova 


Glossy Abelia 

Japanese Aucuba 
Leatherleaf Mahonia 
Japanese Camellia 
Japanese Flowering Quince 
Red Clusterberry 

Japanese Aralia 
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Above: Magnolia grandiflora 


Horticultural Preferences 

This palette is adapted to Plant 
Climate Zones 7-9 and 14-24. Most 
species do best in areas with moist 
winters and where cool temperatures 
begin in early fall, establishing a 
clear end to the growing season. All 
tolerate regular frost. 

Plants on this list are adapted to sun 
and partial shade exposures, loamy 
soils and regular moisture throughout 
the year. Prolonged summer heat 
with intense sun and aridity in 
southern California can lead to 
foliage damage. Deciduous trees are 
well suited for planting in turf grass 
areas that receive regular irrigation. 
Organic mulch can be used to cover 
the soil in shrub beds to help retain 
moisture and add nutrients. 


Below: Prunus cerasifera ‘Krauter Vesuvius’ 
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Above: Photinia x fraseri 


Aesthetic Character 

This southern magnolia plant palette 
can be combined in ways to produce 
rich and abundant woodland-type 
landscapes. Mature trees have the 
scale to fill large spaces and produce 
generous shade. Many plants have 
deep green foliage that adds a cooling 
touch that can be highly enjoyable in 
warm climate areas. 

Deciduous trees and vines in 
this palette offer bright fall foliage 
color; a number of understory shrubs 
provide colorful springtime flowering. 
Plantings can be organized into formal 
and informal patterns to achieve more 
traditional or natural style plantings. 


Below: Prunus cerasifera ‘Krauter Vesuvius’ 








Shrubs continued 

Gardenia augusta 

Hydrangea macrophylla + cvs 
Hypericum ‘Hidcote’ + cvs 
llex cornuta + cvs 
Loropetalum chinense + cvs 
Magnolia x soulangeana + cvs 
Magnolia stellata 

Nandina domestica + cvs 
Osmanthus fragrans 

Photinia x fraseri 
Pittosporum tobira + cvs 
Prunus laurocerasus + cvs 
Rhaphiolepis indica + cvs 
Rhododendron species + cvs 
Syringa species + cvs 
Viburnum rhytidophyllum 
Xylosma congestum 


Vines 

Clematis armandii 

Bignonia capreolata 
Gelsemium sempervirens 
Lonicera x heckrottii 

Lonicera sempervirens 
Parthenocissus quinquefolia 
Parthenocissus tricuspidata 
Trachelospermum jasminoides 
Wisteria sinensis + cvs 


Perennials 

Bergenia species + cvs 
Cyrtomium falcatum 
Cyrtomium fortunei 
Dianella tasmanica + cvs 
Liriope muscari + cvs 
Ophiopogon jaburan 
Ophiopogon japonicus + cvs 


Ground Covers 

Duchesnea indica 

Hypericum calycinum 

Liriope spicata 
Trachelospermum asiaticum 
Trachelospermum jasminoides 
Vinca minor 


Below: Abelia ‘Edward Goucher’ 


Gardenia 
Bigleaf Hydrangea 
NCN 


Chinese Holly 
Fringe Flower 
Saucer Magnolia 
Star Magnolia 
Heavenly Bamboo 
Sweet Olive 
Fraser Photinia 
Tobira 

English Laurel 
India Hawthorn 
Rhododendron 
Lilac 

Leatherleaf Viburnum 
Shiny Xylosma 


Evergreen Clematis 
Crossvine 

Carolina Jessamine 

Gold Flame Honeysuckle 
Trumpet Honeysuckle 
Virginia Creeper 

Boston Ivy 

Star Jasmine 

Chinese Wisteria 


Bergenia 
Japanese Holly Fern 
NCN 


Flax Lily 

Big Blue Lily Turf 
Giant Lily Turf 
Mondo Grass 


Indian Mock Strawberry 
Aaron's Beard 

Creeping Lily Turf 

NCN 

Star Jasmine 

Dwarf Periwinkle 
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Below: Viburnum rhytidophyllum 
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Plant Palette 
Southern Magnolia 


Seasonal Moisture and Irrigation Schedules 

The southern magnolia plant palette will grow best with 
regular moisture throughout the year. These plants are 
naturally adapted to climate zones with cool and moist winters 
in combination with warm summers. These conditions are 
common in many parts of northern and central California 
where precipitation can often meet the moisture needs from 
December to February. 

Reference evapotranspiration in Plant Climate Zones 7-9 
and 14-24 ranges from 44-57 in. each year. Plants on this 
list show a range of moisture needs from moderate to high. 
These differences can be addressed by organizing plants into 
hydrozones and microclimates. The chart below illustrates a 
supplemental moisture range of 40-80% of ETo as a baseline 
for setting irrigation schedules. The upper part of this range 
can be used to meet moisture needs when this palette is used 
in southern California. The lower part of this range is often 
appropriate for established plants and climate zones with 
shorter summers and higher levels of precipitation. 





Irrigation Group 1 - Southern Magnolia 
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Plant Palette 
Cool Season Turfgrass 


One of the most common and long standing landscape 
practices in California is the planting of turf grass and trees. 
This practice is coming under increased scrutiny with the 
lasting need to conserve water and energy. 

These pages provide a listing of commonly used grass 
species that are grown as turf grasses for commercial and 
residential uses. They are organized into cool season and 
warm season species, and combined with lists of compatible 
tree species. Moisture compatibility is the primary basis 
for these groupings; however, issues regarding heat, shade, 
roots and durability also require careful consideration. 

The chart below illustrates the baseline supplemental 
moisture range for cool season turf grass throughout the 
year. The actual irrigation schedule should be adjusted 
through field observation and in consideration of seasonal 
climate and microclimate conditions. 





Irrigation Group 1 - Cool Season Grass 
























































Below: Ulmus parvifolia 
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Cool Season Turf Grasses 
Poa annua 

Agrostis palustris 

Poa pratensis 

Festuca elatior 

Lolium perenne 

Festuca rubra 

Festuca arundinacea + cvs 


Cool Season Turf Grass alternative 
Carex pansa 
Carex praegracilis 


Compatible trees 

Aesculus x carnea 

Alnus species 

Acer platanoides 

Carya illinoinensis 

Cercis canadensis + cvs 
Cinnamomum camphora 
Cryptomeria japonica + cvs 
Ginkgo biloba + cvs 
Gleditsia triacanthos + cvs 
Hymenosporum flavum 
Koelreuteria paniculata 
Lagerstroemia indica + cvs 
Liquidambar species + cvs 
Liriodendron tulipifera 
Magnolia grandiflora + cvs 
Metasequoia glyptostroboides 
Platanus x acerifolia + cvs 
Pistacia chinensis 

Prunus cerasifera + cvs 
Sequoia sempervirens + cvs 
Taxodium distichum 

Ulmus parvifolia 

Zelkova serrata 


Below: Cinnamomum camphora 


Ve 





Annual Bluegrass 
Creeping bentgrass 
Kentucky bluegrass 
Meadow Fescue 
Perennial Ryegrass 
Creeping Red fescue 
Tall fescue 


California Meadow Sedge 
Western Meadow Sedge 


Red Horse Chestnut 
Alder 

Norway Maple 
Pecan 

Eastern Redbud 
Camphor 
Japanese Cedar 
Maidenhair Tree 
Honey Locust 
Sweetshade Tree 
Goldenrain Tree 
Crape Myrtle 
Sweet Gum 

Tulip Tree 
Southern Magnolia 
Dawn Redwood 
London Plane Tree 
Chinese Pistache 
Purple-leaf Plum 
Coast Redwood 
Bald Cypress 
Evergreen Elm 
Sawleaf Zelkova 
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Horticultural Preferences 

Cool season turf grasses are highly 
adapted to regular moisture and 
temperatures that range between 60- 
75°F. Their seasonal growth cycle 
begins in late winter, and many 
species will continue to grow actively 
through summer as long as moisture 
is available. This is particularly true 
of tall fescue grass. Growth will 
diminish during the shorter and cooler 
days of fall, however regular moisture 
helps sustain good appearance and 
root systems during this season. 
Irrigation is scheduled to follow the 
reference evapotranspiration curve 
throughout the year. Established 
cool season grasses can grow well 
with 80-90% of ETo. Most species 
are clumping plants with dense, 
fibrous roots that are highly efficient 
in absorbing moisture from the upper 
zones of soil. 

Trees that grow well in cool season 
turf grasses come from cool and 
moist climate zone. Most are adapted 
to moderate amounts of moisture 
on a regular basis. They will grow 
faster and to larger sizes with the 
extra moisture that comes from turf 
grass irrigation. The regularity of 
irrigation encourages tree roots to 
remain shallow where moisture, 
oxygen and nutrients exist in the best 
combination. Different cool season 
grasses have different tolerances of 
shade. 
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Horticultural Preferences 

Warm season turf grasses are adapted 
to warm air and soil temperatures, 
ranging between 70-90°F. Their 
seasonal growth begins in late spring 
and becomes most active during 
long summer months of sunlight and 
heat. This growth will continue into 
fall as long as temperatures remain 
warm and soil moisture is available. 
When cool temperatures and short 
days of fall coincide, warm season 
grasses become dormant and are 
inactive through winter. Established 
plantings of warm season turf grasses 
can grow well with 50-60% of ETo. 
These species grow from undergound 
rhizomes that enables them to have 
a spreading growth habit and to help 
resist moisture stress. 

Warm season grasses strongly 
prefer full sun exposure conditions and 
regular moisture during the summer. 
Shade from trees often leads to sparse 
coverage and reduced growth. Roots 
from trees will also develop near the 
surface in response to the regular 
summer irrigation provided to the 
turf grass. Trees included on this will 
adapt to additional summer moisture. 
They will continue to grow during the 
summer and to larger sizes as a result 
of receiving more moisture. 


Below: Bouteloua curtipendula maintained as a lawn at Santa Barbara Botanic Garden 


Warm Season Turf Grasses 
Bouteloua curtipendula 
Buchloe dactyloides 
Cynodon dactylon + cvs 
Pennisetum clandestinum 
Paspalum vaginagum 


Stenostaphrum secundatum 


Zoysia tenuifolia 


Turf grass substitutes 
Achillea millefolium 


Compatible trees 
Afrocarpus gracilior 
Calodendrum capense 
Cassia leptophylla 
Cupaniopsis anacardioides 
Erythrina humeana 

Ficus benjamina + cv 

Ficus macrophylla 

Ficus rubiginosa 
Hymenosporum flavum 
Jacaranda mimosifolia + cv 
Harpephyllum caffrum 
Melaleuca linariifolia 
Melaleuca quinquenervia 
Melaleuca styphelioides 
Stenocarpus sinuatus 


Side Oats Grama 
Buffalo Grass 
Bermudagrass 
Kikuyugrass 
Seashore paspalum 
St. Augustinegrass 
Zoysiagrass 


Fernleaf Yarrow 


Fern Pine 

Cape Chestnut 
Gold Medallion Tree 
Carrot Wood 

Natal Coral Tree 
Benjamin Fig 
Moreton Bay Fig 
Rustyleaf Fig 
Sweetshade 
Jacaranda 

Kaffir Plum 
Flaxleaf Paperbark 
Cajeput Tree 
Prickly Paperbark 
Firewheel Tree 
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Plant Palette 
Warm Season Turf Grass 


Warm season grasses look their best during their active 
summer growing season. They are dormant in the winter 
and become pale in color. They are tough in dry climate 
zones and need less moisture than cool season turf grasses. 

Both warm and cool season grasses provide the most 
uniform and durable planting surface for foot traffic and 
recreation uses. None of the turf grass substitutes can endure 
the same level of heavy use without becoming bare. Many 
innovative plantings combine the use of grasses, annuals, 
wildflowers and sedges to achieve an alternative to turf grass 
that requires low maintenance and low water. However, 
when it comes to density and durability, turf grass species are 
the best. Choosing the best size of turf grass planting when it 
is needed is a key strategy in conserving water and energy. 

The chart below illustrates the baseline supplemental 
moisture range for warm season turf grass throughout the 
year. The actual irrigation schedule should be adjusted 
through field observation and in consideration of seasonal 
climate and microclimate conditions. 





Irrigation Group 1 - Warm Season Grass 





Jan | Feb|Mar| Apr |May|Jun | Jul |Aug|Sep | Oct |Nov |Dec 
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Plant Palette 
Giant Bird of Paradise 


Giant bird of paradise is one of the largest perennial plants 
grown in California landscapes and gardens. It exhibits all 
of the key characteristics and adaptations associated with 
subtropical plants. It has very large and herbaceous foliage, 
grows quickly with regular moisture and is damaged by cold 
temperatures below 28°F. Its size and bold character along 
with its horticultural adaptations make it well suited as a 
feature plant for use in coastal zones in central and southern 
parts of the state. It can also grow well in sheltered inland 
zones where it adapts to full sun and high levels of heat, but 
requires a warm winter microclimate for survival. 

This palette is designed for the purpose of achieving lush 
and tropical character in residential gardens and commercial 
plantings. Many of the plants produce very large leaves to 
add to this character; all should be protected from wind to 
avoid damage. These plants are often used in courtyard and 
entry spaces to feature bold foliage plants in combination 
with understory plants of small scale, bright color and simple 
detail. Several species of palms and cycads also complement 
the aesthetic and horticultural range of this palette. 

For additional plants compatible with the giant bird of 
paradise palette, see the Subtropical Garden Plants list on 
pages 52-53. 


California Plant Climate Zones F IG 

1|2 | 3] 7| 8 | 9 /11)13)14)15)16]17|18)19|20/21|22)23|24 m ll 4 
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This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 
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Above: Strelitzia nicolai 


Trees 

Bauhinia x blakeana 
Calodendrum capense 
Cassia leptophylla 
Chorisia speciosa 
Euphorbia cotinifolia 
Ficus benjamina + cv 
Harpephyllum caffrum 
Psidium guajava 
Schefflera actinophylla 
Stenocarpus sinuatus 
Thevetia peruviana 


Palms and Cycads 
Archontophoenix cunninghamiana 
Dioon edule 

Dioon spinulosum 

Howea forsteriana 

Phoenix roebelenii 

Syagrus romanzoffianum 


Hong Kong Orchid Tree 
Cape Chestnut 

Gold Medallion Tree 
Silk Floss Tree 
Caribbean Copper Plant 
Benjamin Fig 

Kaffir Plum 

Yellow Guava 
Queensland Umbrella Tree 
Firewheel Tree 

Yellow Oleander 


King Palm 
Chestnut Dioon 
Giant Dioon 
Paradise Palm 
Pigmy Date Palm 
Queen Palm 
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Above: Strelitzia nicolai 


Horticultural Preferences 

This planting palette is best adapted 
to southern California’s warm coastal 
areas in Plant Climate Zones 22-24 
where winter temperature fall below 
32°F for only two to three days each 
year. Most plants can also grow in 
areas with cooler coastal conditions 
and milder inland Plant Climate 
Zones including 17, 19-20, when 
placed in warm microclimates and 
provided with shelter from frosts. 
Large leaved plants need protection 
from wind. 

Most plants grow well in loamy 
soils with regular moisture. These 
conditions help produce lush growth 
almost year round. 





eA 
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Above: Brugmansia x cubensis 
‘Charles Grimaldi’ 


Aesthetic Character 

The giant bird of paradise palette 
emphasizes the use of plants with 
bold foliage character and warm 
tropical flower colors. These plants 
can be combined into an abundant 
and crowded planting scheme that 
produces a sense of the South Pacific 
Islands or resort-style gardens, having 
a remarkably dense and vibrant 
character. This aesthetic character is 
made possible through the combination 
of an abundant range of flowering 
shrubs, vines and perennials. 


Below: Hedychium cultivar 








Shrubs 

Brugmansia species + cvs 
Brunfelsia pauciflora + cvs 
Calliandra haematocephala + cv 
Carissa macrocarpa + cvs 
Euphorbia cotinifolia 

Ficus lyrata 

Gardenia thunbergia 

Hibiscus rosa-sinensis + cvs 
lochroma cyaneum 
Jasminum angulare 
Jasminum laurifolium nitidum 
Justicia brandegeana + cv 
Michelia figo 

Monstera deliciosa 


Angel's Trumpet 
Yesterday-Today-Tomorrow 
Pink Powder Puff 

Natal Plum 

Caribbean Copper Plant 
Fiddleleaf Fig 

White Gardenia 
Chinese Hibiscus 

NCN 

South African Jasmine 
Angelwing Jasmine 
Shrimp Plant 

Banana Shrub 

Split-leaf Philodendron 


Philodendron bipinnatifidum + cvs Tree Philodendron 


Plumeria species + cvs 
Psidium guajava 
Schefflera arboricola 
Solanum rantonnetii + cv. 
Thevetia peruviana 
Tibouchina heteromalla 
Tibouchina urvilleana 


Vines 

Beaumontia grandiflora 
Bougainvillea spectabilis + cvs 
Petrea volubilis 

Rhoicissus capensis 

Solandra maxima 

Solanum seaforthianum 
Solanum wendlandii 
Thunbergia gregorii 


Perennials 

Agapanthus species + cvs 
Canna cultivars 

Cuphea species + cvs 
Ensete ventricosum + cv 
Felicia amelloides 
Hedychium species + cvs 
Pelargonium species + cvs 
Strelitzia nicolai 

Strelitzia reginae 


Below: Hibiscus ‘White Wings’ 


Frangipani 

Yellow Guava 
Hawaiian Elf Schefflera 
Paraguay Nightshade 
Yellow Oleander 

NCN 

Princess Flower 


Easter Lily Vine 
Bougainvillea 

Queen’s Wreath Vine 
Evergreen Grape 
Cup-of-Gold Vine 
Brazilian Nightshade 
Costa Rican Nightshade 
Orange Clock Vine 


Lily-of-the-Nile 

Canna 

Cuphea 

Abyssinian Banana 
Blue Marguerite 
Ginger Lily 

Geranium 

Giant Bird of Paradise 
Bird of Paradise 


Below: Tibouchina heteromalloa 
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Plant Palette 
Giant Bird of Paradise 


Seasonal Moisture and Irrigation Schedules 
Reference evapotranspiration for Plant Climate Zones 22- 
24 ranges from 44-52 in. each year. Normal winter rainfall 
can often meet most of the moisture needs of this palette 
from December to February. However, some wintertime 
irrigation can be desirable to provide moisture during 
winter dry spells and drought years. Regular supplemental 
irrigation is recommended throughout spring and summer to 
sustain seasonal growth and flowering, but can be reduced 
by mid to late summer to avoid late season growth that can 
be sensitive to frost. 

The chart below illustrates a supplemental moisture range 
of 40-60% of ETo as a baseline for setting irrigation schedules 
for this palette. The moisture curve follows the profile of 
reference evapotranspiration until late summer and then it 
is reduced to bring an end to active growth for most plants 
before the occurrence of seasonal frosts. 





Irrigation Group 1 - Giant Bird of Paradise 
Jan | Feb|Mar| Apr |May|Jun| Jul |Aug) Sep | Oct | Nov| Dec 





ETo 
100% ; 
80% |--"| tail 
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Below: Tibouchina heteromalla 
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Plant Palette 
Jacaranda 


The jacaranda tree is native to South America and is a 
highly colorful flowering tree with many uses in California 
landscapes and gardens. It is well suited to parks, greenbelts 
and urban medians. Additionally, it is widely planted in 
residential yards and school grounds where its late spring 
floral display is greatly admired. However, in contrast to 
its much valued flowers, regular maintenance is needed to 
contend with the shower of fine twigs, leaflets and spent 
flowers. A balance between virtues and dilemmas is often 
achieved by planting this tree in lawns where it receive 
regular moisture and mowing activities pick up fallen litter. 

The jacaranda palette brings attention to plants that are well 
suited for large landscape spaces. Many trees are listed that 
provide flowering, shade and stately character as they mature. 
Shrubs, vines, perennials and ground covers have also been 
selected for their reliable nature, basic care requirements 
and contribution of flower color or attractive foliage. These 
plants are well adapted to inland and valley zones where they 
respond to summer heat and tolerate occasional winter frosts. 
All of these plants have been selected from the Subtropical 
Garden Plants list located on pages 52-53. They represent 
species that can be damaged by frost, but are hardy enough 
to recover the following growing season. 


California Plant Climate Zones 
1/2 | 3] 7] 8| 9 |11)13]14|15)16)17]18|19)20/21|22|23)24 
+ [+] +]+ [+ [+] +/+ ]+|+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Hymenosporum flavum 
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Above: Jacaranda mimosifolia 


Trees 

Afrocarpus gracilior 
Bauhinia forficata 
Bauhinia variegata + cv 
Cassia leptophylla 

Ficus macrophylla 

Ficus rubiginosa 
Harpephyllum caffrum 
Hymenosporum flavum 
Jacaranda mimosifolia + cv 
Michelia champaca 
Thevetia peruviana 


Palms and Cycads 
Archontophoenix cunninghamiana 
Dioon edule 

Dioon spinulosum 

Howea forsteriana 

Phoenix roebelenii 

Ravenea rivularis 

Syagrus romanzoffianum 


Fern Pine 


Brazilian Butterfly Tree 


Purple Orchid Tree 


Gold Medallion Tree 


Moreton Bay Fig 
Rustyleaf Fig 
Kaffir Plum 
Sweetshade 
Jacaranda 
Champaca 
Yellow Oleander 


King Palm 
Chestnut Dioon 
Giant Dioon 
Paradise Palm 
Pigmy Date Palm 
Majesty Palm 
Queen Palm 
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Above: Jacaranda mimosifolia 


Horticultural Preferences 

Plants included in this palette are all 
adapted to Plant Climate Zones 15-24. 
These zones fall within the heartland 
of Mediterranean climate conditions, 
with moist winters and long and dry 
summers. Throughout this range, 
winter temperatures fall below 25°F 
for 10-30 days each year. 

Moderate levels of moisture are 
needed throughout the year; seasonal 
rains often meet moisture needs during 
winter months. Supplemental water is 
essential during spring and summer to 
sustain healthy and attractive growth. 


Below: Hymenosporum flavum 
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Above: lochroma cyaneum 


Aesthetic Character 

The jacaranda palette is characterized 
by a full array of flowering trees, 
shrubs, perennials and vines. Virtually 
all plants on this list are noted for their 
bright flower colors and are widely 
planted in large and small landscapes 
and gardens alike. This range and 
diversity of flowering plants are often 
used in mixed plantings where variety 
and flower interest are combined in 
casual masses, layers and borders. 

It is important to establish control 
and continuity with foliage plants 
and to balance colors among flowers 
in order to avoid an overly eclectic 
design composition. 


Below: Solandra maxima 








Shrubs 
Bauhinia galpinii 
Brunfelsia pauciflora + cvs 


Calliandra haematocephala + cv 


Carissa macrocarpa + cvs 
Hibiscus rosa-sinensis + cvs 
lochroma cyaneum 
Jasminum angulare 
Justicia brandegeana + cv 
Psidium species + cvs 
Roldana petasitis 
Schefflera elegantissima 
Schefflera pueckleri 
Solanum rantonnetii + cv 
Thevetia peruviana 
Tibouchina urvilleana 


Perennials 

Agapanthus species + cvs 
Cuphea hyssopifolia 
Cuphea ignea 

Cuphea x purpurea 

Felicia amelloides 
Helichrysum petiolare + cvs 
Pelargonium species + cvs 
Russelia equisetiformis 
Strelitzia reginae 


Vines 

Antigonon leptopus + cvs 
Beaumontia grandiflora 
Bougainvillea spectabilis + cvs 
Cissus rhombifolia + cvs 
Distictis species + cvs 
Lonicera hildebrandiana 
Pandorea jasminoides + cvs 
Podranea ricasoliana 
Solandra maxima 

Solanum seaforthianum 
Solanum wendlandii 
Thunbergia alata + cv 
Thunbergia grandiflora 
Vigna caracalla 


Below: Distictis buccinatoria 


Red Bauhinia 
Yesterday-Today-Tomorrow 
Pink Powder Puff 
Natal Plum 

Chinese Hibiscus 

NCN 

South African Jasmine 
Shrimp Plant 

Guava 

Velvet Groundsel 

NCN 

NCN 

Nightshade 

Yellow Oleander 
Princess Flower 


Lily-of-the-Nile 
False Heather 
Cigar Plant 
Bat-faced Cuphea 
Blue Marguerite 
Licorice Plant 
Geranium 

Coral Fountain 
Bird of Paradise 


Coral Vine 

Easter Lily Vine 
Bougainvillea 

Grape lvy 

Trumpet Vine 

Giant Burmese Honeysuckle 
Bower Vine 

Pink Trumpet Vine 
Cup-of-Gold Vine 
Brazilian Nightshade 
Costa Rican Nightshade 
Black-eyed Susan 

Sky Flower 

Snail Vine 


Below: Distictis buccinatoria 
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Plant Palette 
Jacaranda 


Seasonal Moisture and Irrigation Schedules 
Reference evapotranspiration for Plant Climate Zones 15-24 
ranges from 44-52 in. each year. Normal winter rainfall often 
meets most moisture needs of this palette from December 
to February. However, wintertime irrigation is desirable to 
provide moisture during winter dry spells and drought years. 
Regular supplemental irrigation is recommended through 
spring and summer to sustain seasonal growth and flowering. 
Irrigation should be reduced by mid to late summer to avoid 
late season growth that can be sensitive to frost. 

The chart below illustrates a supplemental moisture range 
of 40-60% of ETo as a baseline for setting irrigation schedules 
for this palette. The moisture curve follows the profile of 
reference evapotranspiration until late summer and then it 
is reduced to bring an end to active growth for most plants 
before entering fall. 





Irrigation Group 1 - Jacaranda 
Jan} Feb|Mar| Apr |May/Jun | Jul | Aug) Sep} Oct |Nov| Dec 
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Below: Agapanthus cultivar below Jacaranda mimosifolia 
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Plant Palette 
Natal Coral Tree 


The natal coral tree palette is designed to bring attention to 
plants that thrive in warm coastal climate zones of southern 
California. This coral tree is native to South Africa and it 
provides dramatic flower color in late spring and summer. 
All other plants included in this palette come from parts 
of South Africa to acknowledge the diverse and abundant 
botanical contributions from this region of the world to 
California landscapes and gardens. Many of these plants 
are highly popular and widely planted. New species are 
being discovered and evaluated for future landscape use. 
Impressively, there is enough diversity and depth to this 
palette to work with landscapes and gardens of many sizes. 

The flora of South Africa not only enjoys an abundance of 
flowering foliage plants, but includes other well know species 
of Aloe, Crassula, Kalanchoe, Euphorbia and Kalanchoe. 
These plants are widely used in California’s coastal areas to 
create special interest gardens, serve as focal elements and 
to be planted in containers. Most species in these genera 
flower during winter and provide nectar for birds. 


California Plant Climate Zones 
1/2 | 3] 7] 8 | 9 |11)13]14|15)16)17|18|19)20/21|22|23)24 
+|+|+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Calodendrum capense 
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Above: Erythrina humeana 


Trees 

Calodendrum capense 
Erythrina humeana 
Leucadendron argenteum 
Podocarpus henkelii 
Podocarpus latifolius 


Shrubs 

Anisodontea x hypomandarum + cvs 
Carissa macrocarpa + cvs 
Coleonema species + cv 
Euryops pectinatus + cv 
Gardenia thunbergia 
Leucadendron cultivars 
Leucospermum species + cvs 
Myrsine africana 
Plecostachys serpyllifolia 
Plumbago auriculata 
Polygala x dalmaisiana 


Polygala fruticosa ‘Petite Butterflies’ 


Tecoma capensis + cvs 


Cape Chestnut 
Natal Coral Tree 
Silver Tree 


Long-leafed Yellowwood 


Yellowwood 


Cape Mallow 
Natal Plum 
Breath of Heaven 
Euryops 

White Gardenia 
NCN 

Pincushion 
African Boxwood 
NCN 

Cape Plumbago 
Sweet-pea Shrub 
NCN 

Cape Honeysuckle 
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Above: Erythrina humeana 


Horticultural Preferences 

The natal coral tree palette is suited 
to Plant Climate Zones 22-24 where 
winter temperatures seldom fall 
below 32°F. These mild conditions 
enable a remarkably long growing 
season when adequate moisture is 
provided. Regular irrigation is most 
helpful during spring and summer 
to sustain seasonal growth and 
flowering. Watering can be reduced 
by mid to late summer to avoid late 
season growth that can be sensitive to 
frost. These plants are well adapted 
to loamy soils, sunny exposures and 
humid conditions. 


Below: Carissa grandiflora 
— 
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Above: Tecomaria capensis ‘Aurea’ 


Aesthetic Character 
Plants from South Africa are highly 
varied in character. Many species 
offer bright flower colors and can 
be grown in large masses as well as 
small groups. A number of species 
are adapted to wet environments and 
provide unique grass-like foliage. 
The aloes combine succulent 


foliage into attractive rosette patterns 
and are widely used as sculptural 
plants to stand out in high contrast 
to other plantings. This range and 
diversity can lead to many interesting 
plantings with both botanical and 
aesthetic interest. 





Vines 

Jasminum angulare 
Jasminum tortuosum 
Rhoicissus capensis 


Perennials 

Agapanthus species + cvs 
Bulbine frutescens + cv 
Chondropetalum elephantinum 
Chondropetalum tectorum 
Dietes grandiflora + cvs 
Kniphofia uvaria + cvs 
Osteospermum jucundum 
Rhodocoma species 
Strelitzia nicolai 

Strelitzia reginae 
Tulbaghia simmleri 
Tulbaghia violacea + cvs 


Aloes and Succulents 
Aloe arborescens + cv 
Aloe barberae 

Aloe ciliaris 

Aloe dichotoma 

Aloe ferox 

Aloe marlothii 

Aloe plicatilis 

Aloe striata 

Aloe striatula 

Crassula arborescens 
Crassula capetella + cv 
Crassula ovata + cvs 
Euphorbia tirucalli + cv 
Kalanchoe beharensis 
Kalanchoe pumila 
Portulacaria afra 
Senecio talinoides var. mandraliscae 


Ground Covers 

Arctotis aucaulis + cvs 
Carissa macrocarpa ‘Prostrata’ 
Dymondia margaretae 
Gazania species + cvs 
Osteospermum fruticosum 


Below: Osteospermum fruticosum 





South African Jasmine 
Twisted Jasmine 


Agapanthus 

NCN 

Large Cape Rush 
Small Cape Rush 
Fortnight Lily 
Red-hot Poker 
NCN 

NCN 

Giant Bird of Paradise 
Bird of Paradise 
Sweet Wild Garlic 
Society Garlic 


Torch Aloe 

Tree Aloe 

NCN 

Quiver Tree 
Bitter Aloe 

NCN 

Fan Aloe 

Coral Aloe 
Hardy Aloe 
Silver Jade Plant 
NCN 

Jade Plant 
Milkbush 

Felt Bush 
Flower Dust Plant 
Elephant’s Food 
NCN 


African Daisy 
Prostrate Natal Plum 
Silver Carpet 
Gazania 

Trailing African Daisy 


Below: Aloe arborescens 
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Plant Palette 
Natal Coral Tree 


Seasonal Moisture and Irrigation Schedules 
The natal coral tree palette is comprised of two different 
groups of plants. The first group is comprised of trees, 
shrubs and perennials that do best with regular moisture 
throughout the year. The second group includes aloes, 
jade plants and other succulents that are adapted to lower 
levels of moisture particularly during summer. The chart 
below illustrates two moisture profiles. The upper profile 
illustrates a supplemental moisture range of 40-60% of ETo 
as a baseline for setting irrigation schedules for trees, shrubs 
and perennials. This moisture curve follows the profile of 
reference evapotranspiration to late summer before being 
reduced to bring an end to active growth for most plants. 
The lower moisture curve addresses the needs of aloes, 
jade plants and other succulents. It shows a reduction in 
supplemental water to very low levels during summer. 
These plants can be incorporated into landscapes and 
gardens by grouping them into different hydrozones with 
separate irrigation systems. 





Irrigation Group 1 - Natal Coral Tree 
Oct |Nov 
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Below: Aloe barberae (above), Aloe plicatilis (below) 
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Plant Palette 
Queen Palm 


The queen palm is native to Brazil and has become a staple 
choice for landscapes and gardens of all types and sizes 
throughout central and southern California, from coastal, 
adjacent inland and valley areas. While it is a hardy 
subtropical species, it reaches its limit of tolerability in 
zones where temperatures consistently drop below 25°F 
each year. It has proven quite easy to grow, is robust and 
attractive in character and can fit large and tight spaces alike. 
All of these qualities have contributed to its popularity and 
widespread use. 

The queen palm is an ideal tree for subtropical plantings. 
The combination of soft deep green foliage and picturesque 
form produces a lush and distinctive character. Many other 
plants adapted to mild climate conditions can be combined 
with this palm to enhance the subtropical theme as well as 
add color and detail in understory and small planter spaces. 

This palette has been designed to use the queen palm as a 
focal element in landscapes and gardens. It is suited to large 
scale and residential spaces alike. Its upright habit, clean 
solitary trunks and 30-40 ft. height range makes it useful for 
group plantings as well as for sentry and solitary accent uses. 
All of these plants have been selected from the Subtropical 
Garden Plants list located on pages 52-53. 


California Plant Climate Zones 
1{2 | 3| 7] 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
+ +/+ |+ [++ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Phoenix roebelenii (front), Strelitzia nicolai (behind) 
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Above: Syagrus romanzoffianu 


Palms and Cycads 
Dioon edule 

Phoenix roebelenii 
Syagrus romanzoffianum 


Trees 

Chorisia speciosa 

Ficus benjamina + cv 
Ficus macrophylla 
Ficus microcarpa 

Ficus rubiginosa 
Schefflera actinophylla 
Stenocarpus sinuatus 
Tabebuia chrysotricha 
Tabebuia impetiginosa 
Thevetia peruviana 


Shrubs 

Bauhinia galpinii 
Brugmansia species + cvs 
Brunfelsia pauciflora + cvs 


Chestnut Dioon 
Pigmy Date Palm 
Queen Palm 


Silk Floss Tree 

Benjamin Fig 

Moreton Bay Fig 

Indian Laurel Fig 

Rustyleaf Fig 

Queensland Umbrella Tree 
Firewheel Tree 

Golden Trumpet Tree 

Pink Trumpet Tree 

Yellow Oleander 


Red Bauhinia 
Angel's Trumpet 
Yesterday-Today-Tomorrow 
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Above: Syagrus romanzoffianum 


Horticultural Preferences 

The queen palm plant palette is 
naturally adapted to mild temperatures 
andwarmconditions found throughout 
Plant Climate Zones 19-24. Cold 
temperatures seldom fall below 32°F 
and there is sufficient summer heat 
to produce strong flowering. Shrubs 
and perennials need protection from 
hot sun exposures in inland locations. 
All plants respond well to humidity 
when planted near the ocean. The 
best growth occurs with regular 
moisture and in loamy, well-drained 
soils. The queen palm is also well 
adapted to lawns. 


Below: Dioon edule 
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Below: Schefflera elegantissima 


Aesthetic Character 
The plants assembled in this palette 
bring a combination of soft and bold 
textures into landscapes and gardens. 
The feathery-type fronds of the queen 
palm dominates these plantings and 
stands out in bold contrast to the 
giant bird of paradise, philodendrons 
and cup-of-gold vines. Their tall and 
clean trunks provide distinctive and 
refined character to plantings as well. 
Many companion plants are 
available to combine with the queen 
palm that bring rich flower colors, dark 
green foliage and dense growth habits. 
These characteristics contribute to a 
subtropical planting theme that appears 
abundant and lush. 


Below: Philodendron bipinnatifidum 











Shrubs continued 


Calliandra haematocephala + cv 


Hibiscus rosa-sinensis + cvs 


Jasminum laurifolium nitidum 


Justicia brandegeana + cv 
Philodendron species + cvs 
Plumeria species + cvs 
Psidium species + cvs 
Schefflera arboricola 
Schefflera elegantissima 
Schefflera pueckleri 
Solanum rantonnetii + cv 
Thevetia peruviana 
Thevetia thevetioides 
Tibouchina heteromalla 
Tibouchina urvilleana 


Vines 

Beaumontia grandiflora 
Bougainvillea species + cvs 
Cissus antarctica 
Distictis ‘Rivers’ 
Lonicera hildebrandiana 
Monstera deliciosa 
Pandorea jasminoides 
Petrea volubilis 
Podranea ricasoliana 
Rhoicissus capensis 
Solandra maxima 
Solanum wendlandii 
Thunbergia grandiflora 


Perennials 

Agapanthus africanus + cvs 
Billbergia nutans 

Canna cultivars 

Cuphea hyssopifolia 
Cuphea ignea 

Felicia amelloides 
Hedychium species + cvs 
Hemerocallis species + cvs 
Pelargonium species + cvs 
Strelitzia nicolai 

Strelitzia reginae 


Below: Thunbergia grandiflora 





Pink Powder Puff 
Chinese Hibiscus 
Angelwing Jasmine 
Shrimp Plant 
Philodendron 
Frangipani 

Guava 

Hawaiian Elf Schefflera 
NCN 

NCN 

Nightshade 

Yellow Oleander 
Giant Thevetia 

NCN 

Princess Flower 


Easter Lily Vine 
Bougainvillea 

Kangaroo Treebine 
Royal Trumpet Vine 
Giant Burmese Honeysuckle 
Split-leaf Philodendron 
Bower Vine 

Queen's Wreath Vine 
Pink Trumpet Vine 
Evergreen Grape 
Cup-of-Gold Vine 
Costa Rican Nightshade 
Sky Flower 


Lily-of-the-Nile 
Queen's Tears 
Canna 

False Heather 
Cigar Plant 

Blue Marguerite 
Ginger Lily 
Daylily 
Geranium 

Giant Bird of Paradise 
Bird of Paradise 
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Below: Calliandra haematocephala 
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Plant Palette 
Queen Palm 


Seasonal Moisture and Irrigation Schedules 
The annual ETo range for Plant Climate Zones 19-24 varies 
from 44-52 in. each year. Normal winter rainfall can often 
meet most moisture needs of this palette from December to 
February. However, wintertime irrigation is often desirable 
to provide moisture during winter dry spells and drought 
years. Regular supplemental irrigation is recommended 
through spring and summer to sustain seasonal growth and 
flowering. Irrigation can be reduced by mid to late summer 
to avoid late season growth that can be sensitive to frost. 
The chart below illustrates a supplemental moisture range 
of 40-60% of ETo as a baseline for setting irrigation schedules 
for this palette. The moisture curve follows the profile of 
reference evapotranspiration until late summer and then it 
is reduced to bring an end to active growth for most plants 
before late fall. 





Irrigation Group 1 - Queen Palm 
Jan | Feb|Mar| Apr |May) Jun} Jul |Aug| Sep | Oct | Nov| Dec 
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Below: Syagrus romanzoffianum 
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Plant Palette 
Trumpet Tree 


The trumpet tree palette is designed to explore ideas 
regarding the influence of flower color in selecting plants for 
landscapes and gardens. Flowers are often a dominant reason 
for selecting plants. They can easily have a disproportionate 
influence in planting design, sometimes resulting in 
horticultural and aesthetic conflicts. Horticultural issues can 
be addressed by reviewing lists of native, Mediterranean, 
subtropical and southwestern plants to observe the range of 
flower colors and to check for climate zone and moisture 
compatibility. From an aesthetic perspective, it is desirable 
to select a hue that provides continuity and harmony. Other 
complementary colors can be added to provide variety and 
contrast without being incongruent and chaotic. 

The trumpet tree palette comes from the Subtropical 
Garden Plants list located on pages 54-55 to choose plants 
with similar temperature and moisture requirements. Two 
species of trumpet tree have been selected; one offers deep 
pink flowers and the other lemon-yellow. These colors are 
not congruent and species should be planted in separate areas 
where each can provide a basis for selecting companion 
plants. Pink trumpet tree can be combined with plants having 
blended and pastel flower colors, while golden trumpet tree 
can be complemented by pure, primary colors, including 
white, blue and red. Many of the companion shrubs and 
perennials in this palette such as bougainvillea, kangaroo 
paw, lantana and lily-of-the-Nile have cultivars with flower 
colors that work with either color theme. 


California Plant Climate Zones 
1{2 | 3] 7| 8| 9 )11]13)14]15|16)17/18)19/20)21)22/23|24 
+ [+/+ |+ [++ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Both the red flowering bougainvillea and red curb are 
incongruent with the pink flowering trumpet tree. 
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Above: Tabebuia impetiginosa, LA County Arboretum 


Trees 

Jacaranda mimosifolia + cv 
Podocarpus henkelii 
Schefflera actinophylla 
Tabebuia chrysotricha 
Tabebuia impetiginosa 


Shrubs 

Bauhinia galpinii 

Bougainvillea species + cvs 
Brugmansia species + cvs 
Calliandra haematocephala + cv 
Gardenia thunbergia 

lochroma cyaneum 

Jasminum angulare 

Polygala x dalmaisiana 

Polygala fruticosa ‘Petite Butterflies’ 
Solanum rantonnetii + cv 
Thevetia peruviana 

Tibouchina heteromalla 
Tibouchina urvilleana 


Jacaranda 

Long-leafed Yellowwood 
Queensland Umbrella Tree 
Golden Trumpet Tree 

Pink Trumpet Tree 


Red Bauhinia 
Bougainvillea 
Angel's Trumpet 
Pink Powder Puff 
White Gardenia 
NCN 

South African Jasmine 
Sweet-pea Shrub 
NCN 

Nightshade 
Yellow Oleander 
NCN 

Princess Flower 
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Below: Tabebuia impetiginosa 





Horticultural Preferences 

Plants included in this palette are all 
adapted to Plant Climate Zones 19- 
24. Winter temperatures occasionally 
fall below 25°F and summers bring 
long periods of warmth to sustain 
robust flowering. 

Most species do well with moderate 
amounts of supplemental water into 
summer and then can adapt to less 
water during fall and early winter. 
This enables new foliage growth to 
harden off and tolerate cool winter 
temperatures. 

The best growth occurs in loamy 
soils with good drainage. Organic 
mulches can be used throughout the 
understory to cover soils and help 
retain moisture. 


Below: Lantana ‘Miss Huff’ 
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Aesthetic Character 

This palette is filled with many plants 
that are widely appreciated for their 
flower color. Not all of these colors 
are compatible and should not be 
used in the same planting area. 
Harmony and continuity is needed 
when selecting various hues, values 
and seasons of flower color. 

The pink trumpet tree flower color 
combines best with blended and pastel 
colors. Golden trumpet tree can bring 
additional emphasis to primary flower 
colors that are richly saturated. Some 
colors work well in both schemes and 
the final combination is often a matter 
of personal choice and experience. 
Color theory and ideas have unclear 
boundaries and are not absolute. 


Below: Felicia amelloides 








Perennials 

Agapanthus species + cvs 
Argyranthemum frutescens + cvs 
Convolvulus cneorum 
Convolvulus sabatius 
Coreopsis grandiflora + cvs 
Coreopsis lanceolata 

Cuphea ignea 

Cuphea x purpurea 

Dietes grandiflora + cvs 
Felicia amelloides 
Hemerocallis species + cvs 
Kniphofia uvaria + cvs 
Osteospermum species + cvs 
Pelargonium species + cvs 
Thymus species + cvs 
Tulbaghia simmleri 
Tulbaghia violacea + cvs 
Verbena x hybrida 


Ground Covers 
Bougainvillea cultivars 
Carissa macrocarpa ‘Prostrata’ 
Festuca glauca + cvs 

Gazania species + cvs 
Lantana montevidensis + cv 
Rosa ‘Floral Carpet’ + cvs 


Vines 

Antigonon leptopus + cvs 
Beaumontia grandiflora 
Bougainvillea cultivars 
Distictis ‘Rivers’ 
Lonicera hildebrandiana 
Pandorea jasminoides 
Petrea volubilis 
Podranea ricasoliana 
Solandra maxima 
Solanum wendlandii 
Thunbergia grandiflora 


Below: Hemerocallis ‘Big Doc’ 





Lily-of-the-Nile 
Marguerite Daisy 
Bush Morning Glory 
Ground Morning Glory 
NCN 

NCN 

Cigar Plant 
Bat-faced Cuphea 
Fortnight Lily 

Blue Marguerite 
Daylily 

Red-hot Poker 
African Daisy 
Geranium 

Thyme 

Sweet Wild Garlic 
Society Garlic 
Garden Verbena 


Bougainvillea 
Prostrate Natal Plum 
Blue Fescue 
Gazania 

Trailing Lantana 
Floral Carpet Rose 


Coral Vine 

Easter Lily Vine 
Bougainvillea 

Royal Trumpet Vine 
Giant Burmese Honeysuckle 
Bower Vine 

Queen's Wreath Vine 
Pink Trumpet Vine 
Cup-of-Gold Vine 
Costa Rican Nightshade 
Sky Flower 


Below: Tabebuia chrysotricha 
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Plant Palette 
Trumpet Tree 


Seasonal Moisture and Irrigation Schedules 
Reference evapotranspiration for Plant Climate Zones 19- 
24 ranges from 44-52 in. each year. Normal winter rainfall 
in these zones can often meet most of the moisture needs 
of this palette from December to February. However, 
wintertime irrigation is often desirable during winter dry 
spells and drought years. Regular supplemental irrigation 
is recommended through spring and summer to sustain 
seasonal growth and flowering. Irrigation can be reduced by 
mid to late summer to avoid late season growth that can be 
sensitive to frost. 

The chart below illustrates a supplemental moisture 
range of 40-60% of ETo as a baseline for setting irrigation 
schedules for this palette. The moisture curve follows the 
profile of reference evapotranspiration until late summer and 
then it is reduced to bring an end to active growth for most 
plants before fall. Species with long flowering seasons such 
as bougainvillea and lantana produce more intensive floral 
displays with less water in mid to late summer. 





Irrigation Group 1 - Trumpet Tree 
Jan | Feb|Mar| Apr |May|Jun} Jul |Aug) Sep | Oct | Nov| Dec 





ETo 
100% 
80% | -- “| 
60% 
40% [e-"] 
20% |--" 



























































Below: Tabebuia chrysotricha 
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Plant Palette 
Canary Island Palm 


Canary Island palms grow into tall and massive trees 
that easily establish a towering presence upon maturity. 
Introduced into California by 1800, many of these palms have 
matured into well-known specimens among Mediterranean 
style plantings and for use in plazas and along streets and 
promenades throughout the state. Their large trunks and 
heavy fronds serve as the foundation of a planting scheme 
that emphasizes the use of bold and coarse textured plants 
with striking shapes and distinctive silhouette character. 

This palette includes three different groups of plants. The 
first group consists of palms, aloes, agaves and yuccas, which 
have strong architectural character and rosette leaf patterns. 
The second group includes subtropical plants such as 
bougainvilleas and lantanas, which provide bright and warm 
seasonal color. The third group consists of Mediterranean 
plants such as lavenders, rockroses and rosemary, which 
bring additional fragrance and color. 

All three groups are well adapted to mild coastal climates 
of southern California in Zones 19-24. Architectural plants 
are used as focal elements and in special interest plantings, 
flowering vines add bold color impact and flowering shrubs 
and perennials provide finer texture and detail in smaller 
spaces. This is a very rich plant palette that shows a good 
crossover between Mediterranean, California native and 
subtropical plants. 


California Plant Climate Zones 
1{2 | 3] 7| 8| 9 )11]13)14]15|16)17/18)19/20)21)22/23|24 
+[+{+|+ [++ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Furcraea Macdougalii with Agave attenuata, Rosmarinus 
officinalis ‘Prostrata’. Phoenix canariensis fills the background. 
=“ ‘ f 
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Trees 

Arbutus unedo 
Cupressus sempervirens 
Dracaena draco 
Phoenix canariensis 
Pinus pinea 

Quercus engelmannii 
Quercus suber 


Shrubs 

Arctostaphylos manzanita ‘Dr. Hurd’ 
Artemisia ‘Powis Castle’ 
Bougainvillea ‘Rosenka’ 
Caryopteris x clandonensis 
Citrus cultivars 

Cistus ‘Sunset’ 

Cistus x purpureus 

Cistus ‘Victor Reiter’ 
Echium candicans + cv 
Lavandula angustifolia 
Lavandula stoechas + cvs 


Strawberry Tree 
Italian Cypress 
Dragon Tree 
Canary Island Palm 
Italian Stone Pine 
Engelmann Oak 
Cork Oak 


Dr. Hurd Manzanita 
NCN 

Rosenka Bougainvillea 
Blue Mist 

Kumquat, Lemon, Orange 
NCN 

Orchid Rockrose 

NCN 

Pride of Madeira 
English Lavender 
Spanish Lavender 
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Above: Agave attenuata 


Horticultural Preferences 

The Canary Island palm palette 
is well adapted to Mediterranean 
climate conditions that commonly 
occur along California’s coastline and 
adjacent inland and valley areas that 
experience occasional frost. These 
conditions are commonly found 
within Plant Climate Zones 19-24. 
Plants thrive in sunny locations with 
warm summer temperatures and are 
adapted to reduced moisture by the 
end of summer. All plants do best in 
well-drained soils, lacking high levels 
of organic matter. 

While this palette includes a 
number of ground covers, the surface 
area around plants can be covered 
with inorganic materials such as 
decomposed granite, gravel and stone. 


Below: Agave americana behind Agave 
attenuata and Aeonium arboreum 
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Above: Salvia leucantha 


Aesthetic Character 

The aesthetic success of this palette 
relies on working with contrast and 
repetition. Many plants have bold 
shape and large scale. Others have 
soft foliage color and texture. There 
is a range of warm and bright flower 
colors to use. All of these elements 
can be organized into formal and 
informal compositions that achieve 
year round interest and striking visual 
character. 

Bold plants with rosette leaf patterns 
can be massed and layered as well 
as highlighted through the strategic 
placement of bright, flowering shrubs. 
The use of clipped myrtle and rosemary 
hedges and low walls can provide a 
geometric frame around pathways 
and planting areas, adding structure to 
informal plant groupings. 


Below: Santolina chamaecyparissus 
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Shrubs continued 

Leonotis leonurus 

Myrtus communis + cvs 
Nerium oleander + cvs 
Phlomis fruticosa 

Rhamnus alaternus 
Rosmarinus officinalis + cvs 
Salvia leucantha + cv 
Santolina chamaecyparissus 
Teucrium fruticans 


Agaves, Aloes, Cacti and Succulents 
Aeonium arboreum + cvs 
Agave americana + cvs 
Agave attenuata + cvs 
Agave vilmoriniana 

Aloe marlothii 

Dasylirion quadrangulatum 
Furcraea macdougalii 
Hesperaloe parviflora 
Opuntia robusta 
Xanthorrhoea preissii 
Yucca elephantipes 


Perennials 

Achillea ‘Moonshine’ 

Cordyline australis ‘Red Sensation’ 
Dietes species + cvs 

Euphorbia characias + ssp 
Nepeta x faassenii 

Penstemon eatonii 

Romneya coulteri ‘White Cloud’ 
Salvia officinalis + cvs 

Stachys byzantina 

Strelitzia reginae 


Ground Covers 

Arctotis acaulis ‘Big Magenta’ 
Drosanthemum floribundum 
Gazania species + cvs 

Lantana montevidensis + cvs 
Senecio talinoides ssp. mandraliscae 
Stachys byzantina 

Rosmarinus officinalis ‘Prostratus’ 


Below: Bougainvillea ‘Rosenka’ 


Lion’s Tail 

True Myrtle 
Oleander 
Jerusalem Sage 
Italian Buckthorn 
Rosemary 

Mexican Bush Sage 
Lavender Cotton 
Bush Germander 


NCN 

NCN 

Foxtail Agave 
Octopus Agave 
NCN 

Mexican Grass Tree 
NCN 

Red Yucca 

NCN 

Grass Tree 
Spineless Yucca 


Yellow Yarrow 

Red Sensation Dracaena 
Fortnight Lily 

Large Mediterranean Spurge 
Catmint 

Firecracker Penstemon 
White Cloud Matilija Poppy 
Garden Sage 

Lamb's Ear 

Bird of Paradise 


NCN 

Rosea Ice Plant 
Gazania 

Trailing Lantana 
NCN 

Lamb's Ear 
Prostrate Rosemary 


PF 
M/L 
LVL 
M/L 
M/L 
LVL 
M/L 
M/L 


Below: Bougainvillea ‘Rosenka’ with 
Salvia leucantha ‘Midnight’ 
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Plant Palette 
Canary Island Palm 


Seasonal Moisture and Irrigation Schedules 
The annual ETo for Plant Climate Zones 19-24 ranges from 44- 
52 in. each year. Winter rainfall can often meet the moisture 
needs of this palette from December to February. However, 
some wintertime irrigation may be desirable to provide 
moisture during winter dry spells and drought years. 

Plants on this list have a range of moisture needs from 
moderate to very low that can be addressed by organizing 
them into hydrozones and microclimates. The chart below 
illustrates the full range of supplemental moisture needs for this 
palette. The higher end of the range applies mostly to trees 
and shrubs, as well as for newer plantings. The lower part 
of the range represents the needs of agaves, aloes, cacti and 
yuccas as well as for plantings in coastal areas with lower 
summer temperatures. Reduced irrigation is recommended 
during the summer months to enable plants in ornamental 
landscapes and gardens to retain good character without 
stimulating excessive levels of growth. 


Irrigation Group 2 - Canary Island Palm 






























































Below: Agave americana and Cordyline australis ‘Red Sensation’ 
in pots with Senecio talinoides ssp. mandraliscae ground cover 


* 
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Plant Palette 
Coast Live Oak 


The coast live oak is a widely recognized and valued native 
tree that can be found growing in large numbers from north 
to south throughout California’s coastal ranges. In recent 
years, cities and counties have established ordinances to 
prevent the widespread loss of native oaks due to urban 
development. This palette is designed to work with existing 
coast live oaks that occur in developed areas and when 
additional landscape plantings are needed. Some plants are 
adapted to understory conditions within the dripline where 
they grow with limited summer water and adapt to shade. 
Others are best suited for perimeter locations. Many of these 
plants naturally occur in association with coast live oaks. 

While there are many plant types that grow well around 
established oaks, new planting should always be approached 
with care. In many instances planting within the canopy 
is not recommended in order to avoid disturbance to roots 
and the introduction of supplemental water during summer 
months. This zone can be covered with fallen oak leaves 
and be left alone. Perimeter plantings outside the dripline 
can often provide a good balance of design character around 
existing trees to reduce the need for understory plants. When 
new plants are placed within the dripline they should be 
adapted to low amounts of summer water and be placed in 
areas of sun and shade according to their adaptation. 

Again, this palette addresses existing coast live oaks and 
compatible native species. The Oak Palette on pages 136- 
137 presents other combinations of oak trees and associated 
plants. 


Below: Ribes viburnifolium is one of the best understory ground 





128 Section Three - Copyright © Robert C. Perry 


Above: A mature coast live oak grouping growing without understory plants or 





supplemental irrigation within their canopies. These trees have been preserved in 
place without attempting to landscape around them. 


Shrubs and Ground Covers 
Arctostaphylos edmundsii 
Arctostaphylos edmundsii ‘Carmel Sur’ 
Arctostaphylos John Dourley’ 
Arctostaphylos hookeri 


Arctostaphylos hookeri ‘Monterey Carpet’ 


Arctostaphylos ‘Howard McMinn’ 
Arctostaphylos ‘Lester Roundtree’ 
Berberis ‘Golden Abundance’ 
Berberis repens 

Arctostaphylos ‘Pacific Mist’ 
Arctostaphylos uva-ursi ‘Point Reyes’ 


Arctostaphylos uva-ursi ‘Green Supreme’ 


Baccharis pilularis ‘Pigeon Point’ 
Berberis repens 

Ceanothus ‘Concha’ 

Ceanothus ‘Dark Star’ 
Ceanothus ‘Ray Hartman’ 
Ceanothus ‘Wheeler Canyon’ 
Carpenteria californica + cv 
Comarostaphylis diversifolia 


PF 
Little Sur Manzanita M/L 
Carmel Sur Manzanita M/L 
John Dourley Manzanita) = M/L 
Monterey Manzanita M/L 
Monterey Carpet Manzanita M/L 
McMinn Manzanita M/L 


Lester Roundtree Manzanita M/L 
Golden Abundance Barberry M/L 
Creeping Barberry M/L 
Pacific Mist Manzanita M/L 
Point Reyes Manzanita M/L 
Green Supreme Manzanita = M/L 
Prostrate Coyote Brush M/L 


Creeping Barberry M/L 
Concha Ceanothus M/L 
Dark Star Ceanothus M/L 
Ray Hartman Ceanothus M/L 
Wheeler Canyon Ceanothus M/L 
Bush Anemone M/L 
Summer Holly M/L 


NNNNNNNNNNNNNNNNNNNNGA 





Above: Quercus agrifolia acorns 


Management Practices 

Often the best management practice 
for existing oaks is to leave the 
understory area within their dripline 
undisturbed. Altering the natural soil 
level and adding new plantings that 
need supplemental irrigation during 
summer months can pose significant 
threats to a tree’s health. Fallen 
leaf litter can be used as a surface 
mulch, seasonal rains can provide 
the best balance of moisture and for 
nutrient exchange with reduced risk 
from harmful fungus and diseases. 
Grading and compactions should not 
occur within the dripline. 


Below: Ribes viburnifolium 
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Above: Rhamnus californica 


Grading Practices 

Changing drainage patterns or existing 
grades near mature oaks, particularly 
within the canopy area where roots 
obtain essential nutrients and moisture, 
is not advised. Additionally, avoid 
soil compaction during construction. 
Decomposed granite and pea gravel 
are recommended for walkways. 
Permeable pavements and raised decks 
are encouraged for larger areas. Avoid 
trenching for drainage, irrigation lines 
or lighting conduits throughout the 
dripline of trees. Roots over 2 in. in 
dia. should not be cut and surface 
feeder roots should be protected. 


Below: Carpenteria californica 





Shrubs and Ground Covers continued 


Ceanothus t. griseus ‘Hurricane Point’ 
Ceanothus t. griseus ‘Yankee Point’ 
Eriogonum arborescens 

Eriogonum cinereum 

Eriogonum fasciculatum + cvs 
Eriogonum giganteum 

Galvezia juncea + cv 

Galvezia speciosa + cv 

Garrya elliptica + cvs 

Keckiella cordifolia 

Ribes speciosum 

Ribes viburnifolium 

Rosa californica 

Heteromeles arbutifolia + cvs 

Iva hayesiana 

Philadelphus lewisii + cv 

Prunus ilicifolia ssp. ilicifolia 
Rhamnus californica + cvs 

Rhus ovata 

Salvia ‘Allen Chickering’ 

Salvia apiana 

Salvia brandegei 

Salvia clevelandii + cvs 

Salvia ‘Bee's Bliss’ 

Salvia leucophylla ‘Point Sal Spreader’ 
Salvia ‘Mrs. Beard’ 

Salvia sonomensis 

Trichostema lanatum 

Verbena lilacina ‘De La Mina’ 


Perennials 

Lupinus excubitus 

Mimulus aurantiacus + cvs 
Penstemon eatonii 
Penstemon heterophyllus + cv 
Penstemon spectabilis 
Romneya coulteri + cv 

Salvia sonomensis 

Salvia spathacea 

Sisyrinchium bellum 


Below: Ceanothus ‘Concha’ 


Carmel Creeper 
Carmel Creeper 


PF 
M/L 
M/L 


Santa Cruz Island Buckwheat L/VL 


Ashyleaf Buckwheat 
California Buckwheat 

St. Catherine’s Lace 

Baja Bush Snapdragon 
Island Bush-Snapdragon 
Coast Silktassel 
Heartleaf Penstemon 


L/VL 
L/VL 
L/VL 
L/VL 
M/L 
M/L 
M/L 


Fuchsia-flowered Gooseberry M/L 


Evergreen Currant 
California Rose 

Toyon 

Poverty Weed 
Western Mock Orange 
Hollyleaf Cherry 
California Coffeeberry 
Sugar Bush 

Allen Chickering Sage 
White Sage 

Santa Rosa Island Sage 
Cleveland Sage 

Bee’s Bliss Sage 

Point Sal Spreader Sage 
Mrs. Beard Sage 
Creeping Sage 

Woolly Blue Curls 

Lilac Verbena 


Grape Soda Lupine 
Sticky Monkey Flower 
Firecracker Penstemon 
Foothill Penstemon 
Showy Penstemon 
Matilija Poppy 
Creeping Sage 
Hummingbird Sage 
Blue-eyed Grass 


Below: Berberis ‘Golden Abundance” 





M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
M/L 
M/L 


PF 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
L/VL 
M/L 
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Plant Palette 
Coast Live Oak 


Seasonal Moisture and Irrigation Schedules 

Existing oaks have often grown and adapted to climate 
and soil conditions of their site without the influence of 
supplemental irrigation. However, when development occurs, 
historic moisture patterns above and below ground are likely 
to change. Additionally, there is often a desire to add new 
plantings within the understory and surrounding area of these 
trees. This palette contains native plants with two sets of 
plant factors; moderate to low, and low to very low. Plants in 
each set should be organized into separate hydrozones with 
dedicated irrigation systems. 

Supplemental watering should be scheduled mostly for fall 
and winter months with the goal of subsidizing the natural 
rainfall season during dry spells and drought cycles. Spring 
and summer irrigation should be minimal; mostly in support 
of newer ground cover and shrub plantings until they are 
established. A baseline irrigation schedule is shown below 
that illustrates seasonal irrigation around existing oaks. 





Irrigation Group 2 - Coast Live Oak 



























































Below: Vinca major, a member of Irrigation Group 1 is planted 
within the dripline of established coast live oaks, resulting in 
conflicting water requirements. 
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Plant Palette 
Italian Cypress and Stone Pine 


The Italian cypress and stone pine rank as two of the most 
visible signature trees of Mediterranean style gardens around 
the world. This observation holds true in California where 
these trees are grown in landscapes and gardens in coastal, 
valley and foothill climate zones across the state. 

The Italian cypress typically grown in ornamental gardens 
and landscapes is an upright and narrow columnar selection 
that has a long history of being used for colonnades and 
sentry features in both formal and informal settings. It 
starts out ramrod straight in shape and eventually matures 
with relaxed edges and tips. The Italian stone pine matures 
with one of the tallest and broadest evergreen canopy forms 
among all ornamental trees. It easily reaches monumental 
scale with proportions that often dominate the landscape. 

The Italian cypress and stone pine palette incorporates a 
combination of Mediterranean and California native species 
that are highly compatible together. This list also includes a 
number of well known flowering subtropical plants such as 
bougainvillea and lantana, which offer bright flower colors. 
These frost sensitive species cannot grow in inland and 
valley zones like many of the other plants in this palette. As 
aresult, this combination of plants is mostly suited to coastal 
and low frost inland Plant Climate Zones 19-24 of southern 
California. Additional Mediterranean plants are listed on 
pages 48-49. 


California Plant Climate Zones 
1|2 | 3] 7| 8| 9 )11]13)14)15|16)17/18)19/20)21)22)/23|24 
+/+{+|+ [++ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Pinus pinea 
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Above: A classic Mediterranean planting with mature Nerium oleander, Dracaena draco 
and Cupressus sempervirens, Santa Barbara. 


Trees 

Arbutus unedo 

Cupressus sempervirens + cvs 
Dracaena draco 

Laurus nobilis 

Nerium oleander + cvs 

Pinus pinea 


Palms 

Chamaerops humilis 
Jubaea chilensis 
Phoenix canariensis 
Phoenix dactylifera 


Shrubs 

Arbutus unedo ‘Compacta’ 
Arctostaphylos ‘Howard McMinn’ 
Arctostaphylos ‘John Dourley’ 
Arctostaphylos manzanita ‘Dr. Hurd’ 
Cistus ‘Sunset’ 

Cistus x purpureus 

Cistus ‘Victor Reiter’ 


Strawberry Tree 
Italian Cypress 
Dragon Tree 
Sweet Bay 
Oleander 

Italian Stone Pine 


Mediterranean Fan Palm 
Chilean Wine Palm 
Canary Island Date Palm 
Date Palm 


Compact Strawberry Tree 
McMinn Manzanita 

John Dourley Manzanita 
Manzanita 

NCN 

Orchid Rockrose 

NCN 


PF 
M/L 
M/L 
LVL 
M/L 
M/L 
M/L 


PF 
M/L 
M/L 
M/L 
M/L 


PF 
M/L 
M/L 
M/L 
M/L 
LVL 
LVL 
LVL 


A NMYNNNGQA NNNNNNGA 


NNNNNNYNGA 





Above: Dracaena draco 


Horticultural Preferences 

The plants that comprise this palette 
are best suited to climate zones that 
have mild, frost-free winters and long, 
warm summers. These conditions are 
typically found within Plant Climate 
Zones 19-24 of southern California, 
from the coast to adjacent inland and 
valley areas. The majority of species 
are adapted to summer heat with 
reduced amounts of moisture. 

Most plants prefer soils that range 
from sandy loams to loams with fast 
draining conditions. They can adapt 
to heavier clayey loam soils, but 
overwatering and saturated conditions 
need to be avoided. 


Below: Nerium oleander ‘Sister Agnes’ 
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Above: Bougainvillea ‘Barbara Karst’ 


Aesthetic Character 
The Italian cypress and stone pine set 
the stage for plantings that combine 
large scale and bold character 
with diverse understory plantings 
comprised of colorful and fragrant 
shrubs, perennials and _ grasses. 
Agaves, aloes, cacti and other 
succulents are commonly used for 
accent character and in containers. 
Designs often incorporate formal 
planting areas and pathways with 
clipped hedges. This provides a 
framework for trees to be used as 
sentry elements, or to be organized 
into rows and or orchard patterns. 
Smaller plants can reinforce this 
formality or be grouped in mixed 
plantings with less order. 


Below: Stipa gigantea 








Shrubs continued 
Lavandula dentata 
Lavandula stoechas + cvs 
Nerium oleander + cvs 
Phlomis fruticosa 
Rosmarinus officinalis + cvs 
Salvia clevelandii + cvs 
Salvia greggii + cvs 
Santolina chamaecyparissus 
Teucrium fruticans 
Viburnum tinus + cvs 


Vines 
Bougainvillea spectabilis + cvs 
Jasminum humile 


Hedge Plants 

Myrtus communis + cvs 
Nerium oleander + cvs 
Prunus ilicifolia ssp. ilicifolia 
Rhamnus alaternus 


Perennials 

Centaurea cineraria 

Dietes vegeta ‘Variegata’ 
Euphorbia characias + ssp 
Helianthemum cultivars 
Helichrysum italicum 

Stachys byzantina 

Teucrium cossonii majoricum 
Teucrium x lucidrys ‘Prostrata’ 
Thymus species + cvs 


Grasses 

Festuca glauca + cvs 
Helictotrichon sempervirens + cvs 
Muhlenbergia rigens 

Stipa gigantea 


Agaves, Aloes, Cacti and Succulents 
Agave attenuata + cvs 

Agave salmiana var. ferox 

Aloe marlothii 

Dasylirion quadrangulatum 
Echeveria species + cvs 

Hesperaloe parviflora 


Below: Teucrium x lucidrys ‘Prostrata’ 


French lavender 
Spanish Lavender 
Oleander 
Jerusalem Sage 
Rosemary 
Cleveland Sage 
Autumn Sage 
Lavender Cotton 
Bush Germander 
Laurustinus 


Bougainvillea 
Italian Jasmine 


True Myrtle 
Oleander 
Hollyleaf Cherry 
Italian Buckthorn 


Dusty Miller 

Varegated Fortnight Lily 
Large Mediterranean Spurge 
Rock Rose 

Curry Plant 

Lamb's Ear 

NCN 

NCN 

Thyme 


Blue Fescue 

Blue Oat Grass 
Deer Grass 

Giant Feather Grass 


Foxtail Agave 

NCN 

NCN 

Mexican Grass Tree 
Hen and Chicks 
Red Yucca 


M/L 
M 


PF 
LVL 
LVL 
LVL 
LVL 
LVL 
LVL 


Below: Thymus praecox ssp. arcticus 
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Plant Palette 
Italian Cypress and Stone Pine 


Seasonal Moisture and Irrigation Schedules 
Reference evapotranspiration for Plant Climate Zones 19-24 
ranges from 44-52 in. each year. Winter rainfall can often 
meet the moisture needs of this palette from December to 
February. However, some wintertime irrigation may be 
desirable during winter dry spells and drought years. 

The chart below illustrates the full range of supplemental 
moisture needs for this palette. The higher end of the range 
applies mostly to trees and shrubs, as well as for newer 
plantings. The lower part of the range represents the needs of 
agaves, aloes, cacti and yuccas as well as for plantings in 
coastal areas with lower summer temperatures. Reduced 
irrigation is recommended during the summer months to 
enable plants in ornamental landscapes and gardens to retain 
good character without stimulating excessive levels of growth. 
These plants can grow together when they are organized into 
hydrozones with separate irrigation systems. 





Irrigation Group 2 - Italian Cypress/Stone Pine 





























Jan | Feb/Mar| Apr |May|Jun| Jul |Aug|Sep | Oct |Nov|Dec 
ETo PF 
100% piel 
80% f=“ 
aadtaa H/M 
60% fz 
20% LL 





























Copyright © Robert C. Perry - Planting Palettes 131 


www.landdesignpublishing.com 


Plant Palette 
Lemon-scented Gum 


Lemon-scented gum is considered by many people to be 
the most elegant evergreen tree grown in California. This 
is due to its tall and elegant trunk and slender branches 
that are covered with smooth cream colored bark. Mature 
trees provide good skyline character with an open canopy 
of foliage that allows both the branching and background 
to be visible. Its common name comes from the distinctive 
fragrance exuded by crushed leaves. 

Like other species of eucalyptus native to Australia, the 
lemon-scented gum is widely adapted to Mediterranean 
climate conditions found in many parts of California. It 
grows best with regular moisture during winter and spring, 
and easily adapts to reduced summer moisture. It becomes a 
large tree over time, requiring ample space. 

This plant palette is comprised of plants suited to large 
scale spaces in parks, greenbelts and on slopes. Many of the 
trees become prominent skyline features when they mature 
and are very effective in creating a strong landscape presence 
throughout most communities. Associated shrubs and 
understory plants are selected for their usefulness in large 
masses to cover expansive spaces and tolerate the abundance 
of leaves, bark and needles that fall from the trees. 


California Plant Climate Zones 
1{2 | 3] 7| 8| 9 )11]13)14)15|16)17/18)19/20)21)22/23|24 
+ [+] +]+ [+] +]+]+]+ [+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Pinus canariensis with Lonicera japonica ‘Halliana’ 
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Above: Eucalyptus citriodora 


Trees 

Brachychiton discolor 
Cedrus deodara + cvs 
Eucalyptus citriodora 
Eucalyptus cladocalyx 
Eucalyptus sideroxylon + cv 
Grevillea robusta 
Melaleuca quinquenervia 
Melaleuca styphelioides 
Pinus canariensis 
Quercus ilex 


Shrubs 

Acacia redolens + cv 

Acacia cultriformis 
Cocculus laurifolius 
Cotoneaster lacteus 
Dodonaea viscosa + cvs 
Elaeagnus pungens + cvs 
Eucalyptus conferruminata 
Galvezia speciosa + cv 


Queensland Lacebark 
Deodar Cedar 
Lemon-scented Gum 
Sugar Gum 

Red Ironbark 

Silky Oak 

Cajeput Tree 

Prickly Paperbark 
Canary Island Pine 
Holm Oak 


Prostrate Acacia 

Knife Acacia 

Laurel-leaf Snail Seed 
Red Clusterberry 
Hopseed Bush 
Silverberry 

Bushy Yate 

Island Bush Snapdragon 


NNRBFRHNNNNNNGA 
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Above: Eucalyptus citriodora 





Horticultural Preferences 

This plant palette is well adapted to 
Mediterranean climate conditions that 
are found in Plant Climate Zones 15- 
24, including areas with temperatures 
to 25°F during winter. All do best in 
well-drained soils, sunny exposures 
and with reduced amounts of summer 
moisture. 

Most plants need ample space to 
grow and seasonal pruning to maintain 
appropriate shapes and sizes. Shrubs 
and ground covers are well adapted 
to large slope plantings in green 
belts and along highways where they 
receive little care or attention. 


Below: Acacia cultriformis 
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Above: Acacia redolens 


Aesthetic Character 

The primary design purpose of this 
palette is to fit large scale spaces with 
bold and simple plantings. Trees 
such as lemon-scented gum, Canary 
Island pine and silky oak can achieve 
imposing size and help give enclosure 
and definition to big areas while 
providing distinctive skyline character. 
Understory and background areas on 
slopes and perimeters are to be treated 
with large scale mass plantings. 
Ground covers are selected for their 
capacity to cover large areas and 
further add to the functional simplicity 
of this palette. 


Below: Cotoneaster lacteus 





Below: Grevillea ‘Canberra Gem’ 
= 





Shrubs continued 

Grevillea ‘Canberra Gem’ 
Grevillea ‘Noelii’ 

Grevillea ‘Poorinda Constance’ 
Grevillea victoriae 

Jasminum mesnyi 

Juniperus chinensis ‘Sea Green’ 
Juniperus chinensis var sargentii 
Juniperus x pfitzeriana ‘Aurea’ 
Juniperus x pfitzeriana ‘Glauca’ 
Juniperus sabina ‘Broadmoor’ 
Juniperus sabina ‘Tamariscifolia’ 
Lantana camara + cvs 
Leptospermum laevigatum + cv 
Melaleuca armillaris 

Photinia x fraseri 

Pittosporum undulatum 
Plumbago auriculata 

Rhamnus alaternus 

Rhamnus californica + cvs 

Rhus ovata 

Rosmarinus officinalis + cvs 
Tecoma capensis + cvs 

Xylosma congestum + cv 


Ground Covers 

Baccharis pilularis + cvs 
Bougainvillea spectabilis + cvs 
Lantana montevidensis + cv 
Lonicera japonica ‘Halliana’ 
Myoporum x ‘Pacifica’ 
Rosmarinus officinalis ‘Prostratus’ 


NCN 

NCN 

NCN 

Royal Grevillea 
Primrose Jasmine 
NCN 

Sargent Juniper 
NCN 


NCN 

NCN 

Tamarix Juniper 
Yellow Sage 
Australian Tea Tree 
Drooping Melaleuca 
Fraser Photinia 
Victorian Box 

Cape Plumbago 
Italian Buckthorn 
California Coffeeberry 
Sugar Bush 
Rosemary 

Cape Honeysuckle 
Shiny Xylosma 


Coyote Brush 
Bougainvillea 
Trailing Lantana 
Hall’s Honeysuckle 
NCN 

Prostrate Rosemary 


uv 
— 
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Plant Palette 
Lemon-scented Gum 


Seasonal Moisture and Irrigation Schedules 
The average ETo for Plant Climate Zones 15-24 ranges from 
44-52 in. each year. Winter rainfall can often meet moisture 
needs of this palette from December to February, particularly 
in Zones 15-17. However, some wintertime irrigation may 
be desirable during winter dry spells and drought years. 
Plants listed in the lemon-scented gum palette have 
a range of moisture needs from moderate to low that can 
be addressed by organizing them into hydrozones and 
microclimates. As shown by this chart, reduced irrigation 
is recommended during summer months; this will enable 
plants in ornamental landscapes and gardens to retain good 
character without stimulating excessive levels of growth. 





Irrigation Group 2 - Lemon-scented Gum 











Jan | Feb|Mar| Apr |May|Jun | Jul |Aug|Sep | Oct |Nov |Dec 
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Below: Grevillea robusta 
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Plant Palette 
New Zealand Christmas Tree 


This palette is designed to bring attention to plants that are 
highly suited for use in landscapes and gardens in Plant 
Climate Zones 17 and 24. The New Zealand Christmas tree 
is endemic to New Zealand where it often grows on cliffs 
and along shorelines adjacent to ocean waters where it is 
fully exposed to salt spray, sand and wind. Under these 
conditions it shows good adaptability to moist winters and 
cool summers with frequent fog. 

There are a variety of plants that are well adapted to such 
immediate coastal conditions including many succulents. This 
palette provides choices for virtually every need. Trees can be 
used for color, shade and screening. Many shrubs are noted 
for their flowers, while others are used to direct views or to be 
clipped into hedges. Perennial and succulent plants are highly 
suited to add detailed interest in small spaces and containers. 

When viewed as a whole, this palette fits coastline 
areas ranging from central to southern California, where 
humidity and summer fog helps plants retain a fresh and 
lush character. Most species grow in warmer and drier 
inland areas, however, such conditions cause these plants 
to have shorter flowering cycles and drier foliage character. 
Additional plants for coastline gardens can be seen within 
the Coastal Garden Plants list on pages 58-59. 


California Plant Climate Zones 
1|2 | 3] 7| 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
+ + 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Melaleuca nesophila 
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Above: Metrosideros excelsus 


Trees 

Eucalyptus ficifolia 
Dracaena draco 
Melaleuca quinquenervia 
Metrosideros excelsus 


Shrubs 

Artemisia ‘Powis Castle’ 
Arctostaphylos edmundsii + cvs 
Arctostaphylos hookeri + cvs 
Ceanothus gloriosus + cvs 
Ceanothus thyrsiflorus var. griseus 
Echium candicans + cv 

Encelia californica + cv 

Galvezia speciosa + cv 

Hakea suaveolens 

Leucadendron ‘Cloudbank Ginny’ 
Leucadendron ‘Safari Sunset’ 
Leucospermum catherinae 
Leucospermum cordifolium + cvs 
Lavatera assurgentiflora + cv 


| liz 
: 
PTT 
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Red-flowering Gum 

Dragon Tree 

Cajeput Tree 

New Zealand Christmas Tree 


NCN 

Little Sur Manzanita 
Monterey Manzanita 
Point Reyes Ceanothus 
Carmel Creeper 

Pride of Madeira 
Coastal Encelia 

Island Bush Snapdragon 
Sweet-scented Hakea 
NCN 

NCN 

Catherine Wheel Pincushion 
Nodding Pincushion 
Tree Mallow 


M/L 


M/L 
M/L 


M/L 
M/L 
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Above: Metrosideros excelsus 


Horticultural Preferences 

This planting palette is well adapted to 
coastline conditions in Plant Climate 
Zones 17 and 24, including moist 
winters, summertime fog and mild 
year round temperatures. Most trees 
and large shrubs adapt to daily wind 
and salt air and are helpful in creating 
microclimates that offer shelter to 
smaller plantings. 

The best growth occurs in well- 
drained soils. Raised planters and 
elevated beds can be used to provide 
better soils and good drainage in areas 
that have clayey or compacted soils. 
Coastal zones have relatively low 
evapotranspiration conditions; most 
plants in this palette will do well with 
reduced levels of summer water. 


Below: Melaleuca nesophila 
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Above: Armeria maritima 


Aesthetic Character 

Plants listed for use along with the 
New Zealand Christmas tree include 
a diverse range of species that offer 
year round color and interest. This 
palette is well suited to cottage style 
plantings with the strong use of shrubs, 
perennials and ornamental grasses. 
These plantings flourish during spring 
and summer and provide a diverse 
and informal character. 

Trees and shrubs exposed to daily 
winds can take on a windswept profile 
that adds a unique quality to their 
character. Succulents exposed to salt 
spray take on richer shades of color 
and spotted foliage. 


Below: Dietes grandiflora ‘Variegata’ 
- = 








Shrubs continued 

Lavatera maritima 

Melaleuca armillaris 

Melaleuca nesophila 

Rosmarinus officinalis + cvs 
Santolina chamaecyparissus + cvs 
Westringia fruticosa + cvs 
Westringia‘Wynyabbie Gem’ 


Carex, Grasses, Perennials and Rushes 


Achillea millefolium + cvs 

Armeria maritima + cvs 

Artemisia pycnocephala + cv 
Asteriscus maritimus + cv 

Bulbine frutescens + cv 

Erigeron glaucus + cvs 

Leymus condensatus ‘Canyon Prince’ 
Limonium perezii 

Osteospermum jucundum 
Plecostachys serpyllifolia 


Agaves, Aloes, Succulents 
Aeonium arboreum ‘Zwartkop’ 
Aeonium ‘Sunburst’ 

Agave americana ‘Mediopicta’ 
Agave victoria-reginae 

Agave shawii 

Aloe arborescens 

Aloe x nobilis 

Aloe plicatilis 

Aloe striatula 

Dudleya pulverulenta 

Dudleya virens + cvs 

Echeveria crenulata + cvs 
Echeveria ‘Afterglow’ 

Euphorbia tirucalli ‘Sticks of Fire’ 
Kalanchoe luciae 

Kalanchoe pumila 

Senecio talinoides ssp. mandraliscae 


Below: Echeveria ‘Afterglow’ 







































































PF IG Plant Palette 
Sea Mallow M/L 2 . 
DiSohig MEAIUES Mt & New Zealand Christmas Tree 
peer erennn hE ; Seasonal Moisture and Irrigation Schedules 
eae Race ML 2 The average ETo for Plant Climate Zones 17 and 24 are 
NCN y ML 2 the lowest in California, ranging from 33-44 in. each 
year. Moisture needs for plantings along the coastal edge, 
PF IG particularly in Zone 17, can easily be met by rainfall during 
Camman Vanaw ML 2 winter months and can experience a very long growing 
GaniNGnuannite M/L 2 season, ranging from 10-12 months. Some wintertime 
Sandhill Sade M/L 2 irrigation may be desirable during winter dry spells and 
GolaiGain 9 M/L 2 drought years, particularly in southern California. Irrigation 
NCN M/L 2 should be reduced through spring to enable plants to harden 
BaAchiAStEr ML 2 off and adapt to drier soils and summer temperatures. 
Giant Wild Rye ML 2 The chart below contains two baseline irrigation 
SaENand vs ML 2 schedules. The top curve shows a range of supplemental 
NCN ML 2 moisture from moderate to low that reflects the needs of 
NCN ML 2 trees and shrubs. The lower curve shows a moisture range 
from low to very low which represents the needs of agaves, 
PF IG aloes and succulents. These plants can grow together when 
NCN LNML 2 they are organized into hydrozones with separate irrigation 
NCN LVL 2 systems. 
Variegated Century Plant LVL 2 = : 
Queen Victoria AGATE LVL 2 Irrigation Group 2 - New Zealand Christmas Tree 
SEE ale ay : ; Jan | Feb |Mar| Apr |May| Jun | Jul |Aug/Sep | Oct /Nov|Dec 
NCN LVL 2 
Fan Aloe LVL 2 ETo ETo PF 
Hardy Aloe LVL 2 
Chalk Dudleya LVL 2 100% el Eeall 
Dudleya LAL 80% ~~") ess di 
NCN L/VL 2 9 | <aaliiiias.. | > 1---- ear 
NCN UML 2 - UN, mame te 
NCN LVL 2 a a UT 
Paddle Plant LVL 2 al ||| TAT lili i ae Tl LVL 
Flower Dust Plant LVL 2 | LL lll Lifivcrccasni citi 
NCN LVL 2 Below: A combination of Aeonium, Agave, Aloe and Kalanchoe 


Below: Kalanchoe luciae 
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Plant Palette 
Oak Tree 


The oak tree palette has been designed to recognize a number 
of California and Mediterranean oak species that have been 
widely used in ornamental landscapes and gardens over the 
years. It also brings attention to the great compatibility 
between California native and Mediterranean shrubs and 
ground covers that can be planted around oaks. 

Oaks are among the most celebrated trees in California. 
Many monumental scale specimens have become heritage 
trees in communities across the state to acknowledge their 
age and connection to the regional history and ecology. New 
oaks are often planted with the intention of giving something 
to the future, knowing these trees take many years to reach 
maturity. 

The goal of this palette is to present planting suggestions 
that work for mature and young oaks alike. Many established 
trees such as the valley oak seen in the picture to the right, 
provide a bold landscape presence. And, it is possible to add 
new plantings grouped in hydrozones that add diversity and 
interest without placing older trees at risk. Landscapes that 
do not have mature trees often take many years to evolve and 
go through several stages of composition. The earlier stages 
are often filled with sun tolerant plants and the greatest 
diversity; trees assert increasing influence in older stages by 
dominating more space, adding shade and becoming visually 
prominent. 


California Plant Climate Zones 
1|2 | 3] 7| 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
+|+ + [+] +]+ [+ [+] +]+]+ [+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 
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Trees 

Quercus agrifolia 
Quercus engelmannii 
Quercus ilex 

Quercus lobata 
Quercus suber 


Shrubs 

Arbutus unedo ‘Compacta’ 
Arctostaphylos bakeri‘Louis Edmunds’ 
Arctostaphylos edmundsii + cvs 
Arctostaphylos‘Emerald Carpet’ 
Arctostaphylos hookeri + cvs 
Arctostaphylos‘Howard McMinn’ 
Arctostaphylos John Dourley’ 
Arctostaphylos ‘Lester Roundtree’ 
Arctostaphylos manzanita + cvs 
Arctostaphylos ‘Pacific Mist’ 
Arctostaphylos pumila 
Arctostaphylos ‘Sunset’ 

Artemisia californica + cvs 


Ne 


Coast Live Oak 
Mesa Oak 
Holm Oak 
Valley Oak 
Cork Oak 


Compact Strawberry Tree 
Louis Edmunds Manzanita 
Little Sur Manzanita 
Emerald Carpet Manzanita 
Monterey Manzanita 
McMinn Manzanita 

John Dourley Manzanita 
Lester Roundtree Manzanita 
Parry Manzanita 

Pacific Mist Manzanita 
Dune Manzanita 

Sunset Manzanita 
California Sagebrush 


PF 
M/L 
M/L 
M/L 
M/L 
M/L 


PF 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
LVL 





Below: An existing Quercus lobata in the background of a mixed perennial and 
entryway planting at the Turtle Bay Exploration Park, Redding 
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Above: Arctostaphylos ‘Howard McMinn’ 


Horticultural Preferences 

Good drainage is perhaps the most 
essential soil preference for species 
listed in the oak tree palette. When 
clayey soils are encountered, it is 
advisable to work with elevated 
topography or to position trees and 
shrubs on slopes to improve drainage. 
Low amounts of organic amendments 
can be added to the backfill mix at 
the time of planting for additional 
nutrients. 

Plants included in this list 
tolerate periodic winter frosts and 
temperatures to 25° F. They are well 
adapted to Plant Climate Zones 8-9, 
and 15-24 where they grow with sun, 
heat and reduced amounts of summer 
moisture. 


Below: Eriogonum fasciculatum 
‘Dana Point’ 
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Above: Arbutus unedo ‘Compacta’ 


Aesthetic Character 

These images of landscape plantings 
around oaks show great diversity 
and a natural landscape appearance. 
When mature trees are present they 
provide dominance and establish a 
point of focus within the landscape or 
garden. 

Young trees in new plantings take 
many years to mature and establish 
their visual dominance. Until this 
occurs, the associated shrubs and 
ground covers grow in bright and 
sunny exposures and provide many 
colors and textures. These plantings 
often show more diversity than order 
and need the help of pathways, walls 
and topography to define spaces and 
organization. 


Below: Baccharis pilularis ‘Pigeon Point’ 





Shrubs continued 
Ceanothus ‘Concha’ 
Ceanothus ‘Dark Star’ 
Ceanothus ‘Frosty Blue’ 
Ceanothus Joyce Coulter’ 
Ceanothus Julia Phelps’ 
Ceanothus ‘Ray Hartman’ 
Ceanothus thyrsiflorus v. griseus 
Ceanothus ‘Wheeler Canyon’ 
Cistus ‘Blanche’ 

Cistus x pulverulenta ‘Sunset’ 
Cistus x purpureus 

Cistus x skanbergii 

Cistus ‘Victor Reiter’ 
Dendromecon harfordii 
Eriogonum arborescens 
Eriogonum giganteum 
Eriogonum fasciculatum + cvs 
Heteromeles arbutifolia + cvs 
Lavandula angustifolia 
Lavandula dentata 
Lavandula ‘Goodwin Creek Gray’ 
Lavandula x intermedia + cvs 
Lavandula stoechas + cvs 
Prunus ilicifolia ssp. ilicifolia 
Rhamnus alaternus 

Rhamnus californica + cvs 
Rhus lentii 

Rhus ovata 

Rosmarinus officinalis + cvs 
Salvia ‘Allen Chickering’ 
Salvia clevelandii + cvs 

Salvia greggii + cvs 


Ground Covers 

Baccharis pilularis ‘Pigeon Point’ 

Baccharis pilularis Twin Peaks #2’ 
Cistus salviifolius 

Iva hayesiana 

Rosmarinus officinalis ‘Prostrata’ 

Salvia ‘Bee's Bliss’ 

Salvia ‘Mrs. Beard’ 


Concha Ceanothus 
Dark Star Ceanothus 
Frosty Blue Ceanothus 


Joyce Coulter Ceanothus 


Julia Phelps Ceanothus 
Ray Hartman Ceanothus 
Carmel Ceanothus 


Wheeler Canyon Ceanothus 


NCN 

NCN 

Orchid Rockrose 
NCN 

NCN 

Island Bush Poppy 


Santa Cruz Island Buckwheat 


St. Catherine's Lace 
Common Buckwheat 
Toyon 

English Lavender 
French lavender 

NCN 

Lavadin 

Spanish Lavender 
Hollyleaf Cherry 
Italian Buckthorn 
California Coffeeberry 
Pink Flowering Sumac 
Sugar Bush 

Rosemary 

Allen Chickering Sage 
Cleveland Sage 
Autumn Sage 


Pigeon Point Coyote Brush 
Twin Peaks #2 Coyote Brush 


Sageleaf Rockrose 
Hayes lva 

Prostrate Rosemary 
Bee's Bliss Sage 
Mrs. Beard Sage 


Below: Cistus skanbergii 
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Plant Palette 
Oak Tree 


Seasonal Moisture and Irrigation Schedules 
Reference evapotranspiration for Plant Climate Zones 8-9 
ranges from 56-58 in. each year, and 44-52 in. in Zones 15-24. 
Average winter rainfall can meet most the moisture needs of 
this palette in all of these zones from December to February. 
However, some wintertime irrigation may be desirable during 
winter dry spells and drought years. 

The chart below illustrates a supplemental moisture range 
from moderate to low relative to ETo. Reduced irrigation is 
recommended during the summer months; this will enable 
plants in ornamental landscapes and gardens to retain good 
character without stimulating excessive levels of growth. 
These plants can grow together when they are organized into 
hydrozones with separate irrigation systems. The higher end 
of this range is suggested for newer plantings and warmer 
zones; the lower end is suggested for established plantings 
and areas with lower summer temperatures. 











Irrigation Group 2 - Oak Tree 
Jan | Feb|Mar| Apr |May)Jun | Jul |Aug|Sep | Oct |Nov |Dec 
Ee | 4 
| | ETo PF 
1) a 
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Below: Quercus agrifolia with Cistus skanbergii 
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Plant Palette 
Olive 


The olive is one of the most widely recognized trees around 
the world. It has a rich and varied history since the earliest 
days of civilization and continues to be one of the most 
symbolic and enduring plants in Mediterranean regions 
where it has been cultivated for centuries to obtain oils from 
its fruit. 

The olive is grown extensively in California’s coastal, 
inland, valley and desert zones, where it is used as a 
specimen plant in courtyards, entry planters and along 
edges of drives and fields. It is widely adapted to a variety 
of soil types, including calcareous, as well as sun, heat, 
cold and drought. Established plants require low amounts 
of supplemental water; young plants grow more quickly if 
watered regularly. 

Olive trees exhibit a number of characteristics of plants 
having evolved in Mediterranean climates with warm 
summers and long periods of drought. Leaves are thick and 
leathery and do not wilt under moisture stress. The pale color 
and dense covering of hairs on the undersides helps leaves 
absorb less heat and reduce moisture loss. It can develop 
extensive root systems and swollen trunks that can capture 
and store moisture, and sprout new growth if it is burned in a 
fire. A combination of California native and Mediterranean 
trees, shrubs and succulents are listed with the olive that 
share many of the same adaptations and characteristics. 
Additional Mediterranean plants are listed on pages 48-49. 


California Plant Climate Zones 
1/2] 3] 7] 8| 9 |11)13]14|15)16)17|18|19)20/21|22|23)24 
+|+ +|+/+|+/+]|+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Olea europaea 
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Above: Olea europaea 


Trees 

Arbutus unedo + cvs 
Cupressus sempervirens + cvs 
Laurus nobilis 

Olea europaea + cvs 

Pinus pinea 

Quercus engelmannii 
Quercus suber 


Palms 

Chamaerops humilis 
Phoenix canariensis 
Phoenix dactylifera 


Shrubs 

Arbutus unedo ‘Compacta’ 
Arctostaphylos ‘Howard McMinn’ 
Arctostaphylos ‘John Dourley’ 
Arctostaphylos manzanita ‘Dr. Hurd’ 
Arctostaphylos ‘Sunset’ 

Cistus x pulverulentus ‘Sunset’ 
Cistus x purpureus 


Strawberry Tree 
Italian Cypress 
Sweet Bay 

Olive 

Italian Stone Pine 
Mesa Oak 

Cork Oak 


Mediterranean Fan Palm 
Canary Island Date Palm 
Date Palm 


Compact Strawberry Tree 
McMinn Manzanita 

John Dourley Manzanita 
Manzanita 

Sunset Manzanita 

NCN 

Orchid Rockrose 
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Above: Cistus purpureus 


Horticultural Preferences 

This plant palette is well suited for 
Plant Climate Zones 8-9 and 19-24. 
Plants are adapted to frost that can 
occur over 40 times each year in Zone 
8. The average annual ETo for Zones 
8-9 ranges from 56-58 in., and 44-52 
in. in Zones 19-24, which results in 
different annual water budgets. Plants 
in this list fit into two hydrozones and 
are adapted to reduced amounts of 
summer moisture. 

Plant growth is best in well-drained 
soils. Most species thrive in warm 
and sunny exposures. Established 
plants can endure periods of drought 
and recover when moisture becomes 
available. 


Below: Lavandula 'Goodwin Creek Grey’ 
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Above: Achillea ‘Moonshine’ 


Aesthetic Character 

The olive tree commonly provides the 
foundation of color and composition 
in Mediterranean gardens. The pale 
green foliage provides an opportunity 
to plant sage, rosemary, rockroses and 
yarrow to harmonize and reinforce a 
subdued foliage aesthetic. This soft 
color combines well with the bright 
springtime flower colors these plants 
offer, which also offer distinctive 
flower and foliage fragrances. 

Olives are placed where they 
can provide visual dominance and 
a point of focus within landscapes 
or gardens. Mature trees have bold 
trunks and low branching habits that 
can be pruned to reveal striking year 
round character. 


Below: Perovskia atriplicifolia 





Shrubs continued 

Cistus ‘Victor Reiter’ 

Echium candicans + cv 
Lavandula ‘Goodwin Creek Grey’ 
Lavandula stoechas + cvs 
Leptospermum laevigatum 
Nerium oleander + cvs 
Rosmarinus officinalis + cvs 
Ruscus aculeatus 

Salvia ‘Allen Chickering’ 
Salvia leucantha + cv 
Santolina chamaecyparissus 
Teucrium fruticans 
Viburnum tinus + cvs 


Hedge Plants 

Myrtus communis + cvs 
Nerium oleander + cvs 
Rhamnus alaternus 


Perennials 

Achillea ‘Moonshine’ 
Centaurea gymnocarpa 
Euphorbia characias wulfenii 
Helichrysum italicum 
Perovskia atriplicifolia 
Romneya coulteri + cv 
Stachys byzantina 

Teucrium x lucidrys + cv 


Agaves, Aloes, Cacti and Succulents 
Agave americana + cvs 

Agave americana ‘Mediopicta Alba’ 
Agave parryi 

Agave salmiana ferox 

Aloe brevifolia 

Aloe marlothii 

Hesperaloe parviflora 

Opuntia ficus-indica 

Opuntia robusta 

Sedum pachyphyllum 

Sedum x rubrotinctum 


Below: Stachys byzantina 


NCN 

Pride of Madeira 
NCN 

Spanish Lavender 
Australian Tea Tree 
Oleander 
Rosemary 
Butcher's Broom 
Allen Chickering Sage 
Mexican Bush Sage 
Lavender Cotton 
Bush Germander 
Laurustinus 


True Myrtle 
Oleander 
Italian Buckthorn 


Yellow Yarrow 
Velvet Centaurea 
NCN 

Curry Plant 
Russian Sage 
Matilija Poppy 
Lamb's Ear 

Wall Germander 


Century Plant 
NCN 

NCN 

NCN 

NCN 

NCN 

Red Yucca 
Indian Fig 
NCN 
Jelly-bean 
Pork and Beans 


Below: Opuntia robusta 
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Plant Palette 
Olive 


Seasonal Moisture and Irrigation Schedules 

The average annual ETo for Plant Climate Zones 8-9 ranges 
from 56-58 in. and 44-52 in. in Zones 19-24, resulting in 
different water budgets for these zones. Winter rainfall can 
often meet the moisture needs of this palette from December 
to February. However, some wintertime irrigation may be 
desirable during winter dry spells and drought years. 

The chart below illustrates the full range of supplemental 
moisture needs for this palette. Reduced irrigation is 
recommended during summer months to enable plants in 
ornamental landscapes and gardens to retain good character 
without stimulating excessive levels of growth. These plants 
can grow together when they are organized into hydrozones 
with separate irrigation systems. The higher end of the range 
applies mostly to trees and shrubs, as well as for newer 
plantings. The lower part of the range represents the needs 
of agaves, aloes, cacti and succulents as well as for plantings 
in coastal areas with lower summer temperatures. 





Irrigation Group 2 - Olive 
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Below: Rosmarinus officinalis ‘Prostratus’ (foreground), Agave 
salmiana ‘Ferox’ (background) 
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Plant Palette 
Prickly Paperbark 


This palette brings attention to plants that are highly adapted 
to warm climate conditions found throughout Plant Climate 
Zones 19-24 in southern California. The emphasis is placed 
on paperbark and bottle brush tees from Australia that are 
naturally adapted to coastal habitats and both wet and dry 
conditions. This range of temperature and moisture tolerance 
makes them well suited for areas around warm season turf 
grasses in traditional landscape and garden plantings. At the 
same time, the combination of shade, litter and surface root 
growth makes these trees best suited to perimeter areas and 
among shrubs and ground covers. 

The list of trees is complemented with a variety of shrubs, 
ground covers, perennials and vines that are also adapted to 
planter areas around turf grass. These plants provide good 
foliage and seasonal color variations that can be grouped in 
layers and foundation type plantings. 

A review of the plant factors indicates variations in 
moisture needs among the plants in this palette. These plants 
can grow together when they are organized into hydrozones 
and microclimates, and sustained with separate irrigation 
systems. The charts on the opposite page show the baseline 
supplemental moisture profile for these groups of plants that 
can be used as a guide to set irrigation schedules. 


California Plant Climate Zones 
1|2 | 3| 7] 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
+ [+/+ ]+ [++ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Callistemon viminalis 
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ee 
Above: Melaleuca styphelioides 


Trees 

Callistemon citrinus + cvs 
Callistemon viminalis + cvs 
Cupaniopsis anacardioides 
Melaleuca decussata 
Melaleuca linariifolia 
Melaleuca quinquenervia 
Melaleuca styphelioides 


Shrubs 

Alyogyne huegelii + cvs 
Carissa macrocarpa + cvs 
Escallonia bifida 


Escallonia x exoniensis ‘Frades’ 


Escallonia ‘Newport Dwarf’ 
Escallonia‘Red Elf’ 
Escallonia rubra 


Grevillea lavandulaceae + cvs 


Grevillea ‘Noelii’ 


Grevillea‘Poorinda Constance’ 


Grevillea ‘Robyn Gordon’ 


Lemon Bottlebrush 


Weeping Bottlebrush 


Carrot Wood 
Totem Poles 
Flaxleaf Paperbark 
Cajeput Tree 
Prickly Paperbark 


Blue Hibiscus 
Natal Plum 
White Escallonia 
Pink Escallonia 
NCN 

NCN 

Red Escallonia 
Lavender Grevillea 
NCN 

NCN 

NCN 





D SSeS SH =NNGA 


NNNNSPSPSBPBBBNGA 





Above: Melaleuca styphelioides 


Horticultural Preferences 

This group of plants is adapted to Plant 
Climate Zones 19-24. The harshest 
conditions occur in Zone 24 with 
more than 20 days of frost each year, 
and 70-100 days when temperatures 
exceed 90°F. Conditions near the 
coast are not as cold or warm, and the 
air is more humid. 

Most species can tolerate heavy 
soils and short periods of both wet 
and dry conditions. Summer moisture 
varies among plants and they should 
be grouped into microclimates and 
hydrozones to reflect their seasonal 
needs. 
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Above: Cupaniopsis anacardioides 


Aesthetic Character 
The prickly paperbark palette reflects 
traditional landscape aesthetics based 
upon turf grass and perimeter planters. 
This combination of fresh green lawn 
and colorful trees and shrubs represents 
a highly popular landscape style for 
many suburban communities. There 
is a strong sense of order, purpose and 
regularity to this planting approach. 
Foundation planters placed along 
buildings and walls are commonly 
seen in this style of landscape. Today, 
there are many examples where shrubs 
have grown into trees and provide 
striking character when they are well 
pruned. 


Below: Agapanthus ‘Queen Anne’ 





Shrubs continued 

Grevillea thelemanniana + ssp 
Grevillea victoriae 

Grewia occidentalis 

Hakea laurina 

Hakea suaveolens 

Isopogon formosus 

Lantana camara + cvs 
Leptospermum laevigatum + cv 
Leptospermum petersonii 
Leptospermum scoparium + cvs 
Melaleuca nesophila 
Metrosideros kermadecensis + cvs 
Pittosporum crassifolium + cv 
Pittosporum eugenioides + cv 
Pittosporum tenuifolium + cvs 
Pittosporum tobira + cvs 
Polygala x dalmaisiana 


Polygala fruticosa ‘Petite Butterflies’ 


Perennials 

Agapanthus species + cvs 
Anisodontea x hypomandarum + cvs 
Dietes bicolor 

Dietes grandiflora + cvs 

Hebe species + cvs 

Hemerocallis species + cvs 
Osteospermum jucundum 
Phormium tenax + cvs 

Russelia equisetiformis 


Ground Covers 

Carissa macrocarpa ‘Prostrata’ 
Myoporum x ‘Pacifica’ 
Myoporum parvifolium + cvs 
Pelargonium peltatum + cvs 


Vines: 

Clytostoma callistegioides 
Distictis buccinatoria 
Jasminum officinale 
Pandorea jasminoides + cvs 
Solanum jasminoides 


Hummingbird Bush 
Royal Grevillea 
Lavender Starflower 
Pincushion Hakea 
Sweet-scented Hakea 
Rose Coneflower 
Yellow Sage 
Australian Tea Tree 


Lemon-scented Tea Tree 


New Zealand Tea Tree 
Pink Melaleuca 
Dwarf Pohutakawa 
Karo 

NCN 

NCN 

Tobira 

Sweet-pea Shrub 
NCN 


Lily-of-the-Nile 
Cape Mallow 
NCN 

Fortnight Lily 
Hebe 

Daylily 

NCN 

New Zealand Flax 
Coral Fountain 


Prostrate Natal Plum 
NCN 

Prostrate Myoporum 
Ivy Geranium 


Violet Trumpet Vine 


Blood-Red Trumpet Vine 


Poet's Jasmine 
Bower Vine 
Potato Vine 
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Below: Phormium tenax ‘Variegata’ 
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Plant Palette 


Prickly Paperbark 


Seasonal Moisture and Irrigation Schedules 








Irrigation Group 1 - Regular Moisture 


















































Above: Seasonal moisture curve for warm season grass and 
plants with moderate water needs throughout the year. 


Below: Seasonal moisture curve for plants adapted to moderate 
moisture in winter and low moisture in summer. 
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Irrigation Group 2 - Reduced Summer Moisture 





Nov |Dec 
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Below: Callistemon citrinus 
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Plant Palette 
Pomegranate 


The pomegranate can become the perfect focal plant for 
a mixed garden planting. It commonly grows as a dense 
shrub for many years, but eventually can be pruned into 
a very handsome multi-trunk tree. Red to orange flowers 
provide attractive accent value in the spring and large red 
fruit provides colorful contrast to the leaves that are turning 
yellow in the fall. This fruit itself is edible or can be processed 
into jellies, jams and drinks. 

This palette is designed to bring attention to a number 
of plants grown in Mediterranean climates for their fruit, 
fragrance and culinary value, such as rosemary, sage and 
thyme. Many of these plants attract birds and butterflies. 
Trees such as the pomegranate, olive and edible fig can all be 
pruned as they mature into very sculptural specimens with 
interesting bark and branching character. 

A review of the plant factors indicates differences among 
moisture needs of plants in this palette. These plants can 
grow together when they are organized into hydrozones 
and microclimates, and sustained with separate irrigation 
systems. Clipped hedges and border plants can be efficiently 
irrigated with drip lines. Bubbler irrigation can also be 
used to provide moisture to fruit bearing trees to meet their 
needs. The charts on the opposite page show the baseline 
supplemental moisture profile for these groups of plants that 
can be used as a guide to set irrigation schedules. 


California Plant Climate Zones 
1|2 | 3] 7| 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
+|+ + [+/+ |+ [++ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Laurus nobilis in a formal garden, LA County Arboretum 
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Trees 

Acca sellowiana + cvs 

Ficus carica ‘Black Mission’ 

Ficus carica ‘Brown Turkey Improved’ 
Ficus carica ‘Kadota’ 

Ficus carica ‘White Genoa’ 

Laurus nobilis 

Olea europaea ‘Manzanillo’ 

Psidium cattleianum + cvs 

Punica granatum ‘Wonderful’ 


Shrubs 

Arbutus unedo ‘Compacta’ 
Capparis spinosa 

Citrus cultivars 

Cistus x pulverulenta ‘Sunset’ 
Helianthemum cultivars 
Lavandula angustifolia + cvs 
Lavandula dentata 

Lavandula ‘Goodwin Creek Gray’ 
Lavandula x intermedia + cvs 





Above: Punica granatum, Mission San Juan Capistrano 


Pineapple Guava 

Black Mission Fig 

Brown Turkey Fig 
Kadota Fig 

White Genoa Fig 

Sweet Bay 

Olive 

Strawberry Guava 
Wonderful Pomegranate 


Compact Strawberry Tree 
Caper 

Orange, Lemon, Kumquat 
NCN 

Rock Rose 

English Lavender 

French lavender 

NCN 

Lavadin 
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Above: Punica granatum ‘Wonderful’ 


Horticultural Preferences 

This plant palette is suited for Plant 
Climate Zones 8-9 and 19-24. Frost 
can occur over 40 times each year 
in Zone 8. The average annual ETo 
for Zones 8-9 ranges from 56-58 in., 
and 44-52 in. in Zones 19-24, which 
results in different annual water 
budgets. Plants in this list fit into three 
hydrozones; some plants need regular 
moisture throughout the year, others 
adapt to reduced summer moisture, and 
succulents have the lowest annual and 
seasonal need of all. 

Plant growth is best in loamy and 
well-drained soils. Warm summer 
temperatures and sunny exposures 
help fruit bearing trees achieve best 
productivity. Herbs and perennials do 
well with a mixture of sun and shade. 


Below: Punica granatum ‘Nana’ 
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Above: Ficus carica ‘Black Mission’ 


Aesthetic Character 

The pomegranate palette can lead to a 
carefully organizes and crafted garden 
design with formal walkways and 
planting areas. This design aesthetic 
reflects a long standing tradition to 
grow culinary and fruit bearing plants 
in beds that can have improved soils 
and regular moisture for optimum 
productivity. Trees are often a focal 
element within these planters; smaller 
shrubs and clipped hedges help define 
borders and perimeter screening. 

In contrast to a formal design 
approach, many plants are easy to 
grow along meandering pathways, 
to cascade over low walls and be 
interspersed among other plants. 


Below: Capparis spinosa 





Shrubs continued 

Lavandula multifida 

Lavandula stoechas + cvs 

Punica granatum ‘Nana’ 

Rosa mutabilis 

Rosmarinus officinalis + cvs 
Santolina chamaecyparissus + cvs 
Santolina pinnata + cv 

Santolina virens 

Teucrium fruticans 


Perennials and Grasses 
Achillea ‘Moonshine’ 
Agastache species + cvs 
Centaurea cineraria 
Festuca glauca + cvs 
Helichrysum italicum 
Helictotrichon sempervirens + cvs 
Nepeta x faassenii 
Salvia officinalis + cvs 
Stachys byzantina 
Teucrium cossonii 
Teucrium x lucidrys + cv 
Thymus species + cvs 


Potted Plants 

Agave americana ‘Mediopicta Alba’ 
Agave parryi + var 
Agave victoriae-reginae 
Aloe vera 

Crassula arborescens 
Crassula ovata + cvs 
Echeveria species + cvs 
Opuntia ficus-indica 
Sedum morganianum 
Senecio serpens 


Hedge Plants 

Myrtus communis + cvs 
Prunus ilicifolia ssp. ilicifolia 
Rhamnus alaternus 
Viburnum tinus + cvs 





Fernleaf Lavender 
Spanish Lavender 
Dwarf Pomegranate 
Butterfly Rose 
Rosemary 

Lavender Cotton 
NCN 

NCN 

Bush Germander 


Yarrow 
Hummingbird Mint 
Dusty Miller 

Blue Fescue 

Curry Plant 

Blue Oat Grass 
Catmint 

Garden Sage 
Lamb’s Ear 
Majorcan Teucrium 
Wall Germander 
Thyme 


Variegated Century Plant 
Artichoke Agave 
Queen Victoria Agave 
Medicinal Aloe 

Silver Jade Plant 

Jade Plant 

Hen and Chicks 

Indian Fig 

Donkey Tail 

Blue Chalksticks 


True Myrtle 
Hollyleaf Cherry 
Italian Buckthorn 
Laurustinus 


Below: Salvia officinalis 
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Plant Palette 
Pomegranate 


Seasonal Moisture and Irrigation Schedules 








Irrigation Group 1 - Regular Moisture 





















































Above: Seasonal moisture curve for fruit bearing trees and 


various culinary plants. 


Below: Seasonal moisture curve for shrubs and perennials with 
moderate moisture needs is shown above the moisture curve 


for succulent plants in containers. 
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Irrigation Group 2 - Reduced Summer Moisture 





Nov |Dec 
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Below: An informal garden with Lavandula angustifolia ‘Hidcote’ 
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Plant Palette 
Sugar Gum 


The sugar gum eucalyptus native to Australia has been one of 
the most commonly planted and enjoyed eucalyptus species 
for use in coastal and inland zones from central to southern 
California since its introduction into the state before 1900. 
One of the greatest concentration of this species occurs at 
the University of San Diego campus near La Jolla where 
extensive forests have been planted. Ironically, it naturally 
occurs in just three relatively limited and disjunct areas 
in South Australia, yet, it has become widely popular as a 
landscape species in other parts of Australia and California. 

This palette has been designed to fit large scale planting 
areas and includes only species and cultivars of plants native 
to Australia. Many of these are widely grown in California, 
particularly in warm and dry climate zones. The intent of 
this list is to bring attention to plants such as acacias and 
grevilleas that are particularly well suited for understory 
locations around eucalyptus trees where they are adapted 
to filtered sunlight, eucalyptus leaf litter and dry summer 
conditions. All are useful for park, highway and greenbelt 
plantings, and can grow for many years with relatively 
low maintenance. Understory plantings grow best in 
combination with widely spaced trees to obtain sun, moisture 
and soil nutrients. Dense stands of these trees mature and 
produce heavy shade and extensive roots, resulting in a bare 
understory covered mostly by leaf litter. 


California Plant Climate Zones 
1/2 | 3] 7] 8| 9 |11)13]14|15)16)17|18|19)20/21|22|23)24 
+|+ +H l+/ + [+ [+ [+ [4 ]4 [+/+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Eucalyptus cladocalyx 
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Above: Eucalyptus cladocalyx, Santa Barbara 


Trees 

Acacia aneura 

Acacia baileyana + cv 
Acacia melanoxylon 

Acacia pendula 

Acacia podalyriifolia 

Acacia stenophylla 
Brachychiton acerifolius 
Brachychiton discolor 
Brachychiton populneus 
Brachychiton rupestris 
Callistemon citrinus + cvs 
Callistemon viminalis + cvs 
Eucalyptus camaldulensis 
Eucalyptus citriodora 
Eucalyptus cladocalyx 
Eucalyptus ficifolia 
Eucalyptus globulus + cv 
Eucalyptus nicholii 
Eucalyptus polyanthemos 
Eucalyptus sideroxylon + cv 


Mulga 

Bailey Acacia 
Blackwood Acacia 
Weeping Myall 

Pearl Acacia 
Shoestring Acacia 
Australian Flame Tree 
Queensland Lacebark 
Kurrajong Bottle Tree 
Bottle Tree 

Lemon Bottlebrush 
Weeping Bottlebrush 
River Red Gum 
Lemon-scented Gum 
Sugar Gum 
Red-flowering Gum 
Blue Gum 
Narrow-leafed Peppermint 
Silver Dollar Gum 

Red Ironbark 


PF 
LVL 
LVL 
M/L 
LVL 
LVL 
M/L 
M/L 
M/L 
M/L 
VUL 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
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Above: Eucalyptus cladocalyx 


Horticultural Preferences 

Plants within this palette are adapted 
to Mediterranean climate conditions 
that are found in Plant Climate Zones 
8-9 and 14-24. Most species are 
adapted to average soils that are low 
in nutrients and organic matter and 
havea 6.5-7.5 pH range. Phosphorous 
in fertilizers harms plants in the 
Proteaceae family such as grevilleas, 
banksias and net bushes and should 
not be used for this palette. 

Most species grow to large sizes 
and do best with generous space. 
Moderate amounts of supplemental 
moisture is recommended during 
the winter; established plants easily 
adapt to reduced moisture during the 
summer months. 


Below: Brachychiton populneus 
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Aesthetic Character 

Sugar gum is one of the finest trees 
for background and silhouette uses 
in large scale spaces. This character 
and value is enhanced when groves 
of trees are planted in locations that 
can be visible over long distances. 
Mature stands of sugar gum produce 
dense shade and abundant bark and 
leaf litter. Pathways through large 
stands provide a powerful woodland 
experience comprised of enclosed 
spaces, filtered views, shafts of 
light and pungent fragrance from 
eucalyptus oils. 

Among widely spaced trees, a wide 
range of colorful shrubs, ranging from 
grevilleas, coast rosemary and grass 
trees can fill large spaces and thrive 
for years. This is a palette that works 
best to achieve natural landscape 
character. 


Below: Hakea suaveolens 
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Trees continued 
Eucalyptus viminalis 
Geijera parviflora 
Melaleuca linariifolia 
Melaleuca quinquenervia 
Melaleuca styphelioides 


Shrubs 

Acacia covenyi 

Acacia cultriformis 

Acacia longifolia 

Acacia redolens 

Acacia saligna 

Alyogyne huegelii + cvs 
Callistemon ‘Little John’ 
Eremophila maculata + cvs 
Eucalyptus conferruminata 
Grevillea ‘Canberra Gem’ 
Grevillea ‘Noelii’ 

Grevillea ‘Poorinda Constance’ 
Grevillea ‘Robyn Gordon’ 
Hakea suaveolens 
Leptospermum laevigatum + cv 
Melaleuca armillaris 
Melaleuca elliptica 
Melaleuca incana 
Melaleuca nesophila 
Senna artemisioides 
Senna nemophila 

Senna phyllodinea 
Westringia species + cvs 


Perennials 

Anigozanthos species + cvs 
Dianella tasmanica + cvs 
Doryanthes palmeri 
Xanthorrhoea preissii 
Xanthorrhoea quadrangulata 


Vines 

Cissus antarctica 
Hardenbergia comptoniana 
Hardenbergia violaceae + cvs 
Pandorea pandorana + cv 


Below: Eremophila maculata 
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Manna Gum 
Australian Willow 
Flaxleaf Paperbark 
Cajeput Tree 
Prickly Paperbark 


Blue Bush 

Knife Acacia 

Sydney Golden Wattle 
Prostrate Acacia 
Golden Wreath Wattle 
Blue Hibiscus 

NCN 

Common Spotted Emu Bush 
Bushy Yate 

NCN 

NCN 

NCN 

NCN 

Sweet-scented Hakea 
Australian Tea Tree 
Drooping Melaleuca 
Granite Bottlebrush 
Gray Honey Myrtle 
Pink Melaleuca 
Feathery Cassia 
Desert Cassia 

Silvery Cassia 

Coast Rosemary 


Kangaroo Paw 
Tasman Flax Lily 
Palmer Spear Lily 
Grass Tree 

NCN 


Kangaroo Vine 

NCN 

Lilac Vine 

Yellow Wonga Wonga Vine 
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Below: Grevillea ‘Robyn Gordon’ 
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Plant Palette 
Sugar Gum 


Seasonal Moisture and Irrigation Schedules 
Reference evapotranspiration for Plant Climate Zones 7-9 
ranges from 49-58 in. each year, and 44-52 in. in Zones 19- 
24. Average winter rainfall can meet most moisture needs 
of this palette from December to February; some wintertime 
irrigation may be desirable during winter dry spells and 
drought years. Irrigation should be reduced through spring 
to enable plants to harden off and adapt to drier soils and 
warmer summer temperatures. However, low amounts of 
summer moisture can enable plants retain good character 
without stimulating high levels of growth. 

The chart below illustrates a supplemental moisture range 
from moderate to low. This addresses the majority of plants 
listed in this palette. All of the plants can be used in the same 
landscape area when they are organized into hydrozones with 
separate irrigation systems. The higher end of this range is 
suggested for newer plantings and warmer zones; the lower 
end is suggested for established plantings and areas with 
cooler summer temperatures. 





Irrigation Group 2 - Sugar Gum 
Jan | Feb|Mar| Apr |May|Jun | Jul |Aug|Sep | Oct |Nov |Dec 
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Plant Palette 
Torrey Pine 


Torrey pine is an attractive California native conifer with 
a limited range of distribution. Its greatest concentration 
occurs on sandstone slopes and bluffs along the coast near 
La Jolla. Some trees occur further from the coast and others 
occur on Santa Rosa Island. In contrast to its natural range, 
this pine has been widely planted in ornamental landscapes 
in many parts of California and has proven to be highly 
adaptable to Mediterranean climates and varying amounts 
of moisture. 

This palette brings attention to plants that are members of 
the sage scrub and chaparral plant communities of southern 
California. It is a native plant palette highly suited for 
open space and green belt plantings for the southern coastal 
region. The intent is to achieve landscapes of locally adapted 
species that can become self sustaining within 2-3 years 
after they are planted. This will result in a landscape that 
has habitat value for wildlife and requires lower amounts of 
maintenance and water. 

Plant palettes comprised of local native species is a key 
basis for many open space and revegetation projects. This 
approach to establishing landscapes often involves greater 
care in seeking out appropriate species, nursery sources 
and planting practices, but it is an important alternative 
to traditional planting projects that require more care and 
resources for survival and growth. 


California Plant Climate Zones 
1/2 |3|/7|8|9|11 si 
+/+ +/+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Agave shawii 
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Above: Pinus torreyana 


Trees 

Cupressus forbesii 

Pinus torreyana 

Quercus engelmannii 
Sambucus nigra ssp. mexicana 


Shrubs 

Artemisia californica + cvs 
Atriplex lentiformis ssp. breweri 
Baccharis pilularis + cvs 
Cercocarpus minutiflorus 
Dendromecon rigida 

Encelia californica + cv 
Eriogonum fasciculatum + cvs 
Eriogonum giganteum 
Fremontodendron mexicanum 
Galvezia juncea + cv 

Isomeris arborea 

Iva hayesiana 

Justicia californica 

Lotus scoparius 

Malosma laurina 


Tecate Cypress 
Torrey Pine 
Mesa Oak 

Blue Elderberry 


California Sagebrush 
Quailbush 

Coyote Brush 

San Diego Mtn Mahogany 
Bush Poppy 

Coastal Encelia 
Common Buckwheat 
St. Catherine's Lace 
Southern Flannel Bush 
Baja Bush Snapdragon 
Bladderpod 

Hayes Iva 

Chuparosa 

Deer Weed 

Laurel Sumac 
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Above: Pinus torreyana 


Horticultural Preferences 

This planting palette is best suited 
to Plant Climate Zones 23-24 of 
southern California. Many of these 
plants are native to these zones in 
the coastal sage scrub and chaparral 
plant communities. They grow 
with seasonal rains that average of 
8-14 in. each year; annual reference 
evapotranspiration ranges from 44-50 
in. per year. Once established, this 
palette can grow without supplemental 
irrigation. 

Most species grow best in well- 
drained soils, sunny exposures and 
adjacent to the Pacific Ocean that 
brings fog and humidity to these 
zones. These plants are also adapted 
to warmer and drier inland Zones 
18-19 and require low to very low 
amounts of summer moisture. 
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Above: Isomeris arborea 


Aesthetic Character 

This group of plants takes on the 
appearance of the southern coastal 
sage scrub and chaparral plant 
communities. Trees can be placed in 
stands to help define areas of focus 
and to frame views. Otherwise, 
there is a random mixture of colors, 
textures, shapes and patterns among 
the understory shrubs, perennials and 
grasses. A variety of flowers occur 
during spring; muted foliage colors 
dominate most of the year. Plantings 
of Shaw’s agave, our Lord’s candle 
and bear grass can be planted on 
rocky outcroppings for additional 
visual interest and diversity. 


Below: Bouteloua curtipendula 


: 








Shrubs continued 

Mimulus aurantiacus + cvs 
Ornithostaphylos oppositifolia 
Prunus ilicifolia ssp. ilicifolia 
Rhamnus crocea 

Rhus integrifolia 

Rhus lentii 

Ruellia californica 

Salvia apiana 

Salvia clevelandii 

Salvia leucophylla 

Salvia mellifera 
Simmondsia chinensis 
Trichostema lanatum 
Verbena lilacina 

Viguiera laciniata 


Perennials and Grasses 
Aristida purpurea 
Bouteloua curtipendula 
Epilobium canum + cvs 
Leymus condensatus 
Lupinus excubitus 
Muhlenbergia rigens 
Nassella lepida 

Nassella pulchra 
Penstemon centranthifolius 
Penstemon eatonii 
Penstemon heterophyllus + cv 
Penstemon spectabilis 
Romneya coulteri + cv 
Sporobolus airoides 


Agaves, Cacti, Dudleyas and Yuccas 
Agave shawii 

Dudleya pulverulenta 

Dudleya virens + cvs 

Hesperoyucca whipplei 

Nolina parryi 

Yucca baccata 


Below: Epilobium canum 


Sticky Monkey Flower 
Palo Blanco 

Hollyleaf Cherry 
Redberry 

Lemonade Berry 

Pink Flowering Sumac 
NCN 

White Sage 

Cleveland Sage 
Purple Sage 

Black Sage 

Jojoba 

Woolly Blue Curls 
Cedros Island Verbena 
San Diego County viguiera 


Purple Three-awn 
Side-oats Grama 
California Fuchsia 
Giant Wild Rye 

Grape Soda Lupine 
Deer Grass 

Foothill Needle Grass 
Purple Needle Grass 
Scarlet Bugler 
Firecracker Penstemon 
Foothill Penstemon 
Showy Penstemon 
Matilija Poppy 
Alkalai Sacaton 


Shaw's Agave 
Chalk Dudleya 
Dudleya 

Our Lord's Candle 
Parry Beargrass 
Banana Yucca 


Below: Rhus lentii 
ss 
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LVL 
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LVL 
M/L 
LVL 
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LVL 
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PF 
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M/L 
LVL 
M/L 
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Plant Palette 
Torrey Pine 


Seasonal Moisture and Irrigation Schedules 

Annual ETo for Plant Climate Zones 23-24 ranges from 49- 
58 in. each year. Average winter rainfall can meet most the 
moisture needs of this palette from December to February; 
some wintertime irrigation may be desirable during winter 
dry spells and drought years. Landscapes comprised of 
exotic plants commonly need supplemental irrigation to 
offset this potential moisture loss. Native species are highly 
adapted to survive and grow within the limits of seasonal 
rainfall, and over time can mature into stable associations 
with many large trees and shrubs. 

The chart below illustrates a supplemental moisture range 
up to 20% of ETo. The higher end of this range is suggested 
for newer plantings for the first 1-2 years. Once established, 
plants in this palette can survive without additional 
irrigation. 





Irrigation Group 2 - Torrey Pine 
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Plant Palette 
Western Sycamore 


Western sycamore is one of the most widely recognized 
California native plants that is found growing near seasonal 
and perennial streams in coastal, inland and valley areas 
across most of the state. Like other species adapted to 
riparian conditions in Mediterranean climate zones, western 
sycamore survives on winter rains as well as moisture 
obtained from streams during the dry summer months 
common to its natural range. It often grows into a highly 
sculptural and picturesque tree in both native and ornamental 
landscapes with its twisting trunk and branches. Bark flakes 
off in patches to produce a mottled pattern of colors; fall 
foliage takes on a golden hue when backlit by low angle 
sunlight. Large trees can drop an abundant amount of leaves 
during fall that overwhelm garden spaces and necessitate 
several weeks of diligent removal. 

The Western Sycamore Plant Palette is well suited 
for riparian and woodland-type plantings. The shady 
understory area can be filled with a diverse selection of 
flowering evergreen and deciduous shrubs, perennials, ferns 
and grasses. Many of the most popular and easy to grow 
California native plants are included in this palette, including 
western redbud, spice bush, bush anemone, coral bells and 
Douglas iris. 


California Plant Climate Zones 
1{2 | 3] 7| 8| 9 )11]13)14]15|16)17/18)19/20)21)22/23|24 
+|+ +/+ [+/+ [+ [+ [+] 4]4 [+/+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Cercis occidentalis 





148 Section Three - Copyright © Robert C. Perry 






character and mottled bark as it matures. 


Trees 

Acer macrophyllum 

Acer negundo var. californicum 
Platanus racemosa 

Prunus ilicifolia ssp. lyonii 

Salix laevigata 

Salix lasiolepis 

Umbellularia californica 


Shrubs 

Berberis aquifolium + cvs 
Berberis ‘Golden Abundance’ 
Berberis repens 
Calycanthus occidentalis 
Carpenteria californica + cv 
Cercis occidentalis 

Cornus sericea 
Heteromeles arbutifolia 
Keckiella antirrhinoides 
Keckiella cordifolia 

Myrica californica 


— Ss ae ‘ 


Bigleaf Maple 
California Box Elder 
Western Sycamore 
Catalina Cherry 
Red Willow 

Arroyo Willow 
California Bay Tree 


Oregon Grape 

Golden Abundance Barberry 
Creeping Barberry 

Spice Bush 

Bush Anemone 

Western Redbud 

Creek Dogwood 


Toyon 

Yellow Keckiella 
Heartleaf Penstemon 
Pacific Wax Myrtle 


PF 
H/M 
H/M 
H/M 
M/L 
H/M 
H/M 
H/M 


PF 
H/M 
M/L 
M/L 
H/M 
M/L 
M/L 
H/M 
M/L 
M/L 
M/L 
M/L 





= 
Above: The branching of Platanus racemosa often develops with a lot of twisting 
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Above: Platanus racemosa, fall color 


Horticultural Preferences 
The western sycamore plant palette 
includes plants that are well adapted 
to Plant Climate Zones 8-9 and 14-24. 
Some of these zones experience regular 
winter frost as well as high levels of 
summer heat. The best growth occurs 
in well-drained soils with a layer of 
organic mulch covering the soil to 
reduce surface evaporation, retain 
moisture and add organics to the soil. 
Many understory plants and 
perimeter plants are adapted to 
microclimate conditions created by 
trees, preferring a combination of 
moisture and intermittent shade. Plants 
adapted to less water can be grouped 
into a perimeter hydrozone that is drier 
and has increased sun exposure. 


Below: Umbellularia californica 
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Above: Ribes speciosum 


Aesthetic Character 

This palette is ideal for achieving 
landscape and garden plantings that 
have a natural character. Western 
sycamores provide abundant shade 
and help reduce warm summer 
temperatures. At maturity they have a 
bold and rugged character. Understory 
shrubs provide colorful flowers during 
spring and become inactive from 
summer through fall. 

Plantings are enhanced by creating 
stream-like topography with boulders 
and places for surface water to collect 
and create moist pockets. Meandering 
pathways and quiet spaces for sitting 
under trees are recommended design 
elements. 


Below: Calycanthus occidentalis 








Shrubs continued 
Philadelphus lewisii 

Prunus ilicifolia ssp. ilicifolia 
Rhamnus californica + cvs 


Ribes sanguineum var. glutinosum 


Ribes speciosum 

Ribes viburnifolium 
Rosa californica 
Venegasia carpesioides 


Vines 
Vitis californica 


Perennials 

Heuchera species + cvs 
Iris douglasiana + cvs 
Mimulus cardinalis 
Mimulus guttatus 
Sisyrinchium bellum 


Ferns 

Adiantum aleuticum 
Adiantum capillus-veneris 
Adiantum jordanii 
Polypodium californicum 
Polystichum californicum 
Polystichum munitum 
Woodwardia fimbriata 


Grasses, Rushes and Sedges 
Carex pansa 

Carex praegracilis 

Festuca rubra + cvs 

Juncus effusus + cvs 

Juncus textilis 


Below: Keckiella cordifolia 


Western Mock Orange 
Hollyleaf Cherry 

California Coffeeberry 

Pink Flowering Currant 
Fuchsia-flowered Gooseberry 
Evergreen Currant 

California Rose 

Canyon Sunflower 


California Wild Grape 


Coral Bells 

Douglas Iris 

Scarlet Monkey Flower 
Seep Monkey Flower 
Blue-eyed Grass 


Western Five-fingered Fern 
Southern Maidenhair 
California Maidenhair 
California Polypody 
California Sword Fern 
Western Sword Fern 

Giant Chain Fern 


California Meadow Sedge 
Western Meadow Sedge 
Red Fescue 

Common Rush 

Indian Rush 


Below: Mimulus guttatus 





PF 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 


PF 
H/M 


PF 
H/M 
H/M 
H/M 
H/M 
M/L 
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Plant Palette 
Western Sycamore 


Seasonal Moisture and Irrigation Schedules 

The western sycamore is naturally adapted to habitats where 
moisture is often available year round. Young trees planted 
in ornamental landscape and gardens grow best with regular 
water during winter and spring, and can adapt to less during 
summer. Two groups of companion plants are included in 
this palette; one group grows best with some shade and more 
moisture, the second group grows well in perimeter areas 
with more sun and drier conditions. These groups should 
be organized into two hydrozones with separate irrigation 
systems. Additionally, plants with the greater moisture 
needs can be placed in low lying areas where surface runoff 
from rainfall and irrigation collects. 

The chart below illustrates a supplemental moisture 
range from 80-40% of ETo. The higher end of this range is 
suggested for trees and plants with higher plant factors; the 
lower end can fit established plantings and plants adapted to 
less summer moisture. 





Irrigation Group 2 - Western Sycamore 





Jan | Feb|Mar| Apr |May/Jun | Jul |Aug|Sep | Oct |Nov |Dec 
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Below: A western sycamore provides partial shade to Iris 
douglasiana and Heuchera species, as required by these plants. 
Sisyrinchium bellum is placed in a sunnier part of the planter. 


a) 
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Plant Palette 
California Fan Palm 


California fan palm is one of the signature trees for desert 
and southwestern style landscapes. It is a robust species that 
can develop a massive crown of fronds and a stout trunk. 
This palm naturally grows along seeps, springs and streams 
that occur across the Sonoran Desert in southern California, 
southeast Arizona and northern Baja California. Annual 
reference evapotranspiration can reach 69-72 in., leading 
palms to the naturally grow near water in order to survive 
prolonged heat, aridity and wind. 

The objective of this palette is to focus on plants that use 
different strategies to survive in hot and dry climates, but can 
be combined and successfully grown together. For example, 
the palms in this palette do best with a regular supply of 
moisture to thrive in the desert. Deciduous trees such as the 
desert willow, palo verde and mesquite need good winter and 
spring moisture, and adapt to drier conditions by loosing their 
foliage and becoming inactive. Perennials such as penstemon 
and desert marigold also grow during winter and spring, 
and complete their growth, flowering and seed production 
cycles as moisture declines. Evergreen shrubs such as desert 
encelia and creosote endure high levels of moisture stress by 
shedding some leaves and becoming inactive. 

It is possible to work with topography, hydrozones, 
microclimates and low volume irrigation systems to bring 
these plants together. Irrigation systems in particular can vary 
the quantity and location of moisture of the many plants. 


California Plant Climate Zones 
1{2 | 3| 7] 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
+ +|+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Early spring in a desert wash with verbena, penstemon, 
desert encelia and smoke trees in the background. 
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Above: Washingtonia filifera in the Eric Johnson garden, Palm Desert 


Trees 

Acacia aneura 

Acacia willardiana 
Chilopsis linearis + cvs 
Parkinsonia praecox 
Psorothamnus spinosus 


Palms 
Brahea armata 
Washingtonia fllifera 


Shrubs 

Abutilon palmeri 

Baccharis sarothroides 
Caesalpinia mexicana 
Caesalpinia pulcherrima + cv 
Calliandra californica 
Calliandra eriophylla 
Calliandra peninsularis 

Celtis pallida 

Cordia boissieri 


Mulga 

Palo Blanco 
Desert Willow 
Palo Brea 
Smoke Tree 


Mexican Blue Palm 
California Fan Palm 


Indian Mallow 

Broom Baccharis 

Mexican Bird of Paradise Bush 
Red Bird of Paradise Bush 
Baja Fairy Duster 

Pink Fairy Duster 

NCN 

Desert Hackberry 

Texas Olive 


M/L 
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Above: Echinocactus grusonii 





Horticultural Preferences 

Plants that comprise the California fan 
palms palette are highly adapted to 
warm and arid climate zones of the low 
deserts in Plant Climate Zone 13. Most 
species are tolerant of full sun, intense 
winds and high summer temperatures, 
however, they do need water. Annuals 
and perennials grow and bloom after 
winter rains, then dieback. Palms 
need continual access to soil moisture; 
they survive in desert areas only 
where there is shallow ground water 
to sustain them. Deciduous trees will 
loose foliage under drought stress and 
become inactive. 

Such adaptations enable this palette 
to successfully grow in southern 
California’s inland Climate Zones 
18-19. 


Below: Penstemon palmeri 
se 
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Above: Muhlenbergia rigens 


Aesthetic Character 

This palette combines many bold and 
sculptural plants with large boulders, 
mounding topography and artistic 
pathways to achieve the structure of 
the garden. These features are visible 
year round and are essential for 
defining spaces and microclimates to 
accommodate people and plants. 

The use of perennials, grasses and 
flowering shrubs increases diversity 
and natural character. These plants 
add springtime color and interest, but 
loose their impact during summer. 
Palms are commonly associated 
with water features; perennials and 
deciduous trees easily combine to 
work along a desert wash. Cacti 
and succulents can be grouped in 
geometric patterns and used as 
specialty accent elements. 


Below: Penstemon eatonii 





Shrubs continued 

Cordia parvifolia 

Dalea frutescens + cv 

Dalea pulchra 

Encelia farinosa 

Justicia californica 
Leucophyllum candidum + cvs 
Leucophyllum frutescens + cvs 
Ruellia peninsularis 

Senna phyllodinea 

Tecoma stans + cvs 

Tecoma x‘Orange Jubilee’ 
Tecoma x‘Sunrise’ 


Perennials and Grasses 
Asclepias subulata 

Baileya multiradiata 
Ericameria laricifolia + cv 
Euphorbia milii + cvs 
Melampodium leucanthum 
Penstemon eatonii 
Penstemon palmeri 
Penstemon parryi 

Ruellia brittoniana + cvs 
Sphaeralcea ambigua + cvs 
Verbena rigida 


Little-leaf Cordia 
Black Dalea 
Indigo Bush 
Incienso 
Chuparosa 
NCN 

Texas Ranger 
Desert Ruellia 
Silvery Cassia 
Yellow Bells 
NCN 

NCN 


Desert Milkweed 
Desert Marigold 
Turpentine Bush 
Crown of Thorns 
Blackfoot Daisy 


Firecracker Penstemon 
Scented Penstemon 


Parry's Penstemon 
Mexican Petunia 
Apricot Mallow 
NCN 


Agaves, Cacti, Nolina, Succulents and Yuccas 


Agave deserti 

Agave desmettiana + cv 
Agave geminiflora 

Agave ocahui 

Agave parryi + var 
Dasylirion wheeleri 
Echinocactus grusonii 
Hesperaloe funifera 
Hesperaloe parviflora 
Pachycereus marginatus 
Pedilanthus macrocarpus 


Below: Baileya multiradiata 





Desert Agave 
NCN 


Twin-flowered Agave 


Ocahui 
Artichoke Agave 
Desert Spoon 


Golden Barrel Cactus 


Giant Hesperaloe 
Red Yucca 


Mexican Fence Post Cactus 


Lady’s Slipper 


Below: Encelia farinosa 
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M/L 
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Plant Palette 
California Fan Palm 


Seasonal Moisture and Irrigation Schedules 

The annual ETo for Plant Climate Zone 13 is the highest in 
California, ranging from 69-72 in. each year. Winter rainfall 
averages 3-4 in. and both winter and summer irrigation is 
needed to sustain plants in this palette. 

The chart below contains the supplemental moisture curve 
in comparison to reference evapotranspiration. Some plants 
need low to moderate amounts of water and others require 
low to very low supplemental moisture. These plants can 
grow together when they are organized into hydrozones and 
microclimates with separate irrigation systems. Low volume 
irrigation systems can be designed to vary the location and 
amount of water to meet the annual and seasonal needs of 
this palette. Careful field observation is needed to adjust 
the irrigation schedule to respond to harsh heat spells and 
drying winds. It is also very easy to provide too much water 
that often results in the overgrowth of desert plants, adding 
maintenance and branch failure. 





Irrigation Group 2 - California Fan Palm 
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Below: Brahea armata, Palm Desert 
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Plant Palette 
Palo Verde 


The palo verde is one of the signature plants for landscapes 
and gardens in low desert regions throughout California 
and Arizona. This is due to its many aesthetic qualities and 
widespread adaptability to such dry, hot and wind-prone 
regions. 

Many of the desert trees included in this palette such 
as acacia, mesquite and other palo verdes are naturally 
low branching and shrub-like in habit. This growth habit 
helps trees resist strong winds, cool the root zone and 
contribute modest amounts of mulch within the drip line 
of the canopy. Additionally, in nature, these trees typically 
grow along washes and adjacent to rock outcroppings where 
scant rainfall collects and is concentrated for plants to use. 
Such trees will develop deep or extensive root systems, or 
both, as they harvest water within reach. Larger trees are a 
good indication of more moisture availability. Leaves are 
often dropped under moisture stress, but quickly regrow 
when available. Flowering is most common in early spring 
following winter rains. 

The palo verde plant palette illustrates a combination of 
colorful foliage type plants that can be used for aesthetic 
value and water conservation in warmer and drier climate 
zones of southern California. There are also many agaves, 
cacti, palms and perennials in this palette. Since many of 
the species included on this list are native to the southwest, 
they are well adapted to native soils and extreme climate 
conditions. 


California Plant Climate Zones 
1|2 | 3] 7| 8| 9 )11]13)14)15|16)17/18)19/20)21)22)/23|24 
0/0 ap 0|0 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Tecoma stans 
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Above: Parkinsonia ‘Desert Museum’ 


Trees 

Acacia farnesiana 

Acacia stenophylla 
Caesalpinia cacalaco 
Chilopsis linearis + cvs 
Parkinsonia ‘Desert Museum’ 
Parkinsonia floridum 
Parkinsonia praecox 
Prosopis alba + cvs 
Prosopis glandulosa + cvs 
Prosopis ‘Phoenix’ 


Palms 

Brahea armata 
Phoenix dactylifera 
Washingtonia filifera 
Washingtonia robusta 


Shrubs 

Anisacanthus quadrafidus 
Caesalpinia pulcherrima + cv 
Calliandra peninsularis 
Cordia boissieri 


Sweet Acacia 
Shoestring Acacia 
Cascalote 

Desert Willow 

NCN 

Palo Verde 

Palo Brea 

Argentine Mesquite 
Texas Honey Mesquite 
NCN 


Mexican Blue Palm 
Date Palm 
California Fan Palm 
Mexican Fan Palm 


Desert Honeysuckle 

Red Bird of Paradise Bush 
NCN 

Texas Olive 


LVL 
LVL 
M/L 
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Horticultural Preferences 

The palo verde palette consists of 
plants that are highly adapted to low 
desert conditions in Plant Climate 
Zone 13. Summer heat in this zone 
reaches well over 100°F throughout 
summer, with very little frost during 
winter. The lack of cold enables 
many plants from arid and subtropical 
climates to grow throughout this zone 
as long as supplemental water is 
provided year round and where there 
is shelter from hot sun exposures. 
High temperatures during the summer 
months limits the annual growing 
season to 8-9 months. Soils are low 
in organic content and have a pH of 
7.0 and higher. 


Below: Parkinsonia with bubbler irrigation 
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Above: Cordia boissieri 


Aesthetic Character 

This palette brings attention to plants 
of the southwest that have many 
attractive ornamental characteristics. A 
number of the trees and shrubs produce 
colorful flowers; some have attractive 
bark. An abundant list of agaves, cacti, 
yuccas and succulents provide accent 
character and sculptural interest. 

Late winter to early spring is the 
season of color and new growth. High 
summertime temperatures cause most 
plants to become inactive; many trees 
and shrubs shed leaves during this time 
of year and are sparse in character. 
Plants are often arranged in natural 
patterns with walls, decomposed 
granite and boulders adding to the 
aesthetic feeling. 


Below: Caesalpinia pulcherrima 
‘ “a 





Shrubs continued 

Dalea pulchra 

Encelia farinosa 
Euphorbia xantii 

Justicia californica 
Leucophyllum species + cvs 
Ruellia peninsularis 

Salvia greggii + cvs 
Senna artemisioides 
Senna phyllodinea 
Simmondsia chinensis 
Tecoma stans + cvs 
Tecoma x ‘Orange Jubilee’ 
Tecoma x‘Sunrise’ 


Grasses and Perennials 
Asclepias subulata 

Baileya multiradiata 
Ericameria laricifolia + cv 
Melampodium leucanthum 
Muhlenbergia capillaris 
Muhlenbergia dubia 
Muhlenbergia rigens 
Penstemon eatonii 
Penstemon palmeri 
Sphaeralcea ambigua + cvs 
Sporobolus airoides 
Verbena rigida 


Indigo Bush 
Incienso 

NCN 
Chuparosa 
Texas Ranger 
Desert Ruellia 
Autumn Sage 
Feathery Cassia 
Silvery Cassia 
Jojoba 
Yellow Bells 
NCN 

NCN 


Desert Milkweed 
Desert Marigold 
Turpentine Bush 
Blackfoot Daisy 
Pink Muhly 

Mexican Muhly 
Deer Grass 
Firecracker Penstemon 
Scented Penstemon 
Apricot Mallow 
Alkalai Sacaton 
NCN 


Agaves, Cacti, Nolina, Succulents and Yuccas 


Agave americana + cvs 
Agave angustifolia 

Agave colorata 

Agave deserti 

Agave desmettiana + cv 
Agave geminiflora 

Agave victoriae-reginae 
Dasylirion wheeleri 
Echinocactus grusonii 
Hesperaloe parviflora 
Opuntia robusta 
Opuntia violaceae + var. 
Pachycereus marginatus 
Pedilanthus macrocarpus 
Yucca rostrata 


Below: Echinocactus grusonii with 
Baileya multiradiata 





NCN 

Mescal 

Desert Agave 

NCN 

Twin-flowered Agave 
Queen Victoria Agave 
Desert Spoon 

Golden Barrel Cactus 
Red Yucca 

NCN 

Prickly Pear 

Mexican Fence Post Cactus 
Lady’s Slipper 
Beaked Yucca 


Below: Agave victoria-reginae 





M/L 
M/L 
M/L 


M/L 
LVL 


LVL 


M/L 


LVL 
L/VL 
L/VL 
L/VL 
L/VL 


L/VL 
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Plant Palette 
Palo Verde 


Seasonal Moisture and Irrigation Schedules 

The annual ETo for Plant Climate Zone 13 is the highest in 
California, ranging from 69-72 in. each year. Winter rainfall 
averages 3-4 in. and both winter and summer irrigation is 
needed to sustain ornamental plantings. 

The chart below contains baseline irrigation schedules for 
this plant palette. Reduced irrigation is recommended during 
summer months to enable plants in ornamental landscapes 
and gardens to retain good character without stimulating 
excessive levels of growth. These plants can grow together 
when they are organized into hydrozones with separate 
irrigation systems. The higher end of each range is suggested 
for newer plantings; for established plants and in protected 
microclimate areas. Plants with similar moisture needs 
should be grouped together in the same hydrozone. Drip and 
low volume irrigation systems can be selectively located to 
provide moisture to different areas as well as provide more 
moisture to trees in this type of mixed planting. 


Irrigation Group 2 - Palo Verde 









100% 
80% 
60% 
40% 
20% 





L/VL 
Below: Dasylirion wheeleri 
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Plant Palette 
Southwestern Chaparral 


This palette combines a diverse mixture of plants that are 
native to the dry climates and habitats found in many parts 
of southern California and the southwestern United States. 
The result is a list of drought tolerant plants that are rich 
in character, attractive to wildlife and suggestive of the 
chaparral, sage scrub and low desert plant communities. 

The effort to identify and select plants from dry climate 
zones for use in ornamental landscapes and gardens has been 
along standing goal of many people and organizations. This 
reflects a full range of values associated with sustainable 
landscapes. These include the protection and conservation 
of natural habitats and species, efficient and appropriate use 
of water, celebration of species diversity and desire to use 
plants from the region. 

This landscape example reflects these values and illustrates 
one of many planting possibilities for use in southern 
California. It features several spectacular flowering species 
such as the flannel bush, our Lord’s candle and bush poppy. 
It also relies on the use of boulders, stone walls, decomposed 
granite and topography for additional interest and spatial 
definition. Rainfall provides all moisture during winter; drip 
irrigation is used to provide low amounts of supplemental 
moisture to selected plants during summer. A wide variety 
of birds, butterflies, native honeybees and lizards are seen in 
this landscape. 


California Plant Climate Zones 
1{2 | 3] 7| 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
+ [+ [+]+]+]+]+ 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Hesperoyucca whipplei 
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Trees 

Acacia farnesiana 
Ornithostaphylos oppositifolia 
Parkinsonia species + cvs 


Shrubs 

Arctostaphylos glauca 
Arctostaphylos ‘Howard McMinn’ 
Arctostaphylos John Dourley’ 
Arctostaphylos ‘Lester Roundtree’ 
Arctostaphylos manzanita ‘Dr. Hurd’ 
Arctostaphylos ‘Sunset’ 

Artemisia californica + cvs 
Artemisia californica ‘Montara’ 
Baccharis pilularis + cvs 
Ceanothus ‘Concha’ 

Ceanothus ‘Dark Star’ 

Ceanothus ‘Frosty Blue’ 
Ceanothus ‘Gentian Plume’ 
Ceanothus Joyce Coulter’ 
Ceanothus Julia Phelps’ 





Above: Trichostema lanatum (front) Fremo 


Pe Es 


Sweet Acacia 
Palo Blanco 
Palo Verde 


Bigberry Manzanita 
McMinn Manzanita 

John Dourley Manzanita 
Lester Roundtree Manzanita 
Parry Manzanita 

Sunset Manzanita 
California Sagebrush 
Montara California Sagebrush 
Coyote Brush 

Concha Ceanothus 

Dark Star Ceanothus 
Frosty Blue Ceanothus 
Gentian Plume Ceanothus 
Joyce Coulter Ceanothus 
Julia Phelps Ceanothus 


ner 
intodendron ‘California Glory’ (behind) 


PF 
LVL 
LVL 
M/L 


PF 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
LVL 
LVL 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 
M/L 





NNNGA 
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Above: Fremontodendron ‘California Glory’ 







Horticultural Preferences 

This palette is adapted to Plant Climate 
Zones 18-24 with plants showing a 
high tolerance to sun and heat. The best 
growth occurs in well-drained soils 
with little organic matter. Most plants 
need very little summer moisture; 
plants with moderate water needs 
can be grouped into microclimates 
and hydrozones, and be sustained 
with drip irrigation. Surfaces can be 
covered with decomposed granite and 
gravel to help control weeds. 


Below: Arctostaphylos ‘Lester Roundtree’ 
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pt Mrs = 
Above: Dudleya pulverulenta 


Aesthetic Character 

The southwestern chaparral palette 
is dominated by winter and summer 
conditions. Plants come to life during 
winter and spring in response to 
seasonal rains. New growth and fresh 
foliage fragrances are prominent 
in January and February. Flowers 
occur from March to mid summer. 
Springtime in this garden is full of 
activity and color. 

The garden becomes inactive 
and subdued during summer and 
fall months. Heat and reduced soil 
moisture brings about a stage of 
dormancy for many plants. Few 
flowers occur, except for dudleya and 
California fuchsias. 

This annual cycle is part of the 
inherent aesthetic rhythm for many 
plants of the chaparral, sage scrub and 
low desert habitats. 








Shrubs continued 

Ceanothus ‘Ray Hartman’ 
Cercocarpus minutiflorus 
Dendromecon harfordii 
Encelia actoni 

Encelia farinosa 

Eriogonum arborescens 
Eriogonum cinereum 
Eriogonum fasciculatum + cvs 
Eriogonum giganteum 
Fremontodendron ‘California Glory’ 
Galvezia juncea ‘Punta Banda’ 
Heteromeles arbutifolia + cvs 
Isomeris arborea 

Lotus scoparius 


Prunus ilicifolia ssp. ilicifolia 
Rhamnus crocea 

Salvia ‘Allen Chickering’ 
Salvia apiana 


Salvia clevelandii ‘Winifred Gilman’ 
Salvia leucophylla ‘Point Sal Spreader’ 
Trichostema lanatum 

Viguiera laciniata 


Vines 
Clematis lasiantha 
Lonicera subspicata 


Perennials 

Epilobium canum + cvs 
Eriogonum grande + var 
Lupinus excubitus 

Mimulus aurantiacus + cvs 
Penstemon centranthifolius 
Penstemon eatonii 

Penstemon heterophyllus + cv 
Penstemon spectabilis 
Romneya coulteri ‘White Cloud’ 


Ray Hartman Ceanothus 


San Diego Mtn Mahogany 


Island Bush Poppy 
Acton Encelia 
Incienso 


Santa Cruz Island Buckwheat 


Ashyleaf Buckwheat 
Common Buckwheat 
St. Catherine’s Lace 


California Glory Flannel Bush 


Baja Bush Snapdragon 
Toyon 

Bladderpod 

Deer Weed 

Hollyleaf Cherry 
Redberry 

Allen Chickering Sage 
White Sage 

Cleveland Sage 
Prostrate Purple Sage 
Woolly Blue Curls 


San Diego County viguiera 


Chaparral Clematis 
Chaparral Honeysuckle 


California Fuchsia 
Island Buckwheat 
Grape Soda Lupine 
Sticky Monkey Flower 
Scarlet Bugler 
Firecracker Penstemon 
Foothill Penstemon 
Showy Penstemon 
Matilija Poppy 


Agave, Dudleya, Hesperoyucca and Nolina 


Agave deserti 

Agave shawii 

Dudleya pulverulenta 
Hesperaloe parviflora 
Hesperoyucca whipplei 
Nolina parryi 


Below: Lupinus excubitus with Encelia farinosa, Artemisia ‘Montara’, Dendromecon harfordii and Parkinsonia praecox 


‘te 








Desert Agave 
Shaw's Agave 
Dudleya 

Red Yucca 

Our Lord's Candle 
Parry Beargrass 


L/VL 
L/VL 


L/VL 
L/VL 
M/L 


L/VL 
L/VL 


L/VL 
L/VL 


L/VL 


M/L 


L/VL 
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Plant Palette 
Southwestern Chaparral 


Seasonal Moisture and Irrigation Schedules 

The ETo for Plant Climate Zones 18-24 ranges from 49-58 
in. per year. Average winter rainfall can meet the moisture 
needs of this palette from December to February. 

The chart below illustrates a supplemental moisturerange from 
medium to very low. Reduced irrigation is recommended for 
all plants during summer months. This moisture will enable 
plants in ornamental landscapes and gardens to retain good 
character without stimulating excessive levels of growth. A 
few plants in this palette will grow better with more moisture. 
These can be grouped together in the same hydrozone and in 
microclimate areas with a separate irrigation system. Drip 
irrigation can be selectively located to provide moisture to 
different areas in this type of mixed planting. Species of 
agaves, dudleya, hesperoyucca and nolina can do well with 
very little or no summer water once established, particularly 
along the coast. 





Irrigation Group 2 - Southwestern Chaparral 
Jan Feb|/Mar Apr May|Jun | Jul |Aug|Sep Oct [Nov/Dec] 











ETo PF 


100% 
80% 
60% jf, 
40% 
20% 





L/VL 
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Plant Palette 
Thornless Mesquite 


The intermediate deserts of California represented by 
Plant Climate Zone 11 is one of the most challenging for 
landscapes and gardens. It is even more challenging when 
the goal is to work with native and southwestern plants that 
fit the regional character. With these thoughts in mind, 
mesquite has been selected to anchor a palette of plants that 
come from arid climate zones and intermediate deserts with 
heat, aridity and cold. 

Mesquite trees are widely distributed throughout the 
southwestern United States, Mexico and dry climate zones of 
South America. Several species occur across this vast range 
and several have been selected for ornamental use in desert 
climate zones where they are valued for their endurance of 
harsh climate conditions. 

Many of these plants also grow in the low deserts of 
Climate Zone 13, and in sunny and warm climate areas of 
Zones 8-9, 18-19. This range is explained by their preference 
for heat and tolerance of cold. Even with these adaptations 
and tolerances, a diverse and colorful palette of plants is 
available for spaces of many sizes. 


California Plant Climate Zones 
1{2 | 3] 7| 8| 9 )11]13)14)15]16)17/18)19/20)21)22)/23|24 
o|o}+}/+ o|o 
This chart shows the common plant climate zones for this 
palette; individual plants may grow in other zones. 


Below: Chilopsis linearis 
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Above: Prosopis alba 


Trees 

Chilopsis linearis + cvs 
Chilopsis linearis + cvs 
Ebenopsis ebano 

Olneya tesota 

Prosopis alba + cvs 
Prosopis chilensis 
Prosopis glandulosa + cvs 
Prosopis ‘Phoenix’ 


Shrubs 

Anisacanthus quadrafidus + cvs 
Baccharis sarothroides 
Caesalpinia gilliesii 
Caesalpinia mexicana 
Calliandra californica 
Calliandra eriophylla 
Cordia boissieri 
Cordia parvifolia 
Encelia actoni 

Encelia farinosa 


Desert Willow 

Desert Willow 

Texas Ebony 

Desert Ironwood 
Argentine Mesquite 
Chilean Mesquite 
Texas Honey Mesquite 
NCN 


Desert Honeysuckle 
Broom Baccharis 
Yellow Bird of Paradise 
Mexican Poinciana 

Baja Fairy Duster 

Fairy Duster 

Wild Olive 

Little-leaf Cordia 
Acton Encelia 
Incienso 





SSS555259 
Peeeeere 


M/L 
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Above: Prosopis alba 


Horticultural Preferences 

This plant palette is well adapted to 
intermediate desert conditions in 
Plant Climate Zone 11. Winter frost 
occurs with regularity. Plants in this 
palette have been selected due to their 
cold tolerance as well as for heat and 
aridity. 

Evapotranspiration is very high in 
the summer, however, most plants 
will experience excessive growth and 
weakened trunks and branches. The 
best growth occurs in well-drained 
soils with careful summer irrigation. 
Many of these plant are adapted to 
low desert climates as well as warm 
foothill and valley areas of central 
and southern California. 
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Above: Justicia californica 


Aesthetic Character 

This palette produces alternating 
cycles of fresh and colorful character 
contrasted with periods of inactivity 
and survival. Color and character is 
dominant from winter to mid spring. 
This reflects the combination of cooler 
temperatures, seasonal precipitation 
and longer days. 

Once summer heat starts to peak and 
last day after day, flowers disappear 
and foliage becomes hardened and 
sparse. Plants such as fairy duster and 
Texas ranger can also have a second 
flowering cycle in late summer when 
moisture is provided. The use of 
agaves and yuccas provide year round 
visual interest when foliage plants are 
struggling. 


Below: Simmondsia chinensis 








Shrubs continued 

Justicia californica 
Leucophyllum candidum + cvs 
Leucophyllum frutescens + cvs 
Leucophyllum laevigatum 
Simmondsia chinensis 
Sophora secundiflora 


Ground Covers 
Baccharis ‘Centennial’ 
Baccharis ‘Starn’ 
Dalea greggii 


Perennials 

Baileya multiradiata 
Melampodium leucanthum 
Penstemon eatonii 
Penstemon heterophyllus + cv 
Penstemon palmeri 
Penstemon parryi 

Verbena rigida 


Grasses 

Muhlenbergia capillaris 
Muhlenbergia lindheimeri 
Muhlenbergia rigens 
Sporobolus airoides 


Agaves, Dasylirion and Yuccas 
Agave americana + cvs 
Agave victoriae-reginae 
Dasylirion wheeleri 
Fouquieria splendens 
Nolina parryi 

Yucca brevifolia 

Yucca elata 

Yucca gloriosa 

Yucca recurvifolia 

Yucca rostrata 


Below: Sophora secundiflora 
—_ >> r ? 





Chuparosa 

NCN 

Texas Ranger 
Chihuahuan Sage 
Jojoba 

Mescal Bean 


Centennial Desert Broom 
NCN 
Trailing Indigo Bush 


Desert Marigold 
Blackfoot Daisy 
Firecracker Penstemon 
Foothill Penstemon 
Scented Penstemon 
Parry’s Penstemon 
NCN 


Pink Muhly 
Lindheimer’s Muhly 
Deer Grass 

Alkalai Sacaton 


Century Plant 

Queen Victoria Agave 
Desert Spoon 
Ocotillo 

Parry Beargrass 
Joshua Tree 

Soaptree Yucca 
Spanish Dagger 

Soft Leaf Yucca 
Beaked Yucca 


Below: Yucca elata 





L/VL 
L/VL 
M/L 
M/L 


M/L 


L/VL 
L/VL 
L/VL 
M/L 
M/L 
M/L 
M/L 


LVL 


L/VL 
L/VL 


L/VL 
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Plant Palette 
Thornless Mesquite 


Seasonal Moisture and Irrigation Schedules 
Reference evapotranspiration in Plant Climate Zone 11 
averages 64-68 in. per year. Winter rainfall averages 3-4 in. 
and does not provide reliable moisture to meet the needs of 
ornamental landscapes and gardens. The thornless mesquite 
palette is comprised of plants that are adapted to high levels 
of heat, aridity and wind with moderate to low amounts 
supplemental moisture throughout the year. Both winter and 
summer irrigation is needed 

The chart below illustrates a supplemental moisture 
range from moderate to very low. Reduced irrigation is 
recommended during summer months to enable plants in 
ornamental landscapes and gardens to retain good character 
without stimulating excessive levels of growth. These plants 
can grow together when they are organized into hydrozones 
with separate irrigation systems. 


Irrigation Group 2 - Mesquite 
Feb|Mar | 
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CNPS 


The Rare, Threatened, and Endangered Plants of California 





Glossary of Terms and Field Descriptions 
(Adopted and modified from the CNPS Inventory, 6th Edition, 2001) 


The heart of the CNPS Inventory is our assessment of the current conservation status of each of our state's rare, 
threatened, and endangered plants. We present these assessments together with a summary of current information on 
the distribution and ecology of each taxon. We also include entries for plants that were considered but rejected for one 
or more reasons, as well as other scientific names that have been used in the standard literature or in previous editions 
of this Inventory. 


Basis for Inclusion 


The vast majority of the taxa in this Inventory are vascular plants (ferns, fern allies, gymnosperms, and flowering 
plants). We also present our evaluation of rarity and endangerment of California's bryophytes (mosses, liverworts, and 
hornworts). Algae, fungi, and lichens are not treated here. 


A plant must be native to California to be included. Ornamentals, plants escaped from cultivation, and naturalized 
plants are excluded. So are the sporadic hybrids that sometimes occur under natural conditions. The relatively trivial 
color variants and occasional departures from typical vegetative or floral conditions, referred to by botanists as "forma," 
are similarly excluded. 


This Inventory focuses on plants that are rare in California. A very small number of plants that are still somewhat 
common in California are included because they are in decline and face further immediate threats. We recognize that 
extensive habitat alteration and pervasive human impacts pose serious threats to many other species that are still 
common. However, evaluation of threats to species that are neither rare nor imminently becoming so is outside the 
scope of this Inventory. By limiting our scope in this way, we in no way imply that these species are not of concern. 


Scientific Names 


The plants in this Inventory are presented by their scientific names which have been properly published according to 
the International Code of Botanical Nomenclature. See Shevock (1993) for a general discussion of nomenclature. 


In its simplest form, a scientific name has three parts. The first is the genus name. It is always capitalized. The second 
part is the specific epithet, often incorrectly called "the species name." Together, these two components make up the 
species name. If a scientific name is presented in its most complete form, these two words will be followed by the 
names of one or more persons, often in an abbreviated form, who first published the specific epithet or subsequently 
published a taxonomic modification of the plant. These names are the authorities. If a portion of an authority occurs 
within parentheses, then the author in parentheses originally placed the epithet in a different genus or species, or once 
assigned it to a different taxonomic rank. The name cited outside the parentheses is that of the person who published 
the combination as it now appears. 


Often the scientific name is more complex because botanists have recognized categories below the level of species. 
The two most useful are the subspecies (abbreviated ssp.) and the variety (abbreviated var.) These names are also 
displayed according the International Code and they have their own authorities. 


Consider the example Penstemon newberryi Gray var. sonomensis (Greene) Jeps. Penstemon is the genus name; 
newberryi is the specific epithet; Gray, for Asa Gray, is the author of the specific epithet; var. is the abbreviation for 
variety; sonomensis is the subspecific epithet; (Greene), for Edward L. Greene, first described the var. sonomensis as a 
full species; and Jeps., for Willis Lynn Jepson, modified its taxonomic position and made it a variety of P- newberryi. 
Following the general practice for foreign words and phrases, Latin portions of the name (genus, species, and 
infraspecific epithet) are typically distinguished from surrounding text with underlining or italic typeface. 
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Nomenclatural Usage 


We use what we consider to be the current, best nomenclature based on the recommendations of the Rare Plant 
Program Committee and consultation with taxonomic authorities. Many names in this Inventory have been in use for a 
long time, appearing in Munz (1959, 1968, 1974)IZI[SI[2] and Abrams (1923-1960). Others have been introduced or 
reintroduced to us in The Jepson Manual (1993)/4] and The Jepson Online Interchange, or described new to science in 
the last several years. 





The usage in this Inventory does not follow any single published source, though if other considerations are equal, we 
use the names found in The Jepson Manual and/or on their Online Interchange. When the nomenclature we use varies 
from that of The Jepson Manual, we include information in the Notes section of each entry describing the situation. See 


Skinner and Ertter (1993) for a discussion of taxonomic coordination between the Inventory and The Jepson 
Manual. 


Where there is disagreement among experts on taxonomic distinctiveness, we lean towards recognizing doubtfully 
distinct taxa. Such taxa are typically assigned to List 3. By encouraging protection until taxonomic questions are 
resolved, we hope to reduce ex post facto regret over taxa that have been shown to be distinct only after their 
disappearance. 


We do not include taxa that lack formally published scientific names. 
Common Names 


Each of the plants has a common or vernacular name. Although the majority of the plants in the Inventory have no real 
common name, we include them because it is often easier for many of us to refer to a plant by a more familiar sounding 
name. Most of the common names were coined by Leroy Abrams for his Illustrated Flora of the Pacific States. In other 
instances, we simply follow his lead by contriving names, usually by translating the Latin or Greek roots into English or 
by selecting an appropriate geographical reference or person's name. We attempt to follow Kartesz and Thieret (1991) 


[S] in matters of capitalization, spelling, and hyphenation of common names. 
Family Names 


Each entry includes the technical name of the family to which the plant belongs. Note that all of these names end with 
the suffix "-aceae." A few plant families have older, alternative names that the International Code allows to be used 
because their widespread acceptance predates formal nomenclature. Gramineae is a perfectly acceptable alternative 
for Poaceae; Compositae for Asteraceae; Cruciferae for Brassicaceae; Umbelliferae for Apiaceae; Leguminosae for 
Fabaceae; and Labiatae for Lamiaceae. However, these old names are gradually losing favor, so we use the 
standardized, modern names for these families. 


The CNPS Ranking System 


California Rare Plant Rank 1A: Plants Presumed Extirpated in California and Either Rare or Extinct 
Elsewhere 


Plants with a California Rare Plant Rank of 1A are presumed extirpated or extinct because they have not been seen or 
collected in the wild in California for many years. A plant is extinct if it no longer occurs anywhere. A plant that is 
extirpated from California has been eliminated from California, but may still occur elsewhere in its range. 


All of the plants constituting California Rare Plant Rank 1A meet the definitions of the California Endangered Species 
Act of the California Department of Fish and Game Code, and are eligible for state listing. Should these taxa be 
rediscovered, and impacts proposed to individuals or their habitat, they must be analyzed during preparation of 
environmental documents relating to the California Environmental Quality Act (CEQA), or those considered to be 
functionally equivalent to CEQA, as they meet the definition of Rare or Endangered under CEQA Guidelines §15125 (c) 
and/or §15380. 


California Rare Plant Rank 1B: Plants Rare, Threatened, or Endangered in California and Elsewhere 
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Plants with a California Rare Plant Rank of 1B are rare throughout their range with the majority of them endemic to 
California. Most of the plants that are ranked 1B have declined significantly over the last century. California Rare Plant 
Rank 1B plants constitute the majority of taxa in the CNPS Inventory, with more than 1,000 plants assigned to this 
category of rarity. 


All of the plants constituting California Rare Plant Rank 1B meet the definitions of the California Endangered Species 
Act of the California Department of Fish and Game Code, and are eligible for state listing. Impacts to these species or 
their habitat must be analyzed during preparation of environmental documents relating to CEQA, or those considered to 
be functionally equivalent to CEQA, as they meet the definition of Rare or Endangered under CEQA Guidelines §15125 
(c) and/or §15380. 


California Rare Plant Rank 2A: Plants Presumed Extirpated in California, But Common Elsewhere 


Plants with a California Rare Plant Rank of 2A are presumed extirpated because they have not been observed or 
documented in California for many years. This list only includes plants that are presumed extirpated in California, but 
more common elsewhere in their range. 


All of the plants constituting California Rare Plant Rank 2A meet the definitions of the California Endangered Species 
Act of the California Department of Fish and Game Code, and are eligible for state listing. Should these species be 
rediscovered, any impacts proposed to individuals or their habitat must be analyzed during preparation of 
environmental documents relating to CEQA, or those considered to be functionally equivalent to CEQA, as they meet 
the definition of Rare or Endangered under CEQA Guidelines §15125 (c) and/or §15380. 


California Rare Plant Rank 2B: Plants Rare, Threatened, or Endangered in California, But More 
Common Elsewhere 


Except for being common beyond the boundaries of California, plants with a California Rare Plant Rank of 2B would 
have been ranked 1B. From the federal perspective, plants common in other states or countries are not eligible for 
consideration under the provisions of the Federal Endangered Species Act. With California Rare Plant Rank 2B, we 
recognize the importance of protecting the geographic range of widespread species. In this way we protect the diversity 
of our own state's flora and help maintain evolutionary processes and genetic diversity within species. 


All of the plants constituting California Rare Plant Rank 2B meet the definitions of the California Endangered Species 
Act of the California Department of Fish and Game Code, and are eligible for state listing. Impacts to these species or 
their habitat must be analyzed during preparation of environmental documents relating to CEQA, or those considered to 
be functionally equivalent to CEQA, as they meet the definition of Rare or Endangered under CEQA Guidelines §15125 
(c) and/or §15380. 


California Rare Plant Rank 3: Plants About Which More Information is Needed - A Review List 


Plants with a California Rare Plant Rank of 3 are united by one common theme - we lack the necessary information to 
assign them to one of the other ranks or to reject them. Nearly all of the plants constituting California Rare Plant Rank 3 
are taxonomically problematic. For each California Rare Plant Rank 3 plant we have provided the known information 
and indicated in the "Notes" section of the CNPS /nventory record where assistance is needed. Data regarding 
distribution, endangerment, ecology, and taxonomic validity are welcomed and can be submitted by emailing the Rare 
Plant Program at rareplants@cnps.org. 





Many of the plants constituting California Rare Plant Rank 3 meet the definitions of the California Endangered Species 
Act of the California Department of Fish and Game Code, and are eligible for state listing. Impacts to these species or 
their habitat should be analyzed during preparation of environmental documents relating to CEQA, or those considered 
to be functionally equivalent to CEQA, as they may meet the definition of Rare or Endangered under CEQA Guidelines 
§15125 (c) and/or §15380. 


California Rare Plant Rank 4: Plants of Limited Distribution - A Watch List 


Plants with a California Rare Plant Rank of 4 are of limited distribution or infrequent throughout a broader area in 
California, and their status should be monitored regularly. Should the degree of endangerment or rarity of a California 
Rare Plant Rank 4 plant change, we will transfer it to a more appropriate rank. 

Some of the plants constituting California Rare Plant Rank 4 meet the definitions of the California Endangered Species 
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Act of the California Department of Fish and Game Code, and few, if any, are eligible for state listing. Nevertheless, 
many of them are significant locally, and we strongly recommend that California Rare Plant Rank 4 plants be evaluated 
for impact significance during preparation of environmental documents relating to CEQA, or those considered to be 
functionally equivalent to CEQA, based on CEQA Guidelines §15125 (c) and/or §15380. This may be particularly 
appropriate for: 


e The type locality of a California Rare Plant Rank 4 plant, 

e Populations at the periphery of a species' range, 

e Areas where the taxon is especially uncommon, 

e Areas where the taxon has sustained heavy losses, or 

e« Populations exhibiting unusual morphology or occurring on unusual substrates. 


Threat Ranks 


e 0.1-Seriously threatened in California (over 80% of occurrences threatened / high degree and immediacy of threat) 


e 0.2-Moderately threatened in California (20-80% occurrences threatened / moderate degree and immediacy of 
threat) 


e 0.3-Not very threatened in California (less than 20% of occurrences threatened / low degree and immediacy of 
threat or no current threats known) 


Notes: 


1. The above Threat Rank guidelines only represent a starting point in the assessment of threat level. Other factors, 
such as habitat vulnerability and specificity, distribution, and condition of occurrences, are also considered in setting 
the Threat Rank. 


2. Many of the Threat Ranks have not been reassessed since the time they were first designated after implementation 
of the Rare Plant Status Review Process, and therefore may not represent the current level of threats associated 
with a given taxon. 


3. The Threat Ranks do not designate a change of environmental protections. For instance a CRPR 1B.3 plant has 
the same environmental protections as a CRPR 1B.1 plant, and it is mandatory that both be fully considered during 
preparation of environmental documents relating to CEQA. 


State and Federal Status 


For each taxon with official status under the California Endangered Species Act (CESA), the Federal Endangered 
Species Act (FESA), and/or the Native Plant Protection Act (NPPA), the plant's status is presented. Our definitions 
conform to those found in California state law and federal regulations. 


CNDDB ELEMENT RANKINGE] 


Global Ranking 


The global rank (G-rank) is a reflection of the overall status of an element throughout its global range. Both Global and 
State ranks represent a letter+number score that reflects a combination of Rarity, Threat and Trend factors, 
with weighting being heavier on Rarity than the other two. 


Species or Natural Community Level 
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G1 = Critically Imperiled — At very high risk of extinction due to extreme rarity (often 5 or fewer populations), very 
steep declines, or other factors. 


G2 = Imperiled — At high risk of extinction due to very restricted range, very few populations (often 20 or fewer), 
steep declines, or other factors. 


G3 = Vulnerable — At moderate risk of extinction due to a restricted range, relatively few populations (often 80 or 
fewer), recent and widespread declines, or other factors. 


G4 = Apparently Secure — Uncommon but not rare; some cause for long-term concern due to declines or other 
factors. 


G5 = Demonstrably Secure — Common; widespread and abundant. 


Subspecies Level 


Subspecies receive a T-rank attached to the G-rank. With the subspecies, the G-rank reflects the condition of the entire 
species, whereas the T-rank reflects the global situation of just the subspecies or variety. For example: Chorizanthe 
robusta var. hartwegii. This plant is ranked G2T1. The G-rank refers to the whole species range i.e., Chorizanthe 
robusta. The T-rank refers only to the global condition of var. hartwegii. 


State Ranking 


The state rank (S-rank) is assigned much the same way as the global rank, but state ranks refer to the imperilment 
status only within California's state boundaries. 


$1 = Critically Imperiled — Critically imperiled in the state because of extreme rarity (often 5 or fewer 
occurrences) or because of some factor(s) such as very steep declines making it especially vulnerable to 
extirpation from the state/province. 


$2 = Imperiled — Imperiled in the state because of rarity due to very restricted range, very few populations (often 
20 or fewer), steep declines, or other factors making it very vulnerable to extirpation from the nation or 
state/province. 

$3 = Vulnerable — Vulnerable in the state due to a restricted range, relatively few populations (often 80 or fewer), 
recent and widespread declines, or other factors making it vulnerable to extirpation. 

$4 = Apparently Secure — Uncommon but not rare; some cause for long-term concern due to declines or other 
factors. 


$5 = Secure — Common, widespread, and abundant in the state. 


Notes: 


Other considerations used when ranking a species or natural community include the pattern of distribution of the 
element on the landscape, fragmentation of the population/stands, and historical extent as compared to its modern 
range. It is important to take a bird's eye or aerial view when ranking sensitive elements rather than simply 
counting element occurrences. 


Uncertainty about the rank of an element is expressed in two major ways: 
e By expressing the ranks as a range of values: e.g., S2S3 means the rank is somewhere between S2 and S3. 
e By adding a ? to the rank: e.g., S2? This represents more certainty than S2S3, but less certainty than S2. 
Other symbols: 


¢« GH-All sites are historical; the element has not been seen for at least 20 years, but suitable habitat still exists 
(SH = All California sites are historical). 


« GX-All sites are extirpated; this element is extinct in the wild (SX = All California sites are extirpated). 
e GXC - Extinct in the wild; exists in cultivation. 

« G1Q - The element is very rare, but there are taxonomic questions associated with it. 

« T- Rank applies to a subspecies or variety. 
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Occurrence Data from DFG California Natural Diversity Databasel2! 


Element Occurrence (EO) 


e Element: A plant, animal, or natural community tracked by the natural heritage program. 
e Occurrence: The specific location(s) where an element is known to occur. 


Definition of plant EOs in California: A population or group of populations found within 0.25 miles and not separated 
by significant habitat discontinuities. 


Total # of Known Element Occurrences / Occurrence Count 
The current number of occurrences for a particular element. 
Element Occurrence Ranks 


An element's Occurrence Rank is a ranking of the quality of the habitat and the condition of the population at that 
location. The possible values for Occurrence Rank are: 


« A- Excellent 

e B- Good 

e C- Fair 

e D- Poor 

e X- None (extirpated or possibly extirpated element occurrences) 
e U - Unknown 


Population Status 


Displays number of element occurrences that have been seen and/or not seen within the past 20 years. Element 
occurrences that have not been seen within the past 20 years are considered historic. 


Presence 


Presence refers to the condition of the occurrence at the site when it was last observed. The possible values for 
Presence are: 


e Presumed Extant: The most common entry. An occurrence is presumed to still be in existence until evidence to 
the contrary is received by the CNDDB. 


¢ Possibly Extirpated: Evidence of habitat destruction or population extirpation has been received by the CNDDB 
for this site, but questions remain as to whether the element still exists. 


e Extirpated: Only used when the element has been searched for but not seen for many years or when the habitat is 
destroyed at this site. 


Biology 
Life Form 


A brief description of plant duration and life form. The information is primarily developed from published and 
unpublished literature and from herbarium material. Our simplified classification system is as follows: 


Duration: 


e Annual: Grows from seed and reproduce within a single year. 


e Perennial: Lives more than one year. 
(Annual/Perennials are variable depending on environment and conditions.) 
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Growth Form: 


¢ Herbs: Plants that are herbaceous and lack above-ground woody tissue. 
¢ Bulbiferous herb: Plants have fleshy underground storage organs typically derived from scale leaves (this 
category includes cormiferous and other similar plants in which storage organs have other origins). 
« Rhizomatous herb: Plants have underground stems (rhizomes), typically bearing shoots which develop into 
new plants. 


e Stoloniferous herb: Plants have above-ground runners (stolons) which typically root and produce new plants. 
e Shrubs: Smaller woody perennials that retain most of their above-ground woody tissue and are typically many- 


stemmed. 
e Leaf succulents: Succulents with thick, fleshy leaves. 


¢« Stem succulents: Succulents with thick, fleshy stems and reduced or absent leaves. 


e Trees: Larger woody perennials that retain all of their above-ground wood tissue and are typically single-stemmed. 
e Vines: Twining woody perennials requiring external support for growth. 


e Mosses: Small green plants (one of three groups of bryophytes) with structures that resemble miniature leaves and 
stems. The leaves generally have a midrib called a costa. The sporophyte (the spore-bearing structure) is 
persistent for weeks. 


e Liverworts: Small green plants (one of three groups of bryophytes). There are both leafy and thalloid types - leafy 
liverworts lack a midrib on the leaves, while thalloid liverworts have no leaves. The sporophyte is short-lived. 
e Leaf Condition (for shrubs, trees, vines only): 
e Deciduous: Plants shed their leaves for part of the year. 


e Evergreen: Plants retain their leaves for an entire year. 


¢ Special Habitat: 
e Aquatic: Plants are submerged or floating on the water surface. 


e Emergent: Plants are rooted in water but bear some foliage out of the water. 


e« Mode of Nutrition: 
¢« Achlorophyllous: Plants lack chlorophyll and live on existing organic matter in the soil. 


e« Hemiparasitic: Plants are connected to host plants and derive energy, water, and minerals from them, but also 
maintain their own functional root systems or photosynthetic surfaces. 


e Parasitic: Plants are connected to host plants and rely solely on them for energy, water, and nutritional 
requirements. 


e Carnivorous: Plants trap insects and other small animals and derive nourishment from them. 


As in most classifications, some of the above distinctions are somewhat arbitrary, particularly the divisions between 
growth forms. Furthermore, plant growth form can vary depending on geography and local environmental conditions. 
Perennials that are often referred to as either suffrutescent herbs or subshrubs present special difficulties. Generally, if 
these plants die back seasonally to the ground or to a small crown of woody tissue we classify them as herbs, and if 
they retain much or all of their woody above-ground tissue we call them shrubs. 


Blooming Period 


The month(s) when each rare plant is typically in bloom. For ferns and other spore-bearing plants, we give the months 
when spores are released and spore-bearing structures such as sori are typically present on the plant. We do not 
included any comparable information for gymnosperms and nonvascular taxa. 

Note: Months in parentheses are uncommon. 


Habitats 


One or more habitats in which a rare, threatened, or endangered plant is typically found. This information is compiled 
from field survey forms, unpublished reports, original descriptions, floras, and herbarium material. Note that for habitats 
which typically occur within a broader matrix of another habitat, we usually list both. For example, a rare plant from 
Meadows and Seeps occurring in a matrix of Upper Montane Coniferous Forest would typically have its habitat 
presented as "Meadows and Seeps, Upper Montane Coniferous Forest." 


http://rareplants.cnps.org/glossary.html 7/13 


7/16/2018 Inventory of Rare and Endangered Plants of California - CNPS 


Habitats follow brief characterizations outlined by Robert F. Holland and John O. Sawyer, Jr. and are presented in 


taxonomic rather than alphabetical order. Please refer to Holland (1986)5! for a more complete discussion of the types 
and their classification. 


Habitats: 


Coastal Dunes: Herbs or shrubs on coastal sand deposits from Del Norte to San Diego counties. Cover usually 
low near the beach, increasing with distance from salt spray and blowing sand. 


Desert Dunes: Sand accumulations east of the Pacific Crest from Modoc to Imperial counties. Vegetation on 
desert dunes varies considerably. Active dunes usually support only sparse herbs and grasses, but partially 
stabilized or stabilized dunes often will support shrubs, including mesquite and creosote bush. 


Inland Dunes: Mostly herbs, although shrubs may be locally important. Sand accumulations in and around the 
Great Valley. 


Coastal Bluff Scrub: Dense shrubs, prostrate to 1-2 meters tall. Typically on fairly steep, rocky sites exposed to 
considerable wind and salt spray because of proximity to the ocean. Many plants succulent, especially to the south. 
Found from Del Norte to San Diego counties. 


Coastal Scrub: Dense shrubs 0.5 to 2 meters tall with scattered grassy openings. Many plants dormant, even 
deciduous, during periods of water stress. Most sites have shallow rocky soils, frequently with a southern or 
western exposure. Many taxa adapted to fire by stump sprouting or high seed production. 


Sonoran Desert Scrub: Widely scattered creosote bushes with the considerable space between them sometimes 
occupied by ephemeral, colorful shows of annuals following particularly wet winters. Succulents and microphyllous 


trees conspicuous, especially in rocky environments. The part of Munz's (1959)!4 "Creosote bush scrub" found 
roughly south of the San Bernardino / Riverside county line. 


Mojavean Desert Scrub: Widely scattered creosote bushes with the considerable space between them sometimes 
occupied by ephemeral, colorful shows of annuals following particularly wet winters. At elevations of 600 meters or 


higher, succulents or microphyllous trees lacking. This habitat type constitutes most of Munz's (1959)! "Creosote 
bush scrub" found north of the San Bernardino / Riverside county line. 


Great Basin Scrub: Shrubs, ranging in height from very short, <20 centimeters, on very cold sites or shallow soils 
to 1 or 2 meters tall on warmer sites where soils are deeper. Perennial grasses occupy much of the space between 
shrubs. Found on the Modoc Plateau, high Cascade Range, Warner Mountains, High Sierra Nevada, and North 
Coast Ranges. 


Chenopod Scrub: Usually gray, intricately branched, microphyllous shrubs most commonly on fine-textured, 
alkaline and/or saline soils in areas of impeded drainage. Diversity usually low to monotonous. Saltbushes and 
greasewood frequently dominate. This vegetation occurs from Modoc County south to Mexico, including parts of 
the Great Valley and Inner South Coast Ranges. 


Chaparral: Impenetrably dense, evergreen, leathery-leaved shrubs that are active in winter, dormant in summer, 
and adapted to frequent fires either through resprouting or seed carry-over. There is a characteristic florula of fire- 
following annuals and short-lived perennials. Mature stands may exceed 3-4 meters in height. It occurs on diverse 
substrates, many of which support distinctive suites of edaphic indicators. Chaparral may be successional to 
conifer forests or oak woodlands, as tree seedlings can be found beneath the shrub canopies. 


Coastal Prairie: Dense, fairly tall (<1 meter) perennial sod- and tussock-forming grasses and grass-like herbs. 
They occur in two distinct settings: sandy marine terraces within the zone of coastal fog (usually <350 meters 
elevation, within a matrix of Northern Coastal Scrub), or on fine-textured soils of ridgetops beyond coastal fogs 
(usually >750 meters, within a matrix of Mixed Evergreen or North Coastal Conifer Forests). Intermittent from the 
Santa Cruz area north to southern Oregon. 


Great Basin Grassland: Perennial sod-forming and bunch grasses. Presumed to have once been widespread on 
the Modoc Plateau and northeastern California. Currently represented as scattered, mostly small, islands in areas 
where grazing pressure has been low and fire frequencies higher than surrounding scrubs. Both upland and 
bottom-land forms occur. 


Valley and Foothill Grassland: Introduced, annual Mediterranean grasses and native herbs. On most sites the 
native bunch grass species, such as needle grass, have been largely or entirely supplanted by introductions. 
Stands rich in natives usually found on unusual substrates, such as serpentinite or somewhat alkaline soils. 

Vernal Pools: Seasonal amphibious environments dominated by annual herbs and grasses adapted to germination 
and early growth under water. Spring desiccation triggers flowering and fruit set, resulting in colorful concentric 
bands around the drying pools. 

Meadows and Seeps: More or less dense grasses, sedges, and herbs that thrive, at least seasonally, under moist 
or saturated conditions. They occur from sea level to treeline and on many different substrates. They may be 
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surrounded by grasslands, forests, or shrublands. 


e Playas: Non-vascular plants and sparse, gray shrubs on poorly drained soils with usually high salinity and/or 
alkalinity, due to evaporation of water from closed basins. Found from the Modoc Plateau to Sonoran Desert and in 
the San Joaquin Valley. 


e Pebble or Pavement Plain: Herb- and grass-dominated openings of low cover, dominated by several cushion- 
forming plants endemic to dense, clay soils armored by a lag gravel of quartzite pebbles. Many of the dominant 
taxa are themselves rare plants. Found only in the San Bernardino Mountains. 


¢« Bogs and Fens: Wetlands, typically occupying sites sub-irrigated by cold, frequently acidic, water. Plant growth 
dense and low growing, dominated by perennials herbs or low shrubs. Saturated soils frequently allow substantial 
accumulations of "peat." From the Klamath Ranges to North Coast Ranges, along the North Coast and in the 
northern Sierra Nevada. 


e Marshes and Swamps: Emergent, suffrutescent herbs adapted to seasonally or permanently saturated soils. 
These include salt, brackish, alkali, and fresh water marshes, as well as swamps, with their woody dominants and 
hydrophytic herbs. Found throughout California. 


¢ Riparian Forest: Broadleaved, winter deciduous trees, forming closed canopies, associated with low- to mid- 
elevation perennial and intermittent streams. Most stands even-aged, reflecting their flood-mediated, episodic 
reproduction. These habitats can be found in every county and climate in California. 


e Riparian Woodland: Broadleaved, winter deciduous trees with open canopies associated with low- to mid- 
elevation streams. Most stands even-aged, reflecting their flood-controlled, episodic reproduction. This type tends 
to occupy more intermittent streams, often with cobbly or bouldery bedloads. 


¢ Riparian Scrub: Streamside thickets dominated by one or more willows, as well as by other fast-growing shrubs 
and vines. Most plants recolonize following flood disturbance. 


e Cismontane Woodland: Trees deciduous, evergreen, or both, with open canopies. Broadleaved trees, especially 
oaks, dominate, although conifers may be present in or emergent through the canopy. Understories may be open 
and herbaceous or closed and shrubby. This type occurs on a variety of sites below the conifer forests in 
Mediterranean California. 


e Pinyon and Juniper Woodland: Open stands of round-topped conifers to 5 meters. Understories frequently 
comprised of shrubs and herbs seen in adjacent stands lacking trees. They often form broad ecotones between 
higher elevation forests and lower elevation scrublands or grasslands. 


e Joshua Tree Woodland: Joshua trees with open canopies are usually the only arborescent species present. 
Shrubstories typically are diverse mixtures of microphyllous, evergreen shrubs, semi-deciduous shrubs, semi- 
succulents, and succulents. 


¢ Sonoran Thorn Woodland: Succulents, microphyllous herbs and shrubs, especially of rocky environments. Tree- 
like plants the visual dominant. 


e Broadleaved Upland Forest: Stands of evergreen or deciduous, broadleaved trees 5 meters or more tall, forming 
closed canopies. Many, but not all, with very poorly developed understories. Several are seral to montane conifer 
forests. It includes the "mixed evergreen forest" of the Coast Ranges. 


e« North Coast Coniferous Forest: Needle-leaved evergreen trees in usually quite dense stands that may attain 
impressive heights. Usually on well-drained, moist sites within the reach of summer fogs, but not experiencing 
much winter snow. This type occurs in the wetter parts of the North Coast Ranges. 


e Closed-cone Coniferous Forest: Dense, even-aged stands dominated by serotinous-coned conifers. Most stands 
are even-aged due to fire establishment. Usually associated with sterile, rocky soils, strong and steady winds, and 
impaired drainage. Many open stands have understories composed of chaparral or coastal scrub species from 
surrounding areas. Found in most areas, except for the Great Valley or deserts. 


¢« Lower Montane Coniferous Forest: Open to dense stands of conifers found at lower and middle elevations in the 
mountains. Broadleaved trees may be present in the understory. Shrubstories may be dense assemblages of 
chaparral species, especially in seral stands. The upper limit of lower montane coniferous forests more or less 
coincides with the elevation of maximum annual precipitation. 


e Upper Montane Coniferous Forest: Open to dense conifer forests, found at high elevations in the mountains. 
Trees tend to be somewhat shorter than at lower elevations. Shrubstories tend to be open, drawn from adjacent 
montane chaparral species, or lacking. Above the elevation of maximum precipitation, with growing seasons 
curtailed by winter snow accumulations. 


e Subalpine Coniferous Forest: Conifer forests and associated clearings of highest elevations of tree 
establishment. This type occurs in areas where substantial snowpack accumulation and cold temperatures limit the 
growing season to three months or less. 
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e Alpine Boulder and Rock Field: Fell-fields, talus slopes, and meadows found above forest line. Favorable sites 
may develop continuous turf, but in most areas plants are tucked between large nurse rocks that provide protection 
from harsh winter conditions. 


¢ Alpine Dwarf Scrub: Compact, woody subshrubs above forest line, adapted to short growing seasons resulting 
from snow accumulation or harsh winter winds. 


Habitat Modifiers 


Descriptors that denote substrate type, hydrological information, etc., are often used to modify habitat types as follows: 


e "(descriptor)" pertains only to the habitat type immediately preceding 
e "descriptor" prior to habitat types pertains to a// habitats 


Typical Modifiers 


sandy serpentinite burned areas  bajadas 


gravelly granitic disturbed areas lake margins 

rocky carbonate roadsides streambanks 

scree gabbroic openings 

talus volcanic edges freshwater (used for Marshes and Swamps) 
metamorphic mesic coastal salt (used for Marshes and Swamps) 

alkaline clay vernally mesic maritime (used for Chaparral) 

acidic pumice seeps coastal 
loam 

Distribution 


The distribution of the taxon is described by county or island within California, together with other states and countries 
where we know the plant to exist. We record only natural occurrences of rare plants, or occurrences that have been 
reestablished within the species' historic range as part of an approved recovery plan. For example, although both 
Northern California black walnut (Jug/ans hindsii) and Monterey pine (Pinus radiata) are widely planted within the state, 
we track only the few natural occurrences of these taxa. When we indicate that a particular plant occurs in a particular 
county, we are making a positive statement that is based upon specimens, photographs, the literature, or field 
observations. In no way does this imply that a plant does not occur in other counties in California or in other states. Our 
understanding of plant distribution constantly improves, and new localities for rare plants are discovered often in 
unpredicted circumstances. 


The following symbols are used as modifiers preceding counties, quads, and/or states to express extirpation and/or 
uncertainty: 


« * Presumed extirpated 

e ? Uncertain about distribution or identity 

e ?* Uncertain about distribution, but presumed extirpated if once present 
e (?) Occurrence confirmed, but possibly extirpated 


Counties and Islands 


Three letter codes have been attributed for each county and island within California to maintain and manage swift data 
control of the Inventory. In turn, these codes are used as abbreviations in the "Notes" section on the plant detail page 
for some taxa. 


County and Island Codes: 


ALA Alameda MEN Mendocino SIE Sierra 
ALP Alpine MER Merced SIS Siskiyou 
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AMA Amador MOD Modoc SJQ San Joaquin 
ANA Anacapa Isl. MNO Mono SLO San Luis Obispo 
BUT Butte MNT Monterey SMI San Miguel Isl. 
CAL Calaveras NAP Napa SMT San Mateo 
CCA Contra Costa NEV Nevada SNI San Nicolas Isl. 
COL Colusa ORA Orange SOL Solano 

DNT Del Norte PLA Placer SON Sonoma 

ELD El Dorado PLU Plumas SRO Santa Rosa Isl. 
FAR Farallon Isl. RIV Riverside STA Stanislaus 

FRE Fresno SAC Sacramento SUT Sutter 

GLE Glenn SBA Santa Barbara TEH Tehama 

HUM Humboldt SBD San Bernardino — TRI Trinity 

IMP Imperial SBR Santa Barbara Isl. TUL Tulare 

INY Inyo SBT San Benito TUO Tuolumne 
KNG Kings SCL Santa Clara VEN Ventura 

KRN Kern SCM San Clemente Isl. YOL Yolo 

LAK Lake SCT Santa Catalina Isl. YUB Yuba 

LAS Lassen SCR Santa Cruz 

LAX Los Angeles SCZ Santa Cruz Isl. | BA Baja California 
MAD Madera SDG San Diego GU Isla Guadalupe, Baja 
MPA Mariposa SFO San Francisco SA South America 
MRN Marin SHA Shasta SO Sonora, Mexico 
Quadrangles 


To provide more detailed location information, we cite the U.S. Geological Survey (USGS) 7.5 minute quadrangle 
(quad) map for all plants on CNPS Lists 1, 2, and 3, as well as some plants on List 4 (please see warning about quad 
maps for List 4's below). We employ a modified version of the quad numbering system previously used by the 
California Department of Water Resources. Please follow this link to translate this system's quad numbers into USGS 
topographic map names or vice versa. In those few cases where a quad is listed without a letter following the number, 
this indicates that our occurrence data are too vague to pinpoint its location on a 7.5 minute quadrangle. As with 
counties, this is positive siting information - when we indicate that a plant has been reported from an area on a 
topographic quad, it is based on hard data. In no way does this imply that a plant does not occur on a topographic quad 
we have not listed; rather, it may be there but botanists have yet to find it. As with distribution, quads are also often 
modified with the symbols "*" and "?", which respectively express extirpation and uncertainty (see above). 


Quad data is not available for all List 3 and 4 plants. For those that do contain this data, it has not been quality 
controlled and is potentially incomplete, inaccurate, and/or out of date. Please use caution when referencing this 
information. We are currently working hard to maintain this data and hope to provide accurate and up to date 
information in the near future. 


A complete list of California USGS quads is available here. Alternatively, an abbreviated index of only quads occupied 
with taxa included in the /nventory is available here. 


Elevation 


An elevational range is provided for each taxon in meters. The stated range is for the California portion of a plant's 
range only (if the taxon also occurs outside the state). These elevational range data are accumulated from literature, 
herbarium specimens, and field survey information. 


Notes 


Many entries include additional notes on distribution, endangerment, relationship to names in The Jepson Manual, or 
important literature citations. We again include information about legal status and endangerment in neighboring states 
in the notes; official state designations are specifically indicated as such and capitalized, as in "State-listed as 
Endangered in OR". We make a special effort to indicate missing information about distribution, endangerment, or 
taxonomy for each entry, in the hope that knowledgeable users will fill in the gaps. 
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Abbreviations that are commonly used in the notes include: 


ACEC Area of Critical Environmental Concern NA 
AFB Air Force Base NF 
BA Botanical Area NM 
BLM Bureau of Land Management NP 
CalTransCalifornia Department of Transportation NS 
Cyn. Canyon Pk. 


DFG California Department of Fish and Wildlife Pt. 
DOD United States Department of Defense RNA 
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North America 
National Forest 
National Monument 
National Park 

National Seashore 
Peak 

Point 

Research Natural Area 
State Park 

State Reserve 


ER Ecological Reserve SP 
Ft. Fort SR 
HCP Habitat Conservation Plan 

Mt. Mount 

Mtn. Mountain 


Mtns. Mountains 


TNC _ The Nature Conservancy 

USFS _ United States Forest Service 
USFWSUnited States Fish and Wildlife Service 
WA Wildlife Area 


Threats: Includes information on significant threats to the plant over its range in 
California. Typical threats provided in the notes section include, but are not limited to 


the following: 


development 
urbanization 
agriculture 


logging 


vehicles 
horticultural collecting 
illegal dumping 


road construction 
road maintenance 
road widening 


grazing 
overgrazing 


recreational activities 


military activities 


foot traffic (i.e. from people) Border Patrol activities 


energy development 
pipeline construction 


mining 

sand mining 
gravel mining 
carbonate mining 
limestone mining 


flood control projects 
hydrological alterations 
inundation 


innappropriate grazing water diversions 


trampling 

feral herbivores 
feral pigs 

feral goats 


Literature Cited 


waterway channelization 
groundwater pumping 
flood control 


alteration of fire regimes 
fire suppression 
frequent wildfires 


competition 
non-native plants 
introgression with... 
hybridization with... 


meadow succession 
erosion 

habitat loss 

habitat alteration 
habitat disturbance 


1. “ Abrams, L.R. 1923-1960. An Illustrated Flora of the Pacific States, Washington, Oregon and California. Vol. 4 by 
R. Ferris. Stanford University Press. Stanford, CA. 4 vols. 


2. * California Department of Fish and Wildlife, Natural Diversity Database. 2010. Metadata Description of CNDDB 
fields. RareFind 4 internet application. Accessed November 5, 2010. 

3. “ California Department of Fish and Wildlife, Natural Diversity Database. 2010. Special vascular plants, bryophytes, 
and lichens list. Quarterly publication, October 2010. 85 pp. Available online at: 
http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/SPPlants.pdf. 
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A 


Acid soil—A soil with a pH value below 7.0. A soil that has a preponderance of 
hydrogen over hydroxyl ions in the soil solution. 


Aeration—To be exposed to air; to cause air to circulate through a medium. 
Aerobic—In the presence of oxygen. 


Aggregate, soil—A group of soil particles cohering so as to behave as a unit; 
includes mineral soil and organic matter. 


Alkaline soil—A soil for which the pH reading is above 7.0. 


Amendment—Any material, such as lime, gypsum, compost, sawdust, or 
synthetic conditioner, that is worked into the soil to make it more productive. 
Strictly speaking, a fertilizer is also an amendment, but the term amendment is 
used more commonly for added materials other than fertilizer. 


Anaerobic—Able to live and grow where there is no air or free oxygen. 


Anion—A negatively charged ion, such as sulfate (SO4-) and phosphate (PO,-). 


Annual—A plant that germinates, grows, flowers, produces seed, and dies in the 
course of a single growing season. 


Anthocyanin—Any of a class of water-soluble pigments, including most of those 
imparting red or blue color to fruits or flowers. 


Available nutrient—That quantity of a nutrient element or compound in the soil 
that can be readily absorbed and assimilated by growing plants. 


Available water—The amount of water held in the soil that can be extracted by 
plants. 
Axil—The angle formed by a leaf or branch with the stem. 


top 
B 


Bacillus thuringiensis (B.t.)—A bacterium that produces a protein crystal that 
damages the gut of insects (mostly caterpillars), formulations of which are used 
as insecticides. 
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Band application—An application in which a material such as fertilizer or 
herbicide is applied in a narrow line along a row of plants or in a circle around 
individual plants. 


Biennial—Plant that completes its life cycle in two years or growing seasons, 
with a dormant period in between. It produces leaves the first year and flowers 
and seeds the second. 


Biodegradation—The breaking down of a chemical by organisms in the 
environment. 


Biological control—The action of parasites, predators, or pathogens in 
maintaining another organism’s population density at a lower average level than 
would occur in their absence. Biological control may occur naturally or from 
manipulation or introduction of biological control agents by people. 


Blanch—Protecting plant stems (leeks), bulbs (fennel), or heads (cauliflower) 
from sunlight and the elements. This enhances succulence and prevents 
discoloration. 


Blight—A disease characterized by sudden, severe, and extensive spotting, 
discoloration, wilting, or destruction of leaves, flowers, stems, or entire plants, 
usually attacking young, growing tissues (in disease names, often coupled with 
the name of the affected part of the host, e.g., leaf blight, blossom blight, shoot 
blight). 


Bolting (going to seed)—Flowering prematurely, usually due to unsuitable 
climatic conditions at certain stages of growth. Spinach, lettuce, celery, broccoli, 
and endive are plants that are prone to bolting. 


Bone meal—Cooked bones ground to a meal without any of the gelatin or glue 
removed. Steamed bone meal has been steamed under pressure to dissolve part 
of the gelatin. 


Bramble—Any shrub with thorns in the rose family; usually refers to blackberries 
and raspberries. 


Broadcast application—The application of a fertilizer or herbicide to the entire 
surface of a bed or field, or the sowing of seed by scattering it uniformly or 
randomly over the soil or container surface, rather than sowing in rows. 


Buffer capacity of soils-The ability of the soil to resist a change in its pH 
(hydrogen ion concentration) when acid-forming or base-forming materials are 
added to the soil. 


Button—The small heads of broccoli or cabbage that form as a result of seedlings 
being exposed to freezing temperatures. 


top 
Cc 


Cane—The flexible stem of a plant such as raspberry, blackberry, or grape. 


Carbon dioxide (CO3)—A colorless, odorless gas found in the air that is 


absorbed by plants and exhaled by animals. 


Carboninitrogen ratio—The ratio of the weight of organic carbon to the weight 
of total nitrogen (mineral plus organic forms) in soil or organic matter. 


Carotenoid—Any of a number of orange-red or yellow pigments similar to 
carotene found in leaves, fruits, and flowers. 


Caterpillar—the larva of a butterfly, moth, sawfly, or scorpionfly. 


Catfacing—Disfigurement or malformation of fruit, caused by low temperature at 
flowering, insects, and other factors. 


Cation—An ion carrying a positive charge of electricity. Soil cations include 
calcium Ca++ and sodium Na++. 


Cation exchange capacity (CEC) -The capacity of a soil to exchange cations 
with the soil solution. Often used as a measure of potential soil fertility. 
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Certified seed or planting stock-Seeds, tubers, or young plants certified by a 
recognized authority to be free of or to contain less than a minimum number of 
specified pests or pathogens. 


Chlorophyll—The green pigment of plants that captures the energy from 
sunlight necessary for photosynthesis. 


Clay—A minute, mineral soil particle less than 0.002 millimeter in diameter. 


Cloche—A portable glass or plastic cover for a plant or row of plants to protect 
plants from cold temperatures. 


Cold frame—A low structure with a translucent top, used for protecting plants 
from the weather and for hardening-off young seedlings. 


Cole crops—Member of the species Brassica oleracea, including cabbage, 
broccoli, cauliflower, and Brussels sprouts. 


Compaction—A state where soil particles are forced closely together, reducing 
pore space. 


Companion planting—The practice of interplanting different plant species to 
reduce pest problems or improve plant growth. 


Complete fertilizer—A fertilizer that contains nitrogen, phosphorus, and 
potassium. 


Compost—tThe stable, earthy smelling end-product of animal and plant 
decomposition. 


Compost tea—A low-nutrient liquid fertilizer that results from hanging a mesh 
bag of compost in water for 1 to 2 days. 


Cool-season crop—A crop that grows best during the cool temperatures of 
spring and fall. 


Cotyledon—The leaf or leaves of the embryo, also called seed leaf or first leaf. 
The “true leaves” are the larger leaves that emerge next. 


Cover crop—A crop that covers and improves the soil in which it is grown; 
usually grasses and legumes sown in late summer or fall. 


Crop rotation—Growing crops of a specific family in different areas of the garden 
each year to avoid soil-borne diseases and nutrient depletion. 


Cross-pollination—The movement of pollen from one flower to another, either 
on the same plant, between different plants of the same cultivar, between plants 
of different cultivars, and sometimes between plants of different species. 


Crown—The part of a plant where the roots and stem meet, usually at soil level. 
Also used to refer to the shortened stem of a strawberry plant, from which roots, 
leaves, and fruit arise. On a tree, all the branches that hold the leaves are 
collectively called a crown. 


Cultivar—Cultivated variety; a subdivision of a species; a result of human 
selection. 


Cultivation—Preparation of the soil for growing plants; tilling or hoeing soil to 
eliminate weeds. 


Cultural control—The use of gardening techniques to control pest populations. 


Curing—Holding potato tubers or sweet potato roots under warm, humid 
conditions that favor wound healing. 


top 


D 

Damping-off—A complex of water molds (fungi) that attacks seedlings, causing 
them to wilt and die. These fungal pathogens—Phytophthora, Pythium, and 
Rhizoctonia—thrive in wet, humid conditions and are the causal agents. 


Day-neutral plant—A plant that will flower under any day length. 


Days to maturity—The number of days between planting and first harvest. 
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Determinate—Growth that is limited; “self-topping” type of tomato plant having 
a terminal point that stops growing and sets fruit. 


Direct sow (“in situ”)—Sowing seed in the ground where the plant will grow to 
maturity. 


Dolomite—A natural material used for liming soils in areas where both 
magnesium and calcium are needed. Made by grinding dolomitic limestone, which 
contains magnesium carbonate, MgCO3, and calcium carbonate, CaCO3. 


Double-dig—Method of soil preparation used by bio-intensive gardeners. 
Requires removing the soil to the depth of one spade blade and then digging 
down an equal distance, breaking up and mixing organic matter into the subsoil. 


Drill—A shallow furrow in which seeds are sown. 


Drip irrigation—A water-conserving irrigation system of plastic tubing with small 
holes that allows water to drip out and reach the root zone of plants. 


Drainage—The movement of water through the soil. 


E 


Erosion—The gravitational loss of soil by the action of wind, water, and ice. 
Eutrophication—Nutrient enrichment and oxygen depletion of a water body. 
Evapotranspiration—The combined evaporation of water from soil, water, and 
plant surfaces, and the transpiration of water through the plant and out through 


leaf stomata. 


Eye—A collection of several buds on the surface of a potato tuber, one of which 
will sprout and form a new stem when conditions are favorable. 


F 


Fallow—Cultivated land that is allowed to lie idle to accumulate moisture and 
restore nutrients. 


Family—A taxonomic division of an order. Usually a family comprises two or 
more genera, but one genus possessing sufficiently distinctive characters may 


form a family. 


Feeder roots—The youngest roots with root hairs, important in absorption of 
water and minerals. 


Fertilizer—Any natural or manufactured material added to the soil in order to 
supply one or more plant nutrients. 


Fertilizer burn—The browning or wilting, and in extreme cases, killing of plants 
from exposure to excessive fertilizer salts on the leaves or roots. 


Fertilizer grade—An expression that indicates the weight percentage of plant 
nutrients in a fertilizer. Thus a 10-20-10 grade contains 10 percent nitrogen (N), 


20 percent phosphoric acid (P205) and 10 percent potash (K20). 


Floating row covers—Lightweight, gauzy, polyester fabric laid directly over a 
crop to accelerate growth and give protection. 


Floret—A small flower, usually one of a dense cluster. 


Floricane—Two year-old cane on raspberries and blackberries that flowers, fruits, 
and then dies. 


Foliage—Leaves in general, such as on a branch. 


Foliar—Applied to or affecting the foliage (i.e., foliar fertilizers, foliar 
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nematodes). 


Frass—Plant tissue mixed with excrement produced by boring insect larvae. It 
often resembles wet sawdust. 


Frost pocket—A depression in the terrain into which cold air drains, but cannot 
escape, thereby subjecting plants to freeze injury. 


Fruiting wood—On grapevines, the one-year-old cane that will produce the 
current year’s fruit. 


Full sun—A site that receives at least six to eight hours of direct sun each day 
during the growing season. 


Furrow—A shallow trench made in garden soil for planting seeds or transplants. 


top 


G 


Genus (pl. genera)—1) Groups of closely related species clearly distinguished 
from other plants. 2) The first name of an organism in the binomial system of 
classification. 


Germination—The initiation of active growth by the embryo, resulting in the 
rupture of seed coverings and the emergence of a new seedling plant capable of 
independent existence. 


Glycoalkaloid—A bitter-tasting compound present in potato foliage and in the 
epidermis of potato tubers. 

GMO-—A genetically modified organism. 

Green manure—A cover crop that is turned into the soil before it flowers and is 


allowed to decay and enrich the soil. 


Greensand—A natural source of potassium containing about 7% potash plus 32 
trace elements. 


Growing season—The period from the last spring freeze until the first freeze in 
the fall. 


Guano—The decomposed, dried excrement of birds and bats, used as a fertilizer. 


Gypsum (CaSO4e2H20)—The common name for calcium sulfate, also called 


landplaster, a mineral used in the fertilizer industry as a source of calcium and 
sulfur. 


H 


Hardening off—The process of gradually acclimatizing a plant that has been 
raised indoors to lower temperatures or more severe conditions, so that it is not 
severely checked when planted out. 


Heavy metals—The heavy metals of concern to gardeners are lead, zinc, nickel, 
arsenic, copper, and cadmium. These metals can be toxic to plants (and a 


potential risk to humans) when they accumulate to high levels in the soil. 


Heeling in—Covering the roots of dormant plants with soil or mulch for short 
periods. 


Heirloom plants—Cultivars of flowers, fruits, and vegetables that are open- 
pollinated, in use prior to 1945, and preserved by farmers and gardeners. 


Hilling-up—tThe process of periodically putting soil around the stems of plants to 
encourage rooting and protect plant parts from the sun. Examples: Potato, leeks. 


Horticultural oils—Highly refined petroleum-based or seed-derived oils that are 
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manufactured specifically to control pests on plants. 


Hotbed—A cold frame with soil heated by electric cables or decomposing animal 
manure, used for raising plants and forcing vegetables early in the year. 


Humus—A complex colloid resulting from the end-state of organic matter 
decomposition in the soil. Humus holds relatively large amounts of water and 
nutrients. 


Hybrid—Plant or animal derived from a cross between genetically different 
parents. F1 hybrids are seeds harvested from the crossing of two pure inbred 
lines, to produce plants with desirable traits, such as increased vigor, uniformity, 
and disease resistance. 


top 
I 


Indeterminate—Often used to describe a type of tomato plant with a 
vegetative, terminal growing-point that does not set fruit and continues to grow 
through the season. 


Inoculant—A microorganism that is introduced into the soil to improve growth of 
legume crops. 


Inorganic—Being or composed of matter other than plant and animal (carbon- 
based); often of mineral origin. 


Instar—The stage in the life of an arthropod between molts. These are usually 
numbered, such as “2nd instar.” 


Integrated pest management (IPM)—A pest management strategy that 
focuses on long-term prevention or suppression of pest problems through a 
combination of techniques such as biological, physical, cultural, and chemical 
control practices. 


Invasive—A species of plant, animal or insect that is 1) alien to an ecosystem, 
and 2) whose introduction causes or is likely to cause economic or environmental 
harm or harm to human health. 


Ion—An electrically charged particle. In soils, an ion refers to an electrically 
charged element or combination of elements. 


J 


Juglone—A toxic, natural, chemical defense mechanism of certain trees, e.g., 
walnut, butternut, to reduce competition for resources. Plants such as tomato, 
potato, blackberry, blue- berry, azalea, mountain laurel, rhododendron, red pine, 
and apple may be injured or killed within one to two months of growth within the 
root zone of these trees. 


K 


Kelp—Any of several species of seaweed harvested for use as a fertilizer or plant- 
growth activator. 


L 


Landscape fabric—A loosely intertwined fabric that is placed over the soil as a 
mulch to inhibit weed growth. 


Larva (pl. larvae)—The immature form of insect that develops through the 
process of complete metamorphosis, including egg, several larval stages, pupa, 
and adult. In mites, the first-stage immature is also called a larva. 


Leaching—The movement of salts, nutrients, and other materials in water 
through the soil profile. 

Leaching accounts for nutrient losses but can also be beneficial in ridding a soil of 
excess Salts. 
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Legume—A dry fruit with two seams in the outer wall. Example: Black locust. 


Lime—A white or grayish mineral compound (limestone) used to reduce soil 
acidity and to supply calcium for plant growth. Ground limestone (calcium 
carbonate), hydrated lime (calcium hydroxide), and burned lime (calcium oxide) 
are types of lime. 


Loam—tThe textural class name for soil having a moderate amount of sand, silt, 
and clay. Loam soils contain 7 to 27 percent clay, 28 to 50 percent silt, and less 
than 52 percent sand. 


Lodging—When high winds push over tall, unsupported plants like corn or 
hollyhock. 


Long-day plant—A plant that requires a night shorter than its critical dark 
period, usually 12 hours or less, to flower. 


top 
M 


Macroclimate—30-year weather patterns that are independent of soils or 
topography (state and regional level). Example: Average spring and fall frost- 
dates. 


Macronutrient—A nutrient needed in large amounts by plants: oxygen, 
hydrogen, nitrogen, phosphorous, potassium, magnesium, calcium, and sulfur. 


Mature (plant)-Able to produce flowers (reproduce); contrasts with juvenile, 
which is unable to produce. 


Mesoclimate—Affected by bodies of water, impervious surfaces, and topography 
(neighborhood and town/city level). Example: Heat sinks in cities; dry, southern 
slopes. 


Microbe—Microorganism; an organism of microscopic size. 


Microbial pesticide—Pesticide that consists of bacteria, fungi, viruses, or other 
microorganisms and is used for control of weeds, invertebrates, or plant 
pathogens. 


Microclimate—Environmental conditions around a plant- from 2 feet down in the 
soil to 3 - 4 times the height of the plant. Example: Plants shading one another. 


Microorganism—An organism of microscopic size, such as a bacterium, virus, 
fungus, viroid, or mycoplasma. 


Micronutrient—A nutrient needed in small amounts by plants; also called a trace 
or minor element. 


Midrib—The central or main vein of a leaf. 


Mulch—A material applied to the surface of a soil to conserve moisture, stabilize 
soil temperature, suppress weed growth, protect plant roots from heat or cold, or 
to keep fruit clean. 


top 
N 


Natural enemies—Predators, parasites, or pathogens that are considered 
beneficial because they attack and kill organisms that we normally consider to be 
pests. 


Natural selection—The natural process in which individuals best suited to the 
environment are more likely to survive and reproduce. 


Nematodes—Microscopic, unsegmented, parasitic round- worms that live in 
water, soil, and plants; usually not visible to the naked eye. 
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Nitrogen fixation—In soils, the conversion of free nitrogen from the air by soil 
organisms to nitrogen compounds that eventually become available to plants. 


Nodules—Swellings on the roots of legumes where nitrogen-fixing bacteria live. 
Nutrient—Substance needed by an organism for growth and reproduction. 


Nutrient cycle—Path of a chemical through the environment. 


O 


Offset—Plant produced at the base of the parent plant and easily detached from 
it. 


Open-pollinated—Seed produced from natural, random pollination. Open- 
pollinated cultivars come true to type when seed is saved and replanted. 


Organic—Of plant or animal origin; containing carbon compounds. 


Organic matter—Plant and animal residues, such as leaves, trimmings, and 
manure, in various stages of decomposition. 


Organic soil—A general term applied to a soil or to a soil horizon that consists 
primarily of organic matter, such as peat soils, muck soils, and peaty soil layers. 


Ovary—Swollen bottom part of the pistil that contains the ovules or immature 
seeds. 


Ovipositor—The egg-laying apparatus; the external genetalia of the female. 


Oxygen, O2—A colorless, tasteless, odorless gas that is 1/5 of the volume of the 


atmosphere and shields the earth from UV radiation. 


top 
P 


Parasite, parasitoid—An organism that lives on or in another living organism 
(called a host) and obtains its food supply from the host. 


Parthenocarpic—Species or cultivar that produces fruits without pollination and 
fertilization. 


Pathogen—A disease-causing organism. 


Pelletized—1) The coating and forming into pellets of very small seed so they 
are easier to handle. 2) Coating and forming lime into pellets for ease and safety 
of distribution. 


Pesticide—Any substance or mixture intended for preventing, repelling, or killing 
insects, rodents, weeds, nematodes, fungi, or other pests. 


Pesticide resistance—The genetically acquired ability of an organism to survive 
a pesticide application at doses that once killed most individuals of the same 
species. 


Petiole—1) The leafstalk that connects the blade(s) to the twig. 2) The narrow 
stalk or stem by which the abdomen is attached to the thorax (Hymenoptera, 
wasps). 3) In ants, the node-like first segment of the abdomen. 


PpH—A measure of acidity or alkalinity of a medium. A pH value of 7.0 indicates 
neutral; lower values indicate acid, higher values indicate alkaline. 


Pheromone—A substance secreted by an organism to affect the behavior or 
development of other members of the same species; sex pheromones that attract 
the opposite sex for mating are used in monitoring certain insects. 
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Photosynthesis—The chemical process that green plants use to produce sugars 
(and oxygen) from carbon dioxide and water, thereby capturing solar energy for 
use in other chemical processes and tissue building activities of the plant. 

6 CO2 + 6 H20----------------- > SUGAR (CgH120¢) + 6 Oo 


Physiological disorder—A disorder caused by factors other than a pathogen; an 
abiotic disorder. 

Phytochemical—A chemical found in plants that provides human health benefits, 
including disease prevention. 


Pistil—The female seed-bearing organ of a flower consisting of ovary, style, and 
stigma. 


Pollen—Dust-like male bodies capable of fertilization of ovules. Each pollen grain 
contains two cells: the vegetative cell, from which the pollen tube develops and 
the generative cell, which produces sperm. 


Pollination—The transfer of pollen from the anther to the stigma. 


Pollinator—An insect or other source by which pollen is carried from one flower 
to another. 


Pollinizer—The producer of pollen or the cultivar used as a source of pollen for 
cross-pollination. 


Polytunnel—A structure covered with plastic films used for plant protection. 
Walk-in polytunnels (high tunnels) are approximately 6- to 8-ft. high at the ridge; 
low polytunnels are rarely more than 18-in. high. 


Potting medium (pl. media)—Material used for growing plants in containers. It 
may include vermiculite, perlite, coir, sand, peat, compost, bark, and/or soil. 


Predator—Any animal (including insects and mites) that kills and feeds on other 
animals (prey). 


Pre-sprout—Germinating seeds indoors between moist paper towels, rolled up 
and placed inside a perforated plastic bag. The sprouts are planted in the garden 
after radicles develop. 


Pricking out—Transferring thickly sown seedlings from the pot, pan, or seed tray 
in which they were sown into a larger container, giving them more space to 
develop. 


Primocanes—New, first-year canes on raspberries and blackberries. 


Puparium (pl. puparia)—A case formed by the hardening of the next to last 
larval skin, in which the pupa is formed (true flies, Diptera). 


top 
R 


Raised bed—A technique where the soil in the planting bed is elevated above 
ground level; it is often used where drainage is poor. 


Rhizome—Horizontal underground stems that serve as storage organs and a 
means of vegetative reproduction. An underground stem, unlike a root, may have 
nodes, buds, and primitive leaves, and may give rise to new plantlets. 


Root-Vegetative plant part that anchors the plant, absorbs water and minerals in 
solution, and often stores food. It is distinguished from a rhizome by not having 
nodes. 


Row-cover fabric—A spun-bonded polyester fabric used to protect plants from 
pest damage or harsh climate. 


Runner—1) A slender stolon with elongated internodes that grows vigorously 
across the ground. These root at the nodes that touch the ground, e.g., 


https://extension.umd.edu/hgic/resource-library/vegetable-gardening-glossary 


9/12 


7/16/2018 


Vegetable Gardening Glossary | University of Maryland Extension 


strawberries. 2) Stems (vine) of certain types of vegetable plants that grow 
vigorously across the ground, e.g., runner beans. 


Russeting—Thickening of the periderm on tubers of russet potato cultivars that 
occurs after vine senescence. 


S 


Sand—Individual rock or mineral fragments in soils having diameters ranging 
from 0.05 millimeter to 2.0 millimeters. Usually sand grains consist chiefly of 
quartz, but they may be of any mineral composition. 


Sanitation—Any activity that reduces the spread of pathogen inoculum, such as 
removal and destruction of infected plant parts or cleaning of tools and field 
equipment. 


Scarification—The chemical (soaking in buttermilk) or physical treatment 
(rasping with file or sandpaper) given to some seeds to break or weaken the seed 
coat sufficiently for germination to occur. 


Scientific name—A Latinized name, internationally recognized, of a species or 
subspecies. The scientific name of a species consists of the generic and specific 
names and the name of the describer of the species. 


Seed—Plant embryo with associated stored food encased in a protective seed 
coat. 


Seed piece—Portion of a potato tuber containing at least one eye that is planted 
to produce a new potato plant. 


Self-fertile (self-fruitful)— Plants that will set seed without cross-pollination. 


Self-pollination—The process by which pollen is transferred from the pollen- 
producing section of the plant to the pollen-receiving part of the plant of the 
same flower. 


Senescence—Natural process of decline and death of an entire plant or plant 
part. 


Side-dress—To apply fertilizer to the soil on the side(s) of growing plants to 
promote fruiting or more vigorous plant growth. 


Silt—(1) Individual mineral particles of soil that range in diameter between the 
upper size of clay, 0.002 mm, and the lower size of very fine sand, 0.05 mm. (2) 
Soil of the textural class silt containing 80 percent or more silt and less than 12 
percent clay. (3) Sediments deposited from water in which the individual grains 
are approximately the size of silt, although the term is sometimes applied loosely 
to sediments containing considerable sand and clay. 


Skeletonize—To remove leaf tissue between the veins, leaving the network of 
veins intact. 


Slow-release fertilizer—A fertilizer that is made by coating the particles with a 
wax, Clay, or other material to provide a predictable, slow release of the 


encapsulated nutrients. 


Soil—The outer, weathered layer of the earth’s crust that has the potential to 
support plant life. 


Soil block—A cube of compressed soil (or growing medium) made with a 
blocking tool. A single seed or sometimes a group of seeds is sown in the block. 


Soilless mix—Potting medium that contains a mixture of peat, vermiculite, 
perlite, compost, or other materials, but no mineral soil. 


Soil structure—The arrangement of individual soil particles. 
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Soil texture—The relative proportions of sand, silt, and clay of a mass of soil. 


Solarization—The practice of heating soil to levels lethal to pests and pathogens 
through application of clear plastic to the soil surface for 4 to 6 weeks during 
sunny, warm weather. 


Soluble salt—Salts from fertilizers and tap water that are dissolved in water. 


Stamen—tThe male, pollen-bearing part of the flower consisting of the anther and 
the slender filament that holds it in position. 


Staminate flower—Flower in which only the stamens (male reproductive parts) 
are present. 


Stolon—An aboveground stem that reclines or becomes prostrate and may form 
roots where nodes come into contact with the ground. 


Storage root—A root modified to store large amounts of water, carbohydrates, 
or starch. Example: Carrot. 


Subsoil—Soil layers of varying consistencies found beneath the topsoil. They 
contain little or no humus. 


Sucker—A shoot arising from the root or lower part of the stem of a plant. If 
suckers grow from stumps or around the bottom of the trunk, they are called 
stump sprouts. Common with species such as oak, elm, and birch. 


Systemic—Capable of moving throughout a plant or other organism, usually in 


the vascular system. 


top 
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Tender—Plants that can be injured by cold weather or frost. 


Thinning—1) Pulling or clipping the weak seedlings in a pot or row in order to 
leave the others room enough to develop. 2) Removing a branch or water sprout 
at the point where it joins a main stem, branch, or trunk. Watch this video that 
includes a clip on how-to thin seedlings. 


Tilth—The physical condition of a soil, e.g., aggregation, porosity, etc., and its 
ability to support seed germination and plant growth. 


Top dressing—A fertilizer or soil amendment applied to the soil or surface; 
usually incorporated by raking or irrigating. 


Topsoil—Uppermost layer of soil, usually darker and richer than the subsoil and 
with a higher content of nutrients and organic matter. 


Toxin—A poisonous substance produced by a living organism. 


Translocation—The movement of food or other materials from one part of a 
plant to another. 


Transpiration—The process in which water vapor is lost through the leaves, 
pulling water up from the roots. 


Trap crop—A crop or portion of a crop intended to attract pests so they can be 
controlled by treating a relatively small area or by destroying the trap crop and 
the pests together. 


Tuber—A short, thick, usually but not always, subterranean stem or branch 
bearing buds or “eyes” and serving as a food- storage organ. 
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Variety—An identifiable strain within a species, usually referring to a strain that 

arises in nature as opposed to a cultivar, which is specifically bred for particular 

properties; sometimes used synonymously with cultivar. 

Vegetable—The edible portion of an herbaceous garden plant. 

Viable—The ability of a seed to germinate, which diminishes with age. 

Volunteer crop—The emergence of a stand of a self-seeded, previously-planted 

crop in a garden or field. 

Ww 

Warm-season crops—Crops that are harmed by frost and do not grow well until 

average daily temperatures are in the 70s. 

Weed—A plant growing where it is not wanted. A plant that grows in a disturbed 

site. 

Wet feet—A condition where plants are exposed to excess soil moisture caused 

by flooding, a high water table, or compacted soil. 

Wilt—Loss of rigidity and drooping of plant parts caused by dry soil conditions or 

interference with water conduction inside the stems, e.g., boring insects, 

pathogens. 

Winter annual—A plant that germinates at the end of the summer and 

overwinters as a small, dormant, but green, plant. It usually completes its life 

cycle by mid-summer. Examples: Henbit, hairy bittercress. 
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A Guide to Flowers on Our Preserves 


Love our lands? Help us to care for them by donating today. 
ovic.org/giving 


You can also access this guide and more flowers online at ovic.org/native-flowers 
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Danny's Skullcap 
Scutellaria tuberosa 


Lupine 
Lupinus spp. 


Purple Nightshade 
Solanum xanti 


Twining Snapdragon 
Antirrhinum kelloggii 


Fiesta Flower 
Pholistoma auritum 


Common Phacelia 
Phacelia distans 


Wishbone Bush 
Mirabilis laevis 


Elegant Clarkia 
Clarkia unguiculata 


Way id 
Hairy-Leaf Ceanothus 
Ceanothus oliganthus 


Prickly Phlox 
Leptodactylon californicum 


Purple Owl's-Clover 
Castilleja exserta 


Fleabane Daisy 
Erigeron foliosus 


Large Flowered-Phacelia 
Phacelia grandiflora 


Purple Clarkia 
Clarkia purpurea 


Red Maids 
Calandrinia ciliata 


Bush Mallow 
Malacothamnus fasciculatus 





Woolly Blue Curls 
Trichostema lanatum 


Baby Blue Eyes 
Nemophila menziesii 


Common Fiddleneck 
Amsinckia intermedia 


Johnny-Jump-Up 
Viola pedunculata 


Bush Poppy 
Dendromecon rigida 


Black Sage 
Salvia mellifera 


Deerweed 
Acmispon glaber 


Pacific Sanicle 
Sanicula crassicaulis 


Golden Yarrow 
Eriophyllum confertiflorum 


Chinese-Houses 
Collinsia heterophylla 


Blue Dicks 
Dichelostemma capitatum 


Whispering Bells 
Emmenanthe penduliflora 


Sticky Monkeyflower 
Mimulus aurantiacus 


Common Goldenstar 
Bloomeria crocea 


Punch Bowl Godetia 
Clarkia bottae 


a 
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Western Blue-Eyed-Grass 
Sisyrinchium bellum 


Common Goldfields 
Lasthenia californica 


Tidy-Tips 
Layia platyglossa 


Bush Sunflower 
Encelia californica 





Hooker's Evening Primrose 
Oenothera elate subsp. Hookeri 


Mustard Evening Primrose 
Eulobus californicus 


Fuchsia-Flowered Gooseberry 
Ribes speciosum 


Heartleaf Penstemon 
Keckiella cordifolia 


Narrowleaf Milkweed 
Asclepias fascicularis 
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Telegraph Flower 
Heterotheca grandiflora 


California Suncup 
Dendromecon rigida 


Fringed Indian Pink 
Silene laciniata 


California Hummingbird Sage 
Salvia spathacea 


Jimson Weed 
Datura wrightii 


Western Goldenrod 
Euthamia occidentalis 


California Poppy 
Eschscholzia californica 


Liveforever 


t a 
Turkish Rugging 
Chorizanthe staticoides 


Mule Fat 
Baccharis salicifolia 


California Buttercup 
Ranunculus californicus 


Indian Paintbrush 
Castilleja affinis 


Scarlet Bugler 
Penstemon centranthifolius 


Sugar Bush 
Rhus ovata 


Fairy Lantern 
Calochortus albus 





California Blackberry California Buckwheat Catalina Mariposa Lily Chamise 
BushRubus ursinus Eriogonum fasciculatum Calochortus catalinae Adenostoma fasciculatum 


Western Virgin's Bower — Flower Western Virgin's Bower—Gonetoseed Miner's Lettuce Sticky Phacelia 
Clematis ligusticifolia Clematis ligusticifolia Calystegia macrostegia Phacelia viscida var. albiflora 


Wild Cucumber Wild Morning Glory Popcornflower Blue Elderberry 
Marah spp. Calystegia macrostegia Plagiobothrys collinus Sambucus nigra 


Holly-Leafed-Cherry Silverpuffs Caterpillar Phacelia Alkali Mallow 
Prunus ilicifolia Uropappus lindleyi Phacelia cicutaria Malvella leprosa 





Working closely with the community, over the last 30 years the Ojai Valley Land Conservancy has protected more 
than 2,000 acres of open space, maintained dozens of miles of trails, and protected some of Ojai's most important 


views, for all to enjoy. 


These preserves are made possible because of your generous donations. Donate today at ovlc.org/giving 
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Plants That Naturally Repel Pests 





@ Marigolds : 


@ Nasturtiums 
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@ Lavender 


as 


@ Lemongrass, lemon 
thyme, lemon balm, 
mint, rosemary 





@ Thyme 


@ Oil 


@ Fennel 


@ Allium family 
(chives, onions, 
leeks, shallots) 





@ Chrysanthemums 
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@ Mosquitoes, aphids 


@ Whiteflies, cabbage 


loopers, aphids, many 
beetles, squash bugs 


ee 


@ Aphids, asparagus beetles, 


leafhoppers, squash bugs, 
tomato hornworms 


@ Houseflies, mosquitoes 


. Ss 


® Moths, fleas, flies, 
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@ Whiteflies, cabbage 
loopers, cabbage maggots, 
corn earworms, whiteflies, 
tomato hornworms 


——— 


@ Aphids, squash bugs, 
spider mites, cabbage 


@ Slugs, aphids, carrot 
flies, cabbage worms 
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@ Roaches, ants, Japanese 
beetles, ticks, silverfish, 
lice, fleas, bedbugs, spider 
mites, harlequin bugs, 
root-knot nematodes 


TSR 





rose troubles 


Hieanty 







powdery soi 
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black spot 





stem canker 


HERBAL TEAS 


for Every Ailment 
HELLONATURAL.CO 








GREEN TEA BLACK TEA 





* High in antioxidants 
* Reduces bad cholesterol 
* Promotes healthy cell growth 
*Has a relaxing and 
calming effect 


x Lowers the risk of heart 
disease and diabetes 

* Regulates blood sugar levels 

*Has anti-inflammatory 
properties 


IBOS 





*Has the highest 
antioxidant properties 
*Low in caffeine 


*/t's naturally caffeine-free 
*Has benefits for skin 


irritations 
*Can lower cholesterol *Contains cancer fighting 
and blood pressure properties 


*/t's antibacterial 


a. 





DRIED GINGER STINGING NETTLE 


*Has antihistamine 
properties 
*Anti-inflammatory 
*Eases motion sickness 
*Creat flavor booster 


*Recommended remedy for 
seasonal allergies 

*Energy booster 

*Great for treating arthritis 






LEMON BALM 





*Has calming effects 

*Helps with the common cold 
and other respiratory issues 

*Alleviates digestive problems 

*Helps treating headaches and 
toothaches 


*Great for treating sleep 
and stomach troubles 
*Antibacterial 


ED CLOVER DANDELION 


* Stimulate digestion 

* Can be used to treat hepatitis, 
jaundice and dyspepsia 

* Lessens hot flashes 

* Combats the formation of 
kidney stones. 


*Lessens menopausal 
symptoms 

*Can help protect against 
cardiovascular disease 

*Can reduce the Prostate- 
specific antigen 








OOLONG TEA 


*Aids weight 
management 

*Helps alleviate skin 
conditions 


PEPPERMINT 





*Decongestant 

*Anti-inflammatory 

*Helps suppress the 
appetite 


Noell 
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RBA MATE 





*Helps open up 
respiratory passages 

*Lowers lipids, leading to 
reduced cholesterol and 
lower blood pressure 


IBISCUS 





*Refreshing 

*Helps lower blood 
pressure 

*Naturally high in 
vitamins 

* Diuretic 


CINNAMON 


*Lowers cholesterol 

*Fights viruses 

*Increases antioxidants 

*Alleviates arthritis 
symptoms 
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Calendula Extract ; 
Cuts & scrapes, minor burns, inflamed rashes ameoméle 
Chamomile Flowers fr << @ ~~ 


Calming, indigestion, wounds, rashes 










Fennel Seeds 
‘Indigestion, gas, bloating, increase breast milk 


Ginger Root 
Nausea, vomiting, menstrual cramps 


Lavender 
Stress, anxiety, sleep, minor burns, cald sores 


Leman Balm 


Lemon Balm Leaf 
Restlessness, irritability, indigestion, sleep “~ 


Marshmallow Root Sa 
Mouth & throat sores, heartburn, cough, ss stion’ pl : 


Oatmeal 
Itchy rashes, anxiety, sleep, stress Reet 


Peppermint Leaf 
x,* Nausea, indigestion, gas, congestion 


Red Raspberry Leaf 


Uterine tonic, pregnancy nausea, diarrhea 


Stinging Nettles Leaf 


Iron-rich, seasonal allergies, water retention 


PLANT DEFICIENCY GUIDE 
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Caldurt: New leaves misshapen 
or stunted. Existing lanves remain Asis 


Macro Elements 
N - Nitrogen 

P - Phosphorous 
K - Potassium 





Secondary Elements 
Ca - Caicium 

Mg - Magnesium 

S - Sulphur 


iron: Young leaves: are yellow and white 
with green vena. Matune leaves ane normed 


Micro Elements 
Fe = Iron 

B - Boron 

Zn - Zinc 

Cu - Copper 

Mn - Manganese 
Mo - Molybdenum 





Caldurt: New leaves misshapen 
or stunted. Existing lanves remain Asis 


Macro Elements 
N - Nitrogen 

P - Phosphorous 
K - Potassium 





Secondary Elements 
Ca - Caicium 

Mg - Magnesium 

S - Sulphur 


iron: Young leaves: are yellow and white 
with green vena. Matune leaves ane normed 


Micro Elements 
Fe = Iron 

B - Boron 

Zn - Zinc 

Cu - Copper 

Mn - Manganese 
Mo - Molybdenum 
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Cut too high 
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<a =< Deficiency 
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Aquaponics Survival Communities 





HEALING HERBS 
for Any Ailment 


FULL OAAPURAL 


Oorndedion 





Easy, Safe, Kitchen Remedies 
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* Cinnamon * Fungus * Sprinkle on seedlings affected by 
damping-off disease (a fungus that 
proliferates in the damp seedling 
environment and attacks and kills 
the young stems and roots). 

* Garlic " * All insect pests * Make a garlic plant spray by 
pureeing two bulbs of garlic. Pour 

Re 1/2 cup bolling water over garlic, 
. cover, and steep overnight. Strain, 
r@) ) | ae put in a spray bottle. Spray the 
\ } bottoms of leaves daily, every 
few days, or once per week. 

* Orange and * Ants and * Orange peels contain d-Limonene, 

banana peels aphids which breaks down the waxy 


coating on ants and aphids and 
kills them. Cut up peels and bury 
one to two Inches deep in soil. 
Alternatively, scatter peels around 
stems or hang from branches. 





Mix with equal parts water and 
apply to tomatoes, cucumbers, 
lettuce, and other plants to 
control mildew. 


* Milk 5 * Mildew 
<a 





* Apple cider — * Aphids and Put a small amount of apple cider 
vinegar f fruit flies vinegar in a jar next to plants. 

Aphids and fruit flies will be 

attracted, fall In, and drown. 





* Hot peppers * All insect pests * Both contain capsaicin, which 
or ginger (also deters burns Insects. Combine 1 quart 
rodents) of water, 1 squirt of castile soap, 
and 1 tablespoon of cayenne 
ER pepper or ginger. Try on asmall 
portion of plant first. Dilute 
o eB: further If it causes leaf damage. 
* Baking soda * Fungus * Mix 3 tablespoons in a quart of 


water and put in a spray bottle. 
Spray plants every few days until 
the fungus is gone. 


* Beer * Snails and * Put a little beer in a shallow 
Slugs container and place it in the 
Dat garden. Slugs and snails crawl 
in, but can’t crawl out. 
* Castile soap * Aphids, spider * Mix 5 tablespoons soap with 
flies, white flies 1 gallon of water. Test on small 


portion. If the solution damages 
the foliage, dilute further. 


« Eggshells Slugs, * Crush shells and sprinkle them on 
cutworms, top of the soil around stems. Slugs, 
other insects cutworms, and other insects are 


y repelled by the sharp edges. 
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MINGUIDE: FRESHWATER 
NUTRIENT DEFICIENCIES 











BY: AQUATHUSIAST 
Iron Calcium 
N owth is yell d white. Stunted growth and 
Old growth will Soni menial batshon be jeaves cNew Growth 
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fe al Growth 
Manganese "2279 | Nitrogen 
Spots and holes 4 4 ‘ | Old growth yellow and wilted 


New growth light green 





Magnesium 
Potassium aris 
ie ote of the Light leaves 

and edges 

Phosphate MD aye. 7 (02 

Lossofleaves ? »: _> a ee Leaves die 

Darker hue Stunted growth 
penecatatstatstetststststatets FOR MORE INFO, VISIT: ctntetatatetetatstetetstatetasts 
totitatitacetetatetstststs's's* aquathusiost.com/nutrientdeliieny “s"stststetststststatatetstetss 
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Deficiency Chart of Micronutrients 


Boron: Discoloration 
of leaf buds. Breaking 
and dropping of buds 


Sulphur: Leaves | 
light green. Veins Pom 


pale green. No spots. 
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Manganese: Leaves 
pale in color. Veins a“ 


and venules dark | 
green and reticulated 


————— 


Zinc: Leaves pale, 
narrow and short Veins 
dark green. Dark spots 
on leaves and edges. 
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Magnesium: Paleness ea? 
from leaf edges. No spots : 
Edges have cup shaped ) , 
folds. Leaves die and drop 
in extreme deficiency. 


Phosphorus: Plant short 
and dark green. In 
extreme deficiencies turn 
brown or black. Bronze 
colour under the leaf. 
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Calcium: Plant dark green. 
Tender leaves pale. Orying 
Starts from the tips. 


| Eventually leaf bunds die. 


tron: Leaves pale. 
No spots. Major 
veins green. 


Copper: Pale pink 
between the veins. 
Wilt and drop. 


Molybdenum: Leaves light 
green/ lemon yellow/ornge. 
Spots on whole leaf except 
veins. Sticky secretions 
from under the leaf. 


Potassium: Small spots 
on the tips, edges of pale 
leaves. Spots turn rusty. 
Falds at tips. 


Nitrogen: Stunted growth. 
Extremely pale color. 
Upright leaves with light 
green/yellowish.Appear 
burnt in extreme deficiency. 


THE COLOUR REPRESENTED ARE INDICATIVE. 
THEY MAY VARY FROM PLANT TO PLANT 


Ways to Identify Wildflowers - By Flower Color 


| h. : BLUE FLOWERS 











Reliflewer (Creeping) Blue Flag 9 Blue-eved i” Bliehelle (Virginia) = Alivets c hicory Lobelia (Great) 
BROWN GREEN FLOWERS 
FLOWERS 
<d 
Canaits Ginger (Wild) Fotry Bells Green Drage Poison hey Ragweed 
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Tivisted-statk Siesta (Witt) Soloman: Seal (Grew) Stineing Netle Vieginia Creeper 





MAROON 
FLOWERS 
ORANGE 
Yr FLOWERS 
Pircher Plat Fredines (Red) Jiawhweed Tiree Lily Towel-ane-mer (Spore) 





PINK FLOWERS 


Laplaml! Roseboy Laure! (Sheep) Becdore Ave Meadowsweet Millweed Rorbells Sriartweed | Worter| Steeplebnuih 
@Sheri Amsel www.exploringnature.org 


Put any of these plants in your garden 
or on your patio this summer. Mosquitoes 
absolutely hate them! 
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Outsmarting Poison Ivy 
and Other Poisonous Plants 


inst comes the itching, then a 
red rash, and then blisters. These 
| symptoms of poison ivy, poison oak, 
and poison sumac can start from a few 
hours to seweral days after exposure to 
the plant oil found in the sap of these 
poisonous plants. 











POISON SUMAC 


POISON OAK Grows as a tall shrub or small 


: tree in bogs oF Seamps in 
POISON IVY Giows af a tow Sheu tn Northeast, Midwest, and parts 
Found throughout the United re eee ey of the Southeast, Each leaf 
States except Alatka, Hawaii, and cous tuchet sant palaetheas has clusters of seven to 12 
parts of the West Coast. Can grow vines on Pacific Coast. smooth-edged leaflets. Leaves 
as a vine of shrub. Each leaf has furzy green leoves fe are orange in spring, green in 
theee gloity leaflets, with smooth sasrptidie gelatine summer, and yellow, orange, 
om toothed edges, Leaves are or deeply toothed wrt or red in fall, May have 
reddish in spring, green in summer, femme Une ey eH yellow-white berries. 
and yellow, orange, or red in fall, eee re omnes 


May have white benries. 
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THE SIGNS 
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HOW 10 FIX 





THE SIGNS 


Tips & conte vain in lomo 
Eeoorms yedicee 


HOW 10 th 
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THE SIGNS 


Lives betone mixthaper 


HOW 10 FIX 
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HOW 10 FIX 


‘Spdiny wets oily deol re 


HOW 10 FIX 


Ceetermine the pH eel of your 

aod & bevved pup addncbnapehs 
Then reduce the anount of 
Peet phorus in che dod 
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THE SIGNS 


Leaves shore shone of yhite 
shines along woint 


HOW 10 FIX 
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Loam is an ideal soil composed of 
sand, silt, clay and organic matter. 
it retains nutrients and water while 
allowing excess water to drain away. 
Loam soil feels soft and crumbly 
and is easy to work over a wide 
range of moisture conditions, 
A handiul of loam holds its shape 


when squeezed, and crumbles 
when squeezed harder. 









LOOSENS 
EAVY SOILS 

























IMPROVES 
DRAINAGE 


fo maintain a sustainable 
garden, feed your soil, 
not your plants. 


woid overtilling - the churning of the soil also awakens 
weed seeds buried in the soil, and charging the soil 
with air increases the activity of soil microorganisms, 
burning up valuable organic matter. 
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Clay is slow draining, slow to 
warm in the spring, and compacts 
easily (making it difficult for plant 
foots to grow). It has a tendency 
to be alkaline and retain water. 
This heavy, pootly draining soil 


forms into a sticky, hard mass 
when squeezed. 
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ABSORBS & RETAINS 
MOISTUR 
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Sand has a lower moisture 
holding capacity (must be 
watered more frequently), lower 
nutrient holding capacity (must 
be fertilized more often), subject 
to wind and water erosion, tills 
easily, and warms up quickly. 


A handful crumbles and wont 
form a ball 


Suggested Soil Amendments 
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Mix plant food with the top 
1-3” of soil every season 
and every time you plant. 


Don’t dig when soil is too wet or 
too dry. You will compact your 
soil Gif it's too wet) and destroy 

its beneficial qualities. 







Always plant in a weed-free garden. 
H you eliminate weeds from the start, 
you will have an easier time managing 
mm during the growing season. 








SHAPE & ARRANGEMENT 


Trifoliate/Ternate 
leaflets im threes 


2) 


Tripinnate 
leaflets also bipinnate 


Unifoliate 
having a single leaf 


Elliptic 
oval-shaped, small or no point leaflets in adjacent pairs 








~Parent Cutting 
plant 





Cutting 






Band 


Soil ee 
COMmmperst 


What is Grafting’? 


Grafting Is the process of 
combining two different plants to 
create a single one 


It requires lots of skill and practice, 
but has been successfully achieved 
by providing a clean cut on the 
two plants and taping the ends 
together until theyheal 


The purpose is to combine one plant's 
qualities of flowering or fruiting with 
the roots of another that offers vigour 
and resilience 


Most plants need to be grafted within 
their own genus - such as potatoes and 
tomatoes - but it is sometimes possible 

to graft those of a differing makeup 
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Iron: Young leaves are yellow and ms Calcium: New leaves mishapen 
white with green veins. Existing — a or stunted. Existing leaves 
leaves remain green. yi remain green. 
NEW ll 
, se LD - | : 
Nitrogen: Upper leaves ; - Potassium: Yellowing at the 
are light green where lower tips and edges, usually in 


> younger leaves, Dead or yellow 
patches develop on leaves. 


leaves are yellow. Bottom or 
older leaves are yellow and shrivelled. 


Manganese: Yellow spots Carbon Dioxide: White 
and/or elongated holes deposit on leaves. Stunted 
between veins. growth, and plants die back, 
Magnesium: Lower leaves Phosphate: Leaves are darker 
tunn yellow from outside than normal and loss of leaves, 


going in. Veins remain green, 
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Under $20 
$20 - $30 
$30 - $50 
$50-100 


Over $100 


By Color - 


@ee@ 


Mod Hod 
$29-95 $19.95 
kikink 





By Star Rating = 
ww ww YY &up(77) 
ww & x We &up(80) 
www Ye YY &up(80) EXCLUSIVE 
wy wv Ww &up(80) 





Medium Gardener's Supply Cart 
$299.00 
wk kk: 


https://www.gardeners.com/buy/gardening/garden-tools/ 
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Colorful Tubtrug, 11 Gallon 
$1995 $12.99 
kkk 
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Pocket Snips 
$14-95 $8.89 
b 00 0 als 
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Gardener's Puddle-Proof Tote 
$49.95 
kikik 
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Bypass Pruners 
$24.95 $14.89 
KKK KS: 
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Mini Mod Hod 
$24.95 


wi tkKt: 


https://www.gardeners.com/buy/gardening/garden-tools/ 
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Gardener's Tool Belt 
$34.95 


Ships FREE! 


3/16 


7/17/2018 Garden Tools - Gardening Tools | Gardeners.com 





Kneeler Tool Pouches 





$12.95 
Large Mod Hod trite: 
$34.95 
kikkKk 





@ @0e @ Intervale Seed and Plant 


Spacing Ruler 





Dirty Little Digger™ $49-95 $10.89 
le totototct 
kik: 
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Tubtrug Colander Gardener's Pro Pruner #2 
$19.95 $39-95 $29.89 
kikkkKk Kwik kKk 





Poly-Tough Cart: a Two-Wheel Tool Sharpener 
Wheelbarrow $9-95 $7.89 
$249.00 kik Kk KS: 
Kk KS: 
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EXCLUSIVE 





Felco® #2 Pruner, Classic 


Long Snips 
$14.95 $12.89 $64.95 
kkk kkk 





EXCLUSIVE 





Gardener's Lifetime Cape Cod Mini Dragon™ Weed Propane 
Weeder Torch 
$33.89 - $39.95 $49.95 


https://www.gardeners.com/buy/gardening/garden-tools/ 
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EXCLUSIVE 





Gardener's Lifetime Half-Moon Gardener's Lifetime Long- 
Hoe Handled Double Tool 
$79.95 $59.95 

kkk kKk Kk K KS: 





All-Terrain Landscaper’s Wagon Felco® Pruner #7 Ergonomic 
$129.00 $82.95 


https://www.gardeners.com/buy/gardening/garden-tools/ 7/16 
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\ 
Telescoping Ratchet Loppers Complete Intervale Garden Tool 
$49.95 Collection 
wk kK: $169.95 


kiki 
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Intervale Multi-Purpose Garden CobraHead® Weeder and 
Knife and Sheath Cultivator 

$39.95 $24.95 

08 kane KkKkKK 





Gardener's Pruner Pouch Craftsbury Stainless Transplant 
$21.95 Spade 
Ships FREE! $99.95 
kkKkKY 
wkkkt: 
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Multi-Purpose Garden Knife 
$24.95 
KKK: 


@e 


Gardener's Puddle-Proof Bucket 


Tote 
$39.95 





Gardener's Split Leg Utility 


Apron 
$29-95 $19.47 
kkk: 


https://www.gardeners.com/buy/gardening/garden-tools/ 


Gardener's Lifetime Potting 
Trowel 

$26.95 

kikkkKk 
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Ratchet Pruner All-in-One Sharpener 
$14.95 $15.95 
kkk b 00 0 aks 





Felco Pruner Holster Gardener's Lifetime Tool Set 
$12.95 $79.95 
kkk 
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Gardener's Lifetime Spork Stainless Precision Pruning 
$99.95 Snips 
Kk K KS: $59.95 

KkKkKK 





Bulb Bopper® Gardener's Lifetime Dig and Pry 
$34.95 Tool 
b 00 0 aks $74.95 
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Felco® Pruner #100 Cut and 
Hold 

$74.95 

kkk 





Craftsbury Stainless Border 
Fork 

No Longer Available 
kkk 


https://www.gardeners.com/buy/gardening/garden-tools/ 





Felco® Pruner #9, Left Handed 
$64.95 
bo oo eke 





Craftsbury Stainless Garden 
Tools, Set of 2 

No Longer Available 
kkk 
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SORT BY: Bestsellers v 


The right garden tools make any job in the garden easie 





lec 

Related Products 
Felco® Pruner #100 Cut and Hold Felco® Pruner #7 Ergonomic 
Felco® 100: Cut-and-Hold Felco® 7: Professional-Quality 
Pruners for Flowers and Roses. Ergonomic Pruners. Ideal for big 
Quickview Quickview 
Related Searches 

unique gifts for the gardener garden pruner holster he 

hand pruner holster stainless steel spade 


TaAIHV CHANCE CARNENED'CC 
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Garrett Wade 


Where Good Tools Come First. Since 1975. 


All Tools Outdoor 
Vintage New Items 
Outdoor Tools 


Axes + Clearing Tools 
Flashlights 

Garden Accessories 
Garden Clean Up 
Gardening Tools 
Grilling + Camping Gear 
Knives 

Lamps + Lanterns 
Pruning Tools 

Sale Items 

Shovels, Forks + Diggers 
Watering 

Weed Control 


Workshop Tools 
Woodworking 
Home + Office 


Clearance 


Country of Manufacture 





Austria 








|__| Canada 





France 














|_| Germany 
Show More 


EY 
100% Guarantee 

About Us 

FAQ'S 

Gift Certificates 

Rate + Review Contest 
Testimonials 

Tool Guides 

Video Library 


https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 


Special Offer: Get Free Shipping with orders of $125 or more - Click Here!* 


Wr View Cart (@ulseolun 












SignIn WishLiss , 800-221-2942 
Woodworking Workshop Home Gardening | Search entirestorehere.. | Q 
5 Star Tools Web Exclusives Knives Clearance Free Catalog Email Sign Up 


Home » Outdoor Tools 
Outdoor Tools 
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309 Items Found | Position wit 











Lifetime Garden Hose Rack 


wk kkk 


Stainless Steel Hollow-Wall Mugs 


kk kk 
$25.90 - $68.30 





$57.90 - $139.90 


Best Seller 





Best Seller 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 
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Chainsaw Sharpeners Small & Larger Hose Rack Set 





kkk 
$69.95 - $99.95 $136.55 
Mote info More info 








Flexible Linear Lawn Sprinkler Ratcheting Hand Pruner 








kk kK, kkkkk* 
$73.95 $22.85 
Mote info More info 
Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Improved Cut & Puncture Resistant Gloves Full-Size Personal Machete 








kk kk: kk kkk 
$38.90 - $42.60 $99.70 
B More info More info 
Best Seller Best Seller 








German Circular Sprinkler Extra-Bright Brass Oil Lamps 
kkk kk kk 
$65.50 $14.50 - $64.40 
More info E ) More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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i 









Tough, Versatile X-HD Chisel Knife 


kk kkk 
$42.50 


Geared Lug Nut Remover 


wk kas 
$59.90 





More info More info 





Best Seller 











5-Tine Hand Rake and Mini Hoe/2 Prong Grubber 


kk kkk 
$24.20 - $59.00 


3-Tine Cultivator & Heart-Shaped Hoe 


kk kkk 
$48.75 - $55.40 





Mote info More info 





Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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i Set ee aE fa 
Pickaroon for Easy Log Handling Multi-Shower Nozzle 
kk kkk kk kkk 
$33.50 - $49.40 $42.95 
More info More info 














Canvas Arm Protectors Womens’ Premium Gardening Gloves 
kk kkk 
$15.80 $19.95 
Mote info More info 
NEW 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Extra Capacity Hose Reel Rugged Folding Knife with Saddle Lock 
kk kkk 
$270.00 $37.50 
More info More info 





Only 1 Left ® 
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CULTIVATOR 





Dutch Hand Cultivators Large Bowie Knife with Leather Sheath 





kkk kt kkk 
$29.75 $89.95 
Mote info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Heavy-Duty Splitting Mauls Watering Wand & Extra Shaft 
kk kkk 
$42.75 - $96.30 $29.90 - $75.50 
More info More info 











Yankee & Scandinavian Hatchets Traditional German Mattock 
kk kk 
$39.95 - $59.95 $59.95 
More info More info 





® Best Seller ® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Arborist Folding & Extending Trim Saw Forest Axe and “Tomahawk” Hatchet 





$28.90 - $82.50 $44.50 - $69.50 
More info More info 











German Made Sector Sprinkler Ballistol Multi-Purpose Oil 
wk kkk kkk kd 
$79.50 $7.80 - 
More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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i a 
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Sailor's Marlinspike Knife Hardworking Bush Craft Sheath Knives 
kk kkk 
$445.90 $59.90 - $65.75 
More info More info 
Only 1 Left NEW 








Cowhide Palm-Padded Work Gloves Brass Anchor Oil Lamp 
kk kkk kk kok 
$26.50 $455.00 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








"Kneeling-Length" Cultivator and Large Trowel "Farmer's Dagger" 
kk kkk kk kkk 
$17.50 - $35.00 $66.95 

More info More info 
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2,500 Lumen Hi-Tech Universal Flashlight Billhook & Chopper Tool Set 








kKkkkk 
$159.00 $32.50 - $36.70 
More info More info 
NEW 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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me 2 
Complete Italian Grafting Set Brass Sundial 
$4154,45 $59.85 
More info More info 
Only 8 Left 








age 





A Beneficial Bat Box Outdoor Tool Care Kits 
kk kkk kk kkk 
$49.95 $7.75 - $39.95 

More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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aes 
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Solid Copper Indoor Watering Cans Concrete Bird Bath 
kkk kk kk: 
$77.70 $74.50 

E More info More info 











Professional Italian Grafting Tools Extra-HD Workman's Gloves 
wk kkk wk kkk 
$42.50 - $49.95 $32.80 

More info E ) More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Giant Roll of Jute & Dispenser Long Spork-style Spade & Trowel-Scoop 





kk kkk 
$10.95 - $27.50 $82.50 - 
More info E ) More info 





® 








ae bes a Mh oa ee 





Steel Stiletto Pen Knife Matched Pair of Stainless Steel and Ash Garden 
Diggers 
k kkk 
$12.50 
More info B ) More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Forged Trowel-Scoop Sliding Trapdoor Insect Catcher 
kk kkk 
$56.95 $17.85 
More info More info 
Only 1 Left 





Concrete Bat Nest 





$113.00 $29.95 - $39.95 


Mote info More info 


Only 4 Left ® 
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Winter Ranch Gloves Soft Leather Garden Gloves 








kkkkk* 
$49.95 $17.75 
More info More info 
NEW 











Gardening Hip Apron Sturdy Glass Bell Cloches 
$39.95 $29.95 - 
More info More info 
NEW 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Micro Folding Knife 


wk kK 


$23.95 $18.80 - 
More info 


More info 





Handy Folding Knife with Clip 
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Professional Harvest Knives 


kk kkk kk kk 
$12.90 


$35.50 - $49.50 


Dutch Garden Hand Trowels 





More info 


Mote info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Gardener’s Ergonomic Hand Pruners 6 ft Brass Cased Measuring Tape 





kkk 
$89.95 - $124.50 $19.50 
More info More info 











Triangular Hand 
Hoe 
Best in Class Camping Lanterns Classic Planting Tools 
kk kkk kk kkk 
$49.95 - $69.95 $22.50 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Garden Hose Repair Connectors Budding & Grafting Knives 
kkk ks wk kK 
$5.20 - $10.50 $16.80 
More info More info 














Classic Trimming Shears Full-Front Harvest Apron 
wk kkk 
$24.60 $37.50 
More info More info 
NEW 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 








A Wonderful, Unique German-Made Bird House P-Grip Trowel and Hand Cultivator 
kk kk 
$22.00 - $72.50 $46.50 - $46.75 
More info More info 











—= ——. = — 





1,020 Lumen Hi-Tech Searcher, AA-Powered Small Bulb & Crocus Planter 
kk kk kk kkk 
$133.40 $29.30 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Garden Apron Swallow/Swift/Martin Nest 





$14.50 $48.75 


Mote info More info 











Robust Watering Handle With Valve Beneficial Insect Nest 
kkk 
$59.20 - $79.95 $74.70 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Harvest Picking Bag Hand Blown Glass Bird Feeders 





kKkkkk kkk 
$79.95 $29.50 - $38.95 
More info More info 
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9,000 Lumen, HI-Tech LED Dominator Flashlight 








$93.95 $295.00 


Mote info More info 
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Cylindrical Barn Owl Nest Jute Twine (4 rolls) 








$89.50 $9.95 
More info More info 
Only 8 Left 











Folding Budding Knife Songbird Nesting Material Depot 
$16.80 $22.00 
Mote info More info 
Only 4 Left 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Folding Long Blade Knife 





Premium Pruning Loppers 








kkkks kk kk 
$26.50 $49.95 - $99.5 
More info B More info 
Best Seller 








Real Old-Fashioned Fly Swatter 





Affordable LED Utility Flashlight 








kk kk kkk kd 
$7.95 - $35.9! $29.90 - $49.95 
B More info E More info 
Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Solid Brass Quick-Change Garden Hose Fittings Grampa's Weeder 
kk kk kk kk 
$5.90 - $2 $28.95 - 

More info More info 
Best Seller ® Best Seller 








Night Vision Monocular Beautiful Table-Top and Hanging Oil Lamps 








kk kk kkkk 
$289.00 265.00 $59.95 - $79.85 
More info More info 
Only 6 Left 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Universal Sharpening System Set of Leaf & Garden Debris Bags 





kk kkk 
$27.95 $15.95 - $28.95 
More info More info 











a 


Japanese Hand Axe A Folding Pruning Saw For Serious Work 





kkk kt kkkkk* 
$69.50 $37.90 
Mote info More info 





® Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Heavy-Duty Garden & Garage Broom Portable Brass Candle Lantern 








kkkkSD kkkkSs 
$38.80 $37.50 - 
More info More info 
Best Seller ® Best Seller 











Beautiful Anchor Knives Boating Binoculars 
wkkkks 
$28.50 - $99.95 $299.00 
More info More info 





® Only 3 Left 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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1,200 Lumen, 2/3 Mile Long-Throw Flashlight Premium Watering Nozzles 
kk kk 
$219.00 $9.20 - $89.95 
More info More info 
Best Seller 











Fire Starter Kit Enhanced Night Vision Monocular 
wk ka 
$17.95 $394.00 
More info More info 
Only 6 Left 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Professional Gardener's Digging Tool Solid Brass 14" Tall Hurricane Lamp 





kk kkk kkk 
$59.95 $19.95 - $88.70 


moe ata ie sd 











Garrett Wade Pocket Knife Hi-Reach 19 ft Pole Saw 
kk kkk kk kk 
$15.50 - $31.00 $198.75 


Mote info More info 
® SALE ® Best Seller 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





1,100 Lumen Search & Rescue LED Flashlight Vintage Swiss Army Axes 


kkkkk* kkkkS 
$225.00 
More info More info 














in 


Extra-Capacity X.H.D. Jumbo Pole Saw & Pruner Solid Brass Multi-Hose Splitter 








kkkkS kk kk 
$139.90 $5.90 - $39.95 

More info More info 
® Best Seller Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 
= = Pr, * 
ry 





Traditional Glass "Wasp Traps" Premium Float Glass Sharpening Kit 





kk kk KKK KS 
$31.50 - $87.50 $444.30 $99.95 


More info More info 











Classic Burners For Travel & Remote Cooking “Navaja’-Style Knife 
kkk kk kk 
$19.95 - $129.70 $29.95 





More info More info 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 


Ay pass 
Pruner 





Heavy-Duty, All-Purpose Cast Aluminum Scoops Matched Set of Hand Pruning Shears 








kk kkk kKkkkk* 
$11.10 - $17.90 - 
More info More info 
Best Seller 








British Army/Navy Knives German Convex-Edge Axes 
kkk kd Kk kK 
$41.50 - $49.95 $155.00 
More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Large Copper & Brass Anchor Oil Lamp 1,000 Lumen, Recharging Dock Mini Flashlight 
wk kK, wk kkk 
$179.60 $119.85 
More info More info 











Japanese Digging Knives Western Log Saw 





kk kkk kKkkkk 
$49.90 - $56.50 $79.95 
Mote info More info 





® Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








X-Large 24" Thermometer Two Handsome Folding Knives 
kk kkk kk kk 
$122.00 $23.50 - 

More info ) More info 








. 


Traditional Cargo Oil Lamp Fast- Working Outdoor Sweeping Broom 





kkk kkkkk 
$128.50 $42.20 - 
More info E More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





Fireman's Style Nozzle 


Mobile Solar Chargers 





kk kkk kkkkk 
$26.90 $83.50 - $146.50 
More info More info 











12" Outdoor Thermometer 


kk kkk 





Basic Kindling Axe 


kk kk 





$49.95 


Mote info 


$22.80 


More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





Brass Miner's-Style Oil Lamps Olivewood Grip Folding Knives 





kkk ks kkkkk 
$69.60 $34.40 - $78.90 
More info More info 











The Banana-Shaped Sharpening Miracle Suede and Duck Cloth Tool Roll 
kk kkk 
$13.30 $13.30 - $53.45 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Collapsing Garden and Leaf Rake with Extendable Polished Cast-Aluminum Trowel/Cultivator Set 
Handle 
kk kkk 
$19.50 $21.50 
More info More info 














Super-Penetration Garden Shovel Telescopic Fruit Picker 
kk kkk wk kk, 
$129.90 $59.95 
More info More info 
Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Laguiole Le Fidele Knife Captain’s Cabin Oil Lamp 
wk kK, kk kk 
$114.40 $54.95 

More info More info 











Leather Pocket Knife Tool Roll Italian-Made Sprinkler Sled 
kk kkk kk kkk 
$84.50 - $89.50 $59.95 
More info More info 





® fay 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





Drop-Point Pocket Knife All Purpose Box Hatchet 








kk kk kk kk 
$10.95 $17.50 
Mote info More info 
Best Seller 











BBQ Steel Brush Set Short European Sheath Knife 
kk kkk wk kas 
$45.40 $112.80 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 











Long-Reach Hand Pruner Forged Garden Hand Fork & Transplant Trowel 
wk kK, wk kkk 
$49.95 $35.50 
More info More info 
Best Seller 











gid 4 © . ‘ | i i. 
er i nt i i Hakoe \ mA if a 4 


Compact Emergency Car Battery Jumper 250 Lumen Premium Headband LED Light 








kkkkk kkkkk 
$4139.50 $73.50 
Mote info More info 
Only 5 Left 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 


Micarta Sheeath Bunite 





Extremely Handsome Sheath Knife Galvanized Coil-Steel Mud Mats 








kkk kkk kt 
$24.90 - $37.50 
More info More info 
Best Seller 











Professional All Steel Full-Sized Digging Tools Arborist Large Raker-Tooth Pruning Saw 
kk kkk kk kkk 
$118.50 - $119.90 $58.90 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





Powerful Kerosene Pressure Lamp Italian Made 180° Swinging Wall-Mounted Hose Reel 








$26.90 $72.90 
More info More info 
NEW 








Brass Cased Knife Japanese Triangular Hoe 
wk kk wk kw 
$39.95 $39.95 
More info More info 





® Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





Ps 





Brass & Copper Candleholders 


kk kk wk kk 
$38.95 $31.00 - $33.40 





More info More info 














Folding Steel Shovel Arborist Long Reach Cutter/Trimmer 





kkkkSD kk kk 
$27.50 - $48.8 $63.50 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Waist-Level Gardening Apron Secret Knife with Horn Scales 
kk kkk kk kkk 
$69.95 $199.90 
More info More info 











Key Shaped Pocket Knife Premium Italian Professional Loppers 





kk kkk kKkkkk 
$28.50 - . : 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





ret 


Half-Length T-Handle Planter Analog Watering Timer 








kkkkk 
$46.50 $75.50 
More info More info 
Only 7 Left 








Large Bavarian Splitting Axe A True Survivalist's Sheath Knife 





kkk kKkkkk* 
$196.00 $435.00 
More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 


Trini . 
Pres 








PRESET ph ant 
Professional Weeding Sickle French Gardening Pruners 
kok kkk kk kk: 
$39.95 $57.50 - 
More info ) More info 





Best Seller ® 











Italian Camping Utensil Set Deluxe Copper Watering Cans 





kk kK k kkk: 
$32.95 - $56.90 $128.50 - $175.00 
More info 5 More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








“Compostelle” Knife Highly Flexible Hi-Tech Tactical Flashlight 
kk kkk 
$136.90 $25.50 - $127.50 

Mote info More info 











a 


Hybrid Power Headlamp SOG Knife Sharpener 





kkk 
$37.95 $32.30 
Mote info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Professional Pruning Saws Brass & Copper Table-Top Oil Lamps 
kk kkk kk kk 
$48.60 - - $67.70 

More info | More info 








Pocket Knives Made in Spain Indestructible Pair of Camping Knives 





kkk 
$21.50 - $44.70 $89.95 
More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





Italian 30" Watering Wand Ultimate Digging Set 





$52.50 $187.40 


More info More info 


NEW ® faa 








Charger & 2 Rechargeable Batteries Set of Three Cast Scoops (S, M & L) 





$49.50 $51.30 


Mote info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 
: : a" a 















Japanese Wide Garden Hoe Garden Tool Brush 
kk kk kk kkk 
$79.95 $15.60 

More info More info 
Only 1 Left Only 3 Left 











Solid Brass Scrubbers (3) Short Personal Machete 
kk kkk kkkkk 
$24.50 $89.80 
More info More info 
Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 











Yellow-Bone Trapper Small Bypass Pruner 
wk kkk kok kkk 
$59.90 $21.50 - 

More info More info 
Only 5 Left 





a 





Italian Manual Knife Sharpener Copper Tinder Box and Fire Starter Kit 
kk kkk kk kkk 
$21.50 $77.50 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 
a q rl = 












—— — rms St ee ab 
Long Handled Brush Clearing Hook Sardinian Shepherd Folding Knife 
kk kkk kk kkk 
$99.95 $59.40 
More info More info 














MILITIA A 
Italian Hedge Shears Lock-Back Hunter Knife 
kk kkk kkk kk 
$76.70 $22.50 
More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Japanese Angled Root Cutter Brass & Stainless Steel Oil Lamps 
wk kkk wk kkk 
$25.95 $69.95 
Mote info More info 











ee ae he 
Pets Sot ees G a as 
Rigger’s Splicing Knife Super-Durable Garden Tote With Pockets 
$28.95 $85.50 
More info More info 





® Only 5 Left 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





Two-Handed Clearance Machete Four Pack of CR123 Batteries 





$149.00 $13.95 


More info More info 














eh 
Whittler's Pen Knife Ultra Long Burn Safety Matches 
kk kkk kkkKS 
$106.60 $5.90 - $16.90 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 
z ] ee aa 7 









Grass Trim-Shears Analog Garden Hose Timer 





kkkkk 
$24.30 $12.95 - $25.90 
More info More info 








ii 


Waxed Cotton Gardening Tote Made in the USA Japanese Sickle 








kk kkk 
$84.40 $26.20 
Mote info More info 
NEW 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





a> te eI 


Camphor Burl Knife Professional 4-Tine Gardening Fork 





kkk* kk kk 
$41.50 $89.90 
More info F ) More info 











Brass Anchor Lamps Set of Interchangeable Saws 
wk kK, 
$58.50 - $69.40 $47.50 
More info E More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Tool Pattern Pocket Knife Mora Kindling Tool 
kk kkk kk kk: 
$28.90 
More info More info 











Bronze Gardening Tools Topiary Shears 








kkkk* kKkkkk 
$49.95 - $159.9 $19.50 
More info More info 
Best Seller 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 









Storm-Proof Lighter/Torch Essential Watering Kit 





$15.95 $114.90 


More info More info 








New Zealand Peasant Knife Log Carry Bag 


kk kk kkkkk 
$23.50 $69.95 
Mote info More info 
Only 1 Left 











https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 











Professional Digging Tools 12” Pruning Saw with Wood Holster 
wk kkk wk kkk 
$94.30 - $117.60 $34.40 
More info More info 
Only 8 Left 





Elegant Copper Watering Can Professional Diggers 





* kkkk* 
$145.50 $65.50 - $75.60 
Mote info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 


Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 





10" Replacement Glass for Oil Lamp Grafting Dressing Kit 





$9.50 $25.15 


More info More info 











Rosewood Handled Italian Folding Knife Compact Folding Shovels 
kk kkk kkk kd 
$38.20 $16.60 - 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 


> 





Red-Bone Pocket Knife Chrome Indoor Plunger-Mister 





kkk 
$52.80 $39.95 
More info More info 








Ultra Sharp Pruner All In One Gift Set 


kkkkk* kk kkk 
$34.50 
Mote info More info 








® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 


a = 












British Navy Jack Knife Japanese Pattern Crosscut Timber Saw 
wk kk 
$67.20 $89.80 - 
More info More info 








I 





=a si eae Pars 


Short Handled Cultivators & Weeders Universal Sharpener 





kk kk kk kk 
$57.40 $36.90 
Mote info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 





Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 


Co oil eel 











Versatile 10" Long Hand Held Digger Two Mini Folding Saws 
wk kkk 
$44.75 $28.95 
Mote info More info 
Only 2 Left 








Forged Steel Bypass Pruner BioLite Portable Stove 
kk kkk kkk kk 
$42.20 $429.95 

Mote info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Solid Bronze Gardening Fork Leather Holster, Hand Pruner & Digging Knife Set 
kk kkk wk kkk 
$59.90 $21.50 - 
More info More info 











German T-Handle Spade 
kkk kk 
$33.50 - $67.00 $77.40 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 









Beil 
UB | 





Professional Arborist's Cutoff Saw Brass Marching Compass 
kk kkk kk kk 
$72.50 $26.95 

More info More info 








aa 1 : ea ty aes. = feet ; 





Half-Length Dutch Spiral Weeder Waxed Canvas Log Carrier 
kk kk kk kkk 
$45.60 $74.50 

More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 









A Remarkable "Forever" Fly Swatter Solid Carbide Sharpener and Burnisher 





kkk kkkk* 
$16.75 - $42.50 - 
More info More info 











Israeli Combat Knife Swedish Fire Starter Knife 





kk kk kKkkkk 
$294.95 $46.95 - 
More info More info 





® 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 








Premium Berger Anvil Pruner Professional Mulching Fork 
kk kkk 
$69.95 $449.20 
More info More info 








Camping Cutlery Kit Half-Length Dutch Kneeling Tool Set 





kkkkS 
$15.95 - $26.95 $442.60 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 


7/17/2018 Outdoor Tools: Lawn, Garden, Landscaping Tools & Equipment - Garrett Wade 











Short Pole Trim Saw Multi-Function Tactical Tool 
kk kk kk kkk 
$59.95 $34.60 
More info More info 
Only 2 Left 








Bowie Sheath Knife Italian Double-Cut Pruner 
kk kk: 
$43.50 - $44 $48.30 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Stormproof Survival Matches Green Horn Trapper Knife 
kkk ks kk kkk 
$12.60 - $26.50 $17.50 
More info More info 





® 





Treekote Wound Dressing Brass "Tinder" Box 


kkkkk 
$11.20 $34.50 
More info More info 











https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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25" Long All Purpose Shovel All-Purpose Double-Sided Knife 








kk kkk kk kkk 
$65.50 $34.60 

More info More info 
Only 7 Left 





Fast Cutting Pruning Knife Looftlighter BBQ Starter 








kkk kk 
$69.90 $78.95 
More info More info 
Only 6 Left 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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a BS 


Collapsible Drinking Cups Long Shackle Security Lock 





kk kk 
$31.50 $99.95 
More info F ) More info 











Drop Point Bushcraft Sheath Knives Vintage Sheep Shears 








kk kkk 
$72.50 - $99.95 $19.95 
More info E More info 
NEW 





https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Montpelier Marking Knife 





$66.60 $84.95 


More info More info 





Only 5 Left 











2 — =: 
SS ee the al - re 
Sets of Grow-Lights and Reusable Seed Cups US Made Leather Knife Sheath 
kk kkk 
$12.50 - $83.90 $14.95 - $28.50 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Italian-made Extendable Pole Pruner/Saw BioLite Accessory KettlePot 
kk kkk 
$249.00 $53.95 
More info More info 











Std. Shackle Security Lock European Sheath Knife 





kk kkk kk kkk 
$66.95 $58.8( $148.40 
E More info Buy Ye More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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i 


Vintage French Pruners Paired with a Modern Sheath Small Berger Bypass Pruner 





$26.50 $85.50 


More info More info 


Nan ® 





Pferd 10" Flat Mill File 





kk kkk 
$49.95 $19.95 





More info More info 


® 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Cut and Saw Pruning Pair Compact Folding Knives 
$57.80 $38.90 - $77.80 
More info More info 
NEW 





—<. es # he 
> 





Japanese Knife-Making Kits Stainless-Steel French Made Steak Knives 
kk kkk 
$89.95 
More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W6071005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Spanish Pocket Folder Teak Liner-Lock Knife 
kkkkk 
$196.00 $99.70 
More info More info 








Spanish Sheath Knife Leather Storage Roll for Kitchen Knives 





kkkkk 
$225.50 $114.40 
Mote info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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European Hunting Knife Premium Black & White Folding Knife 
kok kkk 
$89.60 $289.00 

More info More info 











Harvesting Knife Garden Essential Set 
kk kkk 
$21.65 $433.00 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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“PROPAGATION 


Starting Your Cham Flowers, Veeetables, Fruits, 
Berries, Shrabs, Trees, and Houseplants 


A ae, 
UUs Taree ene Ste | 





Secrets of Plant Propagation Take Anywhere Gardening Set 





$19.95 $101.45 


More info More info 








THE COMPLETE 





COMPOST 


GARDENING GUIDE 


rhesr 


and other 








French Country Knife With Upgrades The Complete Compost Gardening Guide 
kkk ks 
$82,40 5.00 $19.95 

More info More info 








https://www.garrettwade.com/outdoor-tools/show/all.html?SCID=W607 1005&mkwid=sYzsoJgwj&crid=200269291584&mp_kw=&mp_mt=b&pdv=c&gclid=CjwKCAjwhl 
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Natural Jute for Your Garden Stylish Picnic Gear 





kkk 
$5.00 - $7.00 $29.95 - $79.90 





More info More info 
Sale 





Sie eee rf 


a 


Colorful French "Douk-Douk" Knives 








$45.30 $29.50 


More info 
@ sae] 
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